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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 Backqround

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 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 remediition 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. Althouqh 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 m') 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 involvod in early work involving licensed material at the
facility. Based on the survey results and employee interviews,
additional exterior areas were identified 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 u"' Building 10. The licensee estimates that the volume of
contaminated soil in this area may exceed 50,000 ft. 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 Wauer 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 ;,-ý 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 bctween Buildings 11 and 12 were
sampled and analyzed for gross alpha and gross beta activities in 1993.
All 1993 resfIts 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 licensee
representative identified in Section 1.



April 26, 1995

License No. SNM-23
Docket No. 070-00033
Control No. 118945

David Lederer
Remedial Project Manager
U. S. Environmental Protection Agency, Region I
J. F. K. Federal Buildin.• (HRM)
Boston, MA 02203

SUBJECT: TEXAS INSTRUMENTS. INC., ATTLEBORO, MASSACHUSETTS

Dear Mr. Lederer:

On March 23, 1994 Mark Roberts and I discussed the status of the Texas
Instruments, Inc. .ite on Forest Avenue in Attleboro, Massachusetts with you
at the Environmental Protection Agency (EPA) Region I office in Boston,
Massachusetts. That exchange of information helped us understand some of the
concerns that the EPA has in regard to the Attleboro site and the Shpack
Landfill site in Norton, Massachusetts where radioactive material from the
Attleboro facility has allegedly been disposed. This letter is to formally,
request that the EPA identify and communicate to the NRC any unresolved
concerns that the EPA may have concerning radioactive contamination at the
Forest Avenue site or the termination of License No. SNM-23.

Since you explained that your involvement has been primarily with the Shpack
site, the following historical information about the Texas Instruments
Attleboro site is provided to clarify the Nuclear Regulatory Commission's
relationship to the sites. The General Plate Division of Metals and Controls,
Inc., began to fabricate enriched uranium foils at its facility in Attleboro,
Massachusetts in 1952. In 1959 Metals and Controls merged with Texas
Instruments who continued operations at the site using enriched and natural
uranium for the fabrication of nuclear fuel for U.S. Navy and commercial
customers from 1959 through 1981. Fabrication and associated activiti es were
conducted at various buildings on the Attleboro site under contract to the
Atomic Energy Commission (AEC) and under an AEC. (later an NRC) licerse. The
current NRC license for the site is License No. SNM-.k3. Due, in part, to the
presence of the buried contaminated soil and scrap on the site, dis:u-,sed
below, in 1990 the NRC placed the Texas Instrument,, Attleboro site on its Site
Decommissioning Management Plan (SDMP) list as a means to elevate NRC
attention to the site and ensure more timely decommissioning.

Following the cessation of active operations using NRC licensed material,
Texas Instruments, although still licensed by the NRC, began decommissionirý
the areas of the site where licensed radioactive material had been used. A
number of the buildings were cleaned and surveyed for radioactive
contamina•tion in 1985 and released for unre'stricted use since resiliual
contamination level:, met appropriate NRC guidelines. In addition '.o the
radioactive contamination in the buildiogs, an unknown quantity of uranium
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contaminated soil and metal scrap had been buried on site (in an area which is
now between Buildings 11 and 12).

In July 1992 Texas Instruments submitted a decommissioning plan fol the burial
area. The plan was approved by the NRC in August 1992 and Texas Instruments
initiated the remediation activities. NRC confirmatory measurements following
the completion of the remediation activities identified additional
contaminatLd areas adjacent to the remediated areas. Texas Instruments
submitted additional decommissioning plans that were approved by the NRC and
implemented in the summer of 1993. A final radiological survey was conducted
by Texas Instruments' contractor and submitted to the NRC in September 1993.

With the submission of the final survey report for the burial area, Texas
Instruments submitted a request for the NRC to terminate License No. SNM-23
and release the facility for unrestricted use. In response to this request
and following NRC review of the final survey re, urt, the NRC requested its
contractor, the Oak Ridge Institute for Science 4rd Education (ORISE) to
perform measurements and surveys to confirm that these areas have been
remediated to meet the NRC's decommissioning criteria for release for
unrestricted use. The ORISE survey did not identify any areas that exceed the
NRC decommissioning criteria and the February 1994 ORISE confirmatory survey
report documents these findings. A copy of this report is enclosed.
In late 1993 'exas I,:truments discovered additional soil contaminated with
uranii~jm on the site. During 1994 they remediated that contamination and

(.onduICted a thorough review of the entire site to ensure that all contaminated
areas have L2en identified. Additional areas of contamination were identified
during thi- review. Those areas are scheduled to be remediated in 1995.

We are currently considering a request from Texas Instruments to approve the
site characterization and their final decommissioning plan. Shortly we will
publish a Federal Regiter Notice requesting comments on the final plan and
informing the public of the opportunity for a hearing. While a final decision
has not yet been made, we expect to resolve any coi,,ments or questions
.oncprning the final decommissioning plan and approve final decommissioning of
the site. Following implementation of the plan, Texas Instruments will
provide a final survey and we will conduct a confirmatory survey.

We will evaluate the submissions from Texas Instrumý.nts, the ORISE
confirmatory .urvey report, the confirmatory surveys following the remediation
no%) under way, and historical information concerning the site in order to
determine if the entire site can be rtleased for unrestricted use. Based on
tho information now available to me, it i. likely that, following
implementation of the final decommi"sioning plan, in late 1995 or early 1996,
we will be prepared to release the site for unrestricted use and terminate
l.-icense N.o. SNM-23.

The NRC believes that the decis ion to terminat, . icense No. SNM--23 and release
the forest. Avenue site for unrestricted use may be done without resolution of
all concerns regarding radioactive material at the Shpack Landfill. Since it
is our understandinqj that EPA has regulatory authority regarding the
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radioactive contamination at the Shpack Landfill site and since that site is
not licensed, NRC does not plan involvement in that matter. The NRC will, of
course, continue to cooperate with and make available to the EPA any
information it has following termination of the license.

We would appreciate a formal response to this letter by August 1, 1995 so that
we can continue our reviews, consider your views and comments and complete
action on the request to terminate License No. SNM-23.

Please contact Mark Roberts at (610) 337-5094 or me at (610) 337-5252 should
you have any questions concerning this letter or would like to discuss this
matter further.

Thank you for your cooperation in this matter.

Sincerely,

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

and Safeguards

Enclosure:
Confirmatory Survey of the Tpxas Instruments, Inc.

Former Burial Site - Attleboro, Massachusetts

cc w/encl:

Mr. Robert Hallisey, Director
Radiation Protection Program
Commonwealth of Massachusetts
Department of Health
150 Tremont Street, I1th Floor
Boston, MA 02111

Alexander Williams, Ph.D.
EM-421 Cloverleaf Building
19901 Germantown Road
U.S. Department of Energy
Germantown, MD 20874-1290

Jim Kopotic, Former Sites
Restoration Division

Oak Ridge Operations Office
U.S. Department of Energy
P.O. Box 2001
Oak Ridge, TN 37831-2001
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cc w/o encl:

Michael Elliott
Environmental Manager
Texas Instruments, Incorporated
34 Forest Street
Attleboro, MA 02703
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Distribution w/encl:
Region I Docket Room (w/concurrences)
PUBLIC
M. Weber, NMSS
W. Hehl, RI
J. Joyner, RI
S. Shankman, RI
D. Chawaga, RI
J. Roth, NMSS
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CON"I'IMATOIt Y SUR V .'Y
OF TIlE TEXAS INSTRUMENTS, INC.

FORMER BURIAL SIrE
ATTLEBORO, MASSAC IUSETTS

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 NI&( muerged with Texas

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

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

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

D-549 was issued permitting acquisition and title to not more than 21.7 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 js.,uid -rfimitt ing acquisition and title to 110() k, 0 enriched uran ni for

fabrication 0f theo d 'i •olinponentls and core%. Aier hi." r. ,.r in 19'V.), 'cxVI Instrurirerils

continued f•brical:in., rei.li.ct fuel cores, primarily for research and production rte;clors. Also,

source mat.riai . i.(, ra raI IIr"nuIIni anId thorritililllI, • ,•il I I '. M! I1 t YII t, V,, ioutS

corp•r;atll' .

A 1904 "lexa,, luutrurcne , health and .%lety nianu:dl ',lat"; th111 111 t . uklln •in d

thoriuii co[)ltailIullla t..*d nomncombtLsti.ble sCrap mnaterial and 1nachlhciy Were coliteciet'd In 5.5. . lltIr

steel drunis and were' di;sp , id of through authorized ag, encies, o)r wetre buried on silte iII

compliance with I( FR2( . 3)-04. Records indicate two known hirials of radioactive material, one

in 1958 of contanim:tted ductwork, and one in 11961 of 21.4 m11i (if enriched urrainiI

noncombustil)ec scrap. hc hburial site was closed ini 1967. Work willt iuticlear nlterials was

gradually reduced beg in ruing in 1968 and was terminatt.d in 1974. 'l'he interiors of the three

buildings where radioactive materials were used were decontaminated by ihe licnsee and in

1983 the buildings were releascd for unrestricted use by the Nuclear Regil'lalory ('omnission

(NR(C).



The Radiological Site Assessment Program (RSAP) of the Oak Ridge Associated Universities

(ORAU) conducted a radiological survey of portions of the facility's outdoor areas during April

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

subsurface uranium concentrations in excess of guidelines.' In the summer of 1992, Creative

Pollution Solutions, Inc. was contracted by Texas lntrurnents Inc. to initiate reniediation

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

November of 1992.1

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

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

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

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

Subsequently, further rentediation of the former burial site was performed by Creative Pollhtion

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

backfilling operations.4

The 1U.S. Nuclear Regulatory (Commi ssion Re ionl I Office, requested that the Finviron•rentt:

Survey atnd sitt. A\sssment .lli ir)ram (I- S.AIP) of t1e (O)ak Ridt0 IL SticUt" hor Scwhrllwt' ;a1d

Eiducgation (( lIS F) perform an i; .tdeX.'ndcnt confirminalory survey Of the- fornirr hun;,I %itc lhrI,

reximit .untnhriilu !]hc p•; t•.tdurc, mnd ritelti% of tliat survev.

SITE li)',SCRIJIY'iON

The Texas Instruments Inc. FIacility, Atileboro, MA is located in North Attleboro. approxIimatlcly

48 kilomueters south of Boston on Route 123 (Figure 1). The former burial site is loctt ed

between Buildingý II and 12 (Figure 2). The area of concern for remleltieatlin activitii WaS ,,

approximately 10,(AX) m'. The excavated area at the burial site was approximately 2,500 In! ,and

the average depth of the exca•vated area was approximately 1.5 metCers. The west enld of thie

excavation extended into the parking lot, adjacent to Building i1. The excavated area has been

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



() i JL"CAIV ES

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.

IX)CUMENT REVIEW

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

reviewed by ESSAP as part of the confirmatory activities.4 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.

PROCEDURE"S

On l)ecember 14 and 15, 1993, I.S SAPI' prfoimtd ;t tomm M tory survey of the former burmal

site and the areas of c oncern irnmmediately adjacent tot tie hi iral site. The survey was conducted

in accordance with a' survey plan which was subtNll tted to amid approved by the NR( Re',ia I

Office.,

Ri,'FERE NCE (;RII)

A 10 mu x 10 in grid was established during P.SA P's radiological sur'evC of this site in 19S.,

which was subsequently used by the licensee.-" The .ruwtm referencc grrid was used iM this

survey.

SURFACE SCANS

Surface -cans of tle former burial site (approximately I 0,(MX) il') were ;.rfor,.d usimng Nal

detectors coupled to countrate meters with audible irid ica:lo"s. Surface scans for jgamma radiatiou



were txrfonned on 100% of the former excuvation and the two meter perimeter immediately

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

EXPOSURE RATE MEASUREMENTS

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

used for comparison.'

Exposure rate measurements were pcrfoz med at I m above the surface at 12 loca!,ons, using a

pressurized ionization chamber (P1C). Measurement locationq are illustrated in Figure 3.

SOIL SAMPLING

The analytical results of background soil sa•tples, collected during a previous F.SSAI) survey oif

this facility, were used for coniparison.'

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

addition, two surtrace soil .amie, wcrc colk'ctcd Iromi the area between grid eordin;•! 1 5•>.

1701- and 195N, 180F. where the I censce had relj.rlted slightly ele,,ated gammdn r;adiation.'

Sampling locations are illtusrratWd in -[ Fi1'.rc 4.

Thirly-seven soil samples were collected from 14 boreholes. The borcholes were drillkd on antI

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 approxiriiately 1-

1.5 meters. On the west side of tile excavation, boreholes were drilled 3 ineters from the ed.!e

of (he former excavation at appro ui ma tel y 20 miler int'rvals. For tile reainai ii rin perincer are.i.

boreholes were drilled at approximately 4() meter intervals. "lhe location of a nunbch otf

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

lilnes.



The Iboreholes were scanned for gamma activity,, usin', 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 pavemcnt. Furthermore, when the depth of a borehole was 1.5 m, the bottom soil sample

was collectr.' - 135-150 cm. When the depth of a I orehole was I m, only two samples were

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

SAMPLE ANALYSIS AND DATA INTERPRETATION

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

and interpretation. Exposure rates were reported in 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 photolpak-s. Soil sample results were reported in units of picocuries per grain

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

analytical procedures is provided in Appendi-es A and B. Results were compared to NRC

guidelines which arc provided in Appendix C'.

F-INIDING;S ANID RIE.SILTS

IOCUNM EN T REiV1'W

F..SSAI' reviewed the licensee's radiological survey d;at and co'mments were provided toi thc

NP.C." In F.SSAP's opinion, thle licensee do(cuments provide an adequate description of the

radiological condition of the facility relative ti Oih NRC g1uidelines for release for unrestricted

SURFAC:E SCANS

Surface scans for gamma activity did not identify a;y hocations of elevated direct radiation.



EXPOSURE! RATE. NIIASURE'NIE'NTS

The background exposure rates, previously measured at this site, ranged from 10 to I1! Ri/h

and averaged 10 pR/h.'

Exjx~sure rates, measured at 12 locations in thie viciCIIt)' of tOi forrmer burial site, rangJed from

9 to 11 ,LR/h. (Table 1).

RADIONUCLIDE CONCENTRATIONS IN SOIL SAMPII:ES

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

ranged from 1.0 to 2.4 pCig.'

Concentrations of IU-12 Vi, U 238. and total uraiill inIl sulrfa;c o. l m .lly milc'ed iorn "-.0. 1

to 0.4 pCi/g, 0.7 it) 10 p(,i/gA, and 3.0 to 20 l('i. g. rclspcti vCt. (Til.nt Iat loll"o Ino U..235. 1." -

238, and total uranium in ml'T,1lit . soTil :•tO I I l 11,n'd 1k )•1) -. (0 I it, () I,('1/g'., O.f, to 13

pCi/n, and 2.9 to 17 p•(i.1', re",ljk'CtVelv (Tahle .1

C(MI'.ARISON OF Ri.U.SI.TS WITlH (;I!il .rI,INI-'

The NRC guidel i nc, for rc:i,. •ccntr:it in)1s .: ra.lionW I m 1(ch.- 1 I I I, "kII C.e , l)i I It.( I Ior IlIC[ISt"

termination or clcase di a-,i-liltv for unrestric:..d se arc prI"SV' , r',l Ii; , i,-n, •.ix C lic

primary contaminant of t'ihe:l.";t [his site is cl;. .l-ed miratlillum.

The soil conciltratl on g1,itiLdr ic bir enrichled urani inm is 30(. Thc. toIt;l tu ranilni

conceninrations ill al! ssrt.-ce sr stirl'tCC sol - rs. u t's were .ith % rkii Ow, liit.

At this site, the applic.-ltte NI.( gu.jideline ior 11ra1t e :It I sil above the siirft.se is tO ;LIt)
above background, COW'SiVsteiI %kll] the Br"anch 1 'ch niat 'I Iosi tion. All t lire r ate were

within this limit.



SU I NM MA RY

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 1AIdh above background criterion. The radionuclide

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

for release for unrestricted use. In F.SSAP's opinion, the licensee dxuments provide an

adequate description of the radiological condition of the facility.
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TAIII.E I

EXPOSURE RATE MEASUREMENTS
TEXAS INSTRUMENTS, INC.

FORMER BURIAL SITE
ATTLEBORO, MASSACHUSETTS

LocationI Exposure Rate at I in

Lcto [above the surface (iR/h)

135N, 115E 9

150N, 145E 9

155N, 90E I I

160N, 115E 9

175N. 135E 9

175N. 160E 10

180N, 95E 1I

180N, 1251.: 9

195N, 115E 10

195N. 185E 9

215N, 1251: 9

225N 1751- __ 9

'Refer to Figure 3.

7,... mnin4.......*. '- - ~ A *twfl



TABLE 2

URANIUM CONCENTRATIONS IN SOIL SAMPLES
TEXAS INSTRUMENTS, INC.

FORMER BURIAL SITE
ATTLEBORO, MASSACHUSETTS

Uranium Concentrations (pCi/g)b
Location' Depth (cm)

U-235 U-238 Total Ur

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, 115E 0-15 0.2 + 0.1 0.9 ± 1.0 5.5

145N, 125E 0-15 <0.1 6.0 + 1.7 < 8.3

85-100 0.2 + 0.1 4.4 + 1.3 9.0

150N, 135E 0-15 <0.1 2.6 + 1.1 <4.0

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 4- 1.4 7.8

175N, 8515 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 <__ _.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, 160E. 0-15 0.2 4- 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 A- 1.2 5.7

180N, 110I - 0-15 0.4 +: 0.1 10.4 ± 2.1 20

85-100 0.4 + 0.1 12.7 1. 1.7 22

135-150 <0.1 2.4 + 1.8 <4.7

Il
Texu Inzuimeau- Inc . I'ehmr A I QQJ 1
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TABIE 2 (Conttinued)

URANIUM CONCENTRATIONS IN SOIL SAMPLES
TEXAS INSTRUMENTS, INC.

FORMER BURIAL SITE
ATTLEBORO, MASSACtHUSETTS

.7.

Uranium Conceitrationis (pCi/g)b
Location' Depth (cm) -. 7

U-235 U-238g Total U'

185N, 125E 0-15 <0.1 1.7 + 1.2 <4.0

85-100 0.3 + 0.1 4.5 + 1.3 I1

185N, 170E 0-15 <0.1 0.7 ± 0.9 <3.0

190N, 11SE 0-15 <0.1 2.4 ± 1.5 <4.7

85-100 0± + 0.1 2.1 + 1.5 14

190N, 150E 0-15 <0.1 0.8 4- 1.0 <3.1

85-100 0.4 + 0.1 6.5 4 1.6 16

185-200 0.6 + 0.1 10.3 + 1.8 24

190N, 1751- 0-15 0.1 1 .1 1.5 + 1.0 3S

195N, 115E 0-15 0.4 4 0.1 3.4 4 1.6 13

195N, 140G- 015 <0.1 1.2 , 0.5

.. ! 85-I(X) 0.3 *4 0.1 2.1 J 1.1 9.)

I's 185-.200 <0.1 1.7 + 1.1 4()

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

200N, 1601- 0.15 <0.1 1.2 j 1.2 <3.5

85-100 0.6 + 0.1 13 .+ 2.0 27

185-2X) 0 .5 + 0.1 2.8 + 1.0 14

215N, 125E 0-15 <0.1 1.4 4- 0.9 <3.7

)25N, 1751 . 0-15 <0.1 1 1.6 + 1.2 ' 3.9

'Refer to Figure 4.
bUncertainties represent the 95% confidence level based

'rotal uranium concentrations are calculated based on a
only on counting statistics.
U1-234 to U-235 activity iatio o1 22:1.
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APIENDIX A

MAJOR INSTRUMENTATION

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

DIRECT RADIATION MEASUREMENT

Instruments

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

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

D)etectors

Reuter-Stokes Pressurized Ion Chamber
Model RSS-l11
(Rcuter-Stokes, Cleveland. OH)

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

LABORATORY ANALYTICAL INSTRUMIENTATION

High Purity Extended Range Intrinsic Detectors
Model No: EIRVDS30-25195
(Tennelec, Oak Ridge, TN)
Used in conjunction with:
Lead Shield Model G-I I
(Nuclear Lead, Oak Ridge, TN) and
Multichannel Analyzer
3100 Vax Workstat;on
(Canberra, Meriden, CT)

T-. 1-t- 2- I- - A I (ý
A I



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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APPLNDIiX It

SURVEY AND ANALYTICAL PROCE)URES

SURVEY PROCEDURES

Surface Scans

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. '[he 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.

Lxposure Rate Measurements

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

pressuriicd ionization chamber (WI)('j.

Soil Sampling

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

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

the center (85-1(X) cm), and the bottom (185-200 cm) of each borehole. When the depth Ot 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 saniple were collected from that borehole (0-15, and 9S-I(X) cm).

Collected samples were placed in a plastic bag, sealed, and labeled in accordance with i.SSAP

survey procedures.
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ANALYTICAL PROCEDURES

Gamma Siectrometry

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 determination of radionuclides of concern were:

U - 235 0.186 MeV

U - 238 0.063 MeV from Th-234*

Th-228 0.583 MeV from TI-208'

Th-232 0.911 MeV from Ac-22?"

*Secular equilibrium assumed.

Spectra were also reviewed for other identifiable photopeaks.

UNCERTAINTI.S AND DETECTION LIMITS

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

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

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

into the data presented in this reprxrt.

Detection limits, referred to as minimum detectable activity (NIDA), 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 th;w

MI)A. Because of variations in l'ickground levels, measurement efficiencies, and contributions

Tcxu Imuizcou. m -a February 4. I'M4



from other radionuclides in samples, the detc,,:tto limits difier trom sample to saiiplc and

instrument to instrument.

CALIBRATION AND QUALITY ASSURANCE

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

to NIST, when such standards/sources were available. In cases where they were not available,

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

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 Manudl, Revision 8

* Quality Assurance Manull. Revision 6

The procedures contained in these mwnuatl were developed to meet the rcquliremenls of 1)O1.

krder 5700.6C and AWSM- NQA-I for Ouality Assurance and contain measures to assess

processes during their performance.

Quality control procedures include.

Daily instrument background and check-source measurements to confirm that

equipmc,-i operation is within acceptable statistical fluctuations.

* Participation in EPA and EMI. laboratory Quality Assuran'e Programs.

r Training. .ertifictitlon of all individuals performing prc•'edtures.

• Periodic internal and external audits.

• ,1'- .... 11•.6 .. .... I--- fI.L ... . . r• .



APPENDIX C

GUIDELINES FOR RESIDUAL CONCENTRATIONS OF
THORIUM AND URANIUM WASTES IN SOIL
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(;uidelimiu for Re.sidual (uiiceitritiozis of Of ThOiu4ii
and Unanium WasIe 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 b,' the public ander various conditions of future land usage.

These concentrations are as follows:

Maximum Concentrations (pCi/g)

Material for various options

Is 2b Y 4d

Natural Thorium (Th-232 4 Th 228) 10 50 -- 50()
with daughters present and iI
equ iibrium

Natural Uranium (1-238 - U-"3' H) -. 40 2(X)
with daughters present and In
equilibrium

Depleted Uranium:
Soluble 35 1 (X) 1 ,(XX)
Insoluble 35 3(X) -- 3.(XX)

Enriched Uranium:
Soluble 30 1W0 . 1 ,(XX)
Insoluble 30 250 -. 2,5(XW

'Based on EPA cleanup standards which limit radiation to I nirad/yr to lung and 3 nradivr to bonoc troll

ingestion and inhalation and 10 pR/h above background from direct external Cx[pSure..
'Based on limiting individual do,,c to 170 rnrero/yr.
'Based on limiting equivalent exrx.psure to 0.02 working level or less.
dBased on limiting individual dow, to 51N) mrernb/r and in case of natural uranium. l1muitiag exposure

to 0.02 working level or less.

TCwa IN)JUnenata. Inc - Vbeuarv 4 IV" f'l- I
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NUCLEAR REGULATORY COMMISSION

DOCKET NO.: 70-00033

AGENCY: Nuclear Regulatory Conmmission

ACIION: Notice of Receipt of Amendment Request for Decommissioning the texas
Instruments, Inc., site in Attleboro, Massach,.setts and Opportunity
for a Hearing

SUMMARY:

Ihis is a not ice to inform the pubv ic that the U. . Nu. l_,ar ReqtIatory

(olui, s5ol is (:onsidering isisant p of an amendmr it to s)pe(,i jl Nut]lear Mdterial

[iJense No. SNM-23, issued to lixas Instruments, In(. for pot,,.'P%;ion of

%pe(.ia) nuclear material and de.ommn ,sioning of the ]icensee'.. :,ite in

Att.leboro, Mas',achusetts. Succew , fglj imp leenl t i on of t.he amerndmernt would

lead to (completion of dec ommi ssioning, termination of thfk i:ene, and relea',..r

of the AttUlehoro ,,ite for unre',t.r ted o ',

DA] ES:

]he NRC hereby providrd- noti(ce of an opport.ion it for a hearo1In on the

itcense amendment under the provi sions Of 10 (.FR Pirt ?. Subpart I . "Informal

!learing Procepdures- for Adjudicat. ins in Materlal , and 'Operator I.i(.el.inq

Proceedings." Pujrsuant to §2. 120S(a), any pesor, who,;e interest may be

affected by t h•s proceediny may f1l a requeJt for a hear ing in ,-Jtlordance

wit0 - ?.1?05(c) A requew!- for a hearing mu',t bt, filed within thirty (30)

days of the d(ate of publication u.f tht ,; federal Peilister I-lot lce.

ADDRESS[S :

Written c:omment s on the amendment r-equr,,t s ho tl (1 b .ent to USNP(.

Region I, Attn: Mark Roberts, Senior Health Phy,s. h-i10 475 Allendale Road,

9506190209 950511
PDR ADOCK 07000033
C PDR
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King of Prussia, Pennsylvania 19406 and should refer to Control No. 121534.

Hand deliver comments to 475 Allendale Road, King of Prussia, PA 19406 between

7:45 a.m. and 4:15 p.m. on Federal workdays.

In addition to meeting other applicable requirements of 10 CFR Part 2 of

the NRC's regulations, a request for a hearing filed by i person other than an

applicant must describe in detail:

(1) The interest of the requestor in the proceeding;

(2) How that interest may be affected by the results of the proceeding,

including the reasons why the requestor should be permitted a hearing, with

particular reference to the factors ,et: out in §2.1205(y);

(3) The requestor's .area~s of (unL.ern about the licensing ac. tivity that

is the subject matter of the proceeding; and

(4) the c:ircumstances establishinq that INh( rpqtet for d hearing i-,,

timely in accor(lanc.e with §2.1205(c),

In ac(.ordance with 10 CPIR 2.0105(p), patn vor.,uo.t for a haring must

also be served, by delivering it perpsonally or by mail. to:

(1) The appli(.ant, Texas Instruments, In.t. 34 Forest At.ret,

Attleboro, Massachusetts 02703, Attention: Mi:hael ii liottl dnd

(2) fhe NRC staff, by delivery to the xec(.ut vye Director for

Operations One White Flint North, 11555 Rockville Pike, Rockville, MD 20852

or by mail addressed to the Exet ut ive Diret tor for (Dl.rat ionq, U.S. Nuclear

R ~..ulatory C(amin.ssion, Wanhingtor, DC 20555.

I.R FURTIHER INIORMAIION CONIA(!:

Mark Roberts, Division of Radiation Safety and Sifeu-rd4 . .e.iion 1, 475

Allendale Road, King -f Pruswia, PA 19406, le I -phore' (610) 337 5094.
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SUPPLEMENTARY INFORMAT ION:

The licensee (Texas Instruments, Inc.) requested ai, amendment., by let-ter

dated December 19, 1994, to approve the Supplement to the 1992 Remediation

Plan (the Supplement) submitted with the letter. Texas instruments, Inc. has

been remediating portions of the Attleboro facility since it terminated active

operations with licensed materidl in 1981. The NR( ,taff ha's reviewed and

approved various remediation act ivit ies throuyhout thit time, most rpecrently

the 1992 Remediation Plan for the Building 12 Burial Area on August ;`6, 1992.

1he request before the NRC at this time is. to approve the Supplement which, it

properly implemenLed and completed, will lead to.i release of the Att lehoro site

for unrestricted usce and termination of the l iir .e,

The staff of the NRC', Reflion I (Jivi ,ior, of Rad!at. ion ),if0t0 y and

Safeguard!s has revviewed the adequat y of the amendmernt reqtuet. and hs a ';k.ked

the licensee to provide additional information and commitment s,.l However, the

staff expects the (ommitments, to b. torth(.omrn.q and that .tfa tu".

information will he supplied. Therefore, the NRC( , aff art,.icipatec, approval

of the Supplement based on receipt and roview o(f the a-iddit ionad i1toriat ion.

NRC is invit ing publ ,c c:omment 7,n the mrnfindmn reque.t prior to a( tinq

on the request.. NRC considers putblic involvement mo,re meaninqtul at this

stage d prior to authorizing final dev(ooriniss, ion q act. ivitit-, at the ,to than

if it were offered immediately prior to 1.icen-&. t',,'niit ion and aftfr

,ompletion of decommissioning.

For further details with re, .t• to thi .. t ion, the app] it:at.ion for

amendment request :s availabl t for inspet ion it o ,mi- ,i'. n Putil ii.
Douc ment Room. 2120 1 St reet NW. , Wash nqton, I.) ?.• 55 e, at r(.', oer ion I

offices loc ated at 475 Al lendalIe Road Kinq (oIf .-r • t .. . PA 1940K. Per- .ns,
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desiring to review documents at the Region I Office, should call Ms. Sheryl

Villar at (610) 337-5239 several days in advance to assure that the documents

will be readily available for review.

Dated at Rockville, Maryland this ///day of May, 1995

FOR IH[ NUC.I.AR RfGUI.ATORY COMMISSION

Michael F. Weber-, Chief
Low-Level Wastrc and Decomrni v,. ion i nq

Prorject ' Branch

Division of Waste. Mariagenwrit
Office of Nuc lWir Material Safety

and Safp(juardrs
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UNITED STATES
NUCLEAR REGULATORY COMMISSION

VW& Hit4.I ON D C ,0',Y-..401

WAY 2 5

Parai t(., Inc.
A -TT N!.hl ard A. ..Lofy
13380 Waterlownr Plan k Road

Elm Grove, W`co(r c;o 5.3122

Deaf Mlr L.•lly

.- a-;,I Order No 70, "F-oll), v t.I) I) j :(rvic'r , vi W atr Syst;.emr Op)eratiornal

pf-r(orrmrance. irpi.•.plt!(_Vr V (WSOPI? I . . Robrinson" under Contract No. NRC-

03 93-026

Ihc t•:cordi:ic t., with 1Jedclton (1.4, K ....Order Pr.c..tdi.rt.;, of the; subje) ct cornlract, this letter

dortit,.-, lFa;k Order No. 70 TlI et-ffrt ,,hal! nie p(.rltormed lII accordance with Ole
e.iflcasiJ Slaterrieritr. of Work awd Parani.telr Inc.".; t-chnical proposal dated May 17. 11.

1 995 icroirpoatc'l hereinm by referencei

I Tai.:kr Odir '10 s.l l be III effec.t from rnay 22. 1995 througjh Augi.t 4. 1995 with a ,ost
,e,.rnu •t 1 . wpre-sents th. c i.-slrrrated r,:irnbursable

I. r,t.. the, amlount of $64. 72 r111(r,, e '7  the fac..uictrr-, cailital c:os;t of molley, and the
;.mriunr of $409.48 i.1)r..e.Il, liru f iM.d fee 'Iu amitroruti presently (.)blig.ated for this task

order ( 1,; 5.6, 1.70.

A,,co:nt.icn data for Task Order ro 70 are a! fniow.-

[i&R N(.).

RU114 N.

APf 4r N)

Ob)iligated .I Tcnnr rt.

b-10 15 11 10.0
.12062 5
2 .1- -)

N'I.-039 3026 '0
31 X02 0 520
$5,1 6 .t 170

hvl( fo~llovilirg Indliviurdli Is cmvmdriri.e.d to bce f--'Islritdl ?!, the su~cc's~fii pef2forrfance, for

v. o-rk hermn'in icer: Mr. Mrricaello Shli~iiibwr ThL. i.oictratctor agrees that suc~h p~ersonnel shall
i-.IIi t.o i if.) c ove I I rein nI tIie Iftort I ( f T 1 :k ; I; r('r V w it ;L It (.01111.)l r~ IW IthI COn[trfac(t
(hA I Ki H y 1 lo * ý. i me Iue

I Ie it I ill 1, :1. of tIl t ask o Iirtler u11 1 ' .; Iv rroi lt' idIII I fiv erm p o ;(r fcorH(Iitrn o(w if lIre Sil ice t

c, if iI r ..

95061902.71 9505~25 .. /
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Docket No. 070-00033 License No. SNM-23

Michael Elliott, Lnvironmental Manager
Texas Instruments, Inc.
34 Forest Avenue
Attleboro, Massachusetts 02703

SUBJECT: ROUTINE INSPECTION NO. 070-00033/95-002

Dear Mr.Elliott:

On August 10-11, 1995, Mark Roberts ef this office conducted a routine
decommissioning inspection at the facilities at 34 Forest Avenue, Attleboro,
Massachusetts, -f activitie, authorized by the above listed NRC license. The
inspection was .n examination of your licensed activities as they relate to
radiation safety and to cumpliance with the Commission's regulations and the
license conditions. The inspection consisted of observations by the
inspector, interviews with personnel, and a selective examination of
representative records. Tne findings of the inspection were discussed with
you at the conclusion o' the inspection. A copy of the NRC inspection report
is enclosed. This also refers to the telephone conversation on October 16,
1995 between you, Mark G ,ffon, Fred McWilliams and Mr. Roberts.

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 1.), Code of Federal Regulations, a copy of this letter will be placed in
the Public Document Room. No reply to this letter is required.

Your cooperation with us is appreciated.

Sincerely,

Ronald R. Bellamy, PhD.. Chief
Decommissioning and Laboratory Branch
Division of Nuclear Materials Safety

Docket No.: 070-00C33
License No.: SNM-23

Fnclosure:
,,{ Region I Inspection Report Number 070-00033/95-00?

cc w/enclosure:

Lommornoealth of Massachusetts

•,,,r OFFICIAL RIrjjRIJ (jP•,



M. Ell iott
Texas Instruments, Inc.

-2-

Distribution:
PUBLIC w/encl
Nuclear Safety Information Center (NSIC) w/encl
Region I Docket Room (w/concurrences) w/encl

DOCUMENT NAME: R:xWPS.O07000033.LTR
To receive a copy of this document. ind~carte rt the boa 'C ota .-. ! . *U

(if F IC 1 (Ai P[C(OK) ('0P f



U.S. NUCLEAR REGULATORY COMMISSION
REGION I

INSPECTION REPORT

Report No.

Docket No.

License No.

Licensee:

070-00033/95-002

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: August 10 and 11, 1995

Mark C. Roberts
Senior Health Physicist

Inspector:
• .. . .. (f .-"

date

Approved by:
Ronald R. Bellamy, PhD., Chief'-..
Decommissioning and laboratory b!'etion

date

Areas Inspected: Remediation of exterior area.,; remediation of interior
ari•a-a.

Results: No violat rons were identif fled. The 1 icensee agreed to provide
additional information to the NRC (.on.erninq1 the cjro, alpha c.ountinq
methodology and surf1(e Pcontaminatio.n caIculationw. IIe i n-formatiorn would .,
provided as additional informat ion fr;r "ho Suprile er.' to thk 1992 Rlidit. 1in
Plan.

C,7F,~AL.,OORD CO~PY

960C,25Cip-3 9AA-3,11rj



DETAILS

1.0 Persons Contacted

*Michael Elliott, Environmental Manager, Texas Instruments, Inc.
Jeff Slater, Assistant Project Manager, Roy F. Weston, Inc. (Weston)
Bill Feltovic, Construction Engineer, Weston
Mark Griffon, Health Physics Consultant, CPS Environmental (via

telephone on October 16, 1995)
Fred McWilliams, Health Physics Consultant, CPS Environmental

(vid telephone on October 16, 1995)

*Denotn. those pvesent 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 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 removw residual radioactive contamination in buildings and
surrounding exterior locations on the site. Remediation and final
surveys of contaminated portions of Buildinjs 4 and 10 were completed in
1985 and are documented in various reports. The licensee has also
completed a remediation project iigvolvin(, the removal of scrap material
and equipment contaminated with uranium thdt was buried in a disposal
area between Building 11 and what is now Building 12. This area was the
subject. of remediation and final .veys which were completed in October
1993. A confirmatory survey in L.i area, conducted by the Oak Ridge
Institute for Science and Education (ORISE) in December 1993, did not
identify any remaining residual contamination in excess of the current
criteria for release for unrestricted use in this area.

Other exterior locations on the site were also contaminated with uranium
as a result of the licensed operations. The licensee completed a
radiologica, survey of the site, including both interior anJ exterior
areas, which identified are'a, that are contaminated in exces, of the NR('
criteria for release for uro-estricted use. The licensee has biomight in
additional he.alth physics art] remediation contractor support in order to
complete the project on a more timely ba-is.

3.C Remediation of Exterior-Areas

fhar'arteriza.ior. measurements, idnttf .d an rqo'..n,iv; t rea of ,()I]
(.rnr,* amlrnation in the storkade area, south .,f Hui0l'lirg 10. ThF i .
('t.imatwe that the io]lume of rontaminater s, i ,0 ir, t i', arrea marr aj ,,x,,
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50,002 ft3 . Smaller contaminated areas on the lawn south, east and
north of Building 12 and an area south of Building 17 have also been
identified as areas where residual uranium soil contamination exceeds
the criteria for release for unrestricted use. The lawn area south of
Building 12 was being remediated duiring this inspection.

Excavations are performed in each 10 x 10 meter grid square wh(:re
surface and sub-surface soil sampling identified uranium conta, ination
in excess of the criteria for release for unrestiicted use. Soil from
each area is removed in approximately one-foot layers until an area of
contamination is reached. A laser-light guidance apparatus is used for
vertical positioning of the exca'ation equipment. All excavated soil
is removed to the material processing area, a fenced area in a parking
lot near Building 12. In this area, contaminated soil and clean soil
are segregated fr rispsal and re-use, respectively. Soil with a total
uranium concentrdLion that is below the criteria for release for
unrestricted use is used to back-Jill areas where remedipation has been
completed and sampling has indicated that the areas meet the release
criteria. Contaminated soil is Fassed through a mechan I screening
device to remove large rocks. The rocks are washed and tnen surveyed
for residual contamination. Rocks that are free of radioactive
contamination are used for back-fill in remediat-0 areas. Wash water is
collected, filtered and sampled before being released. All water
samples have not exceeded ten percent of the applicable 10 CFR 20,
Appendix B effluent concentration.

Contaminated soil is stored in a plastic-lined area in the materials
processing area and is covered at night to prevent erosion. The soil
will be loaded into large, covered boxes that hold approximately 27
cubic yards of soil. These large boxes are designed to stack on flatbed
rail cars for shipment to the disposal facility in Utah. Air samples
taken in the area during soil movement activities have not identified
any significant airborne activity. All results have been less than ten
percent of the applicable effluert concentratiun value in 10 CFR 20,
Appendix B.

Following excavation of contaminateu soil, each i) x 10 meter grid
square is surveyed with a pancake GM survey meter. Preliminary soil
samples are collected and analyzed by the gross alpha counting method
discussed below. Approxi itely thirteen samples are collected from each
grid square. AJditional samples may be collected if indicated based on
survey meter results for the area. Additional excavations are per'rormed
as needed based upon sample results. Once the preliminary soil sdTmplirnq
indicates that the grid square meets the release criteria, five fir-al
samples are collected and analyzed by the gross alpha (ounting rraethod.
If all samples provide aWeptable results,, a compos i.?e of th1 f 1vve
samples is sent to an off-site iendor for alpha spe(trimetry analy';is.
Back-fi1il ing of the area is performed once the alpha spectromeAry
r'esults confirm that the relea,. . ritt:rid ',ae. been m(4t.

The health physic!s contractor who had perf(ormned mudf.h (f the .,it ia• ,()i
sample aralysis on the site (IPS Envr ronmernta l) i'>Žd a ri i uJ, qfo.
alpha sample arial si,, ter hn que tou fI !.rrmine if the trtal Yr ir i n
con-entration of samples, awt the ritoria for rfolr,,l fur r 1(.t h-:1
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use (30 pCi/grain). This technique is discussed in Inspection Report
070-00033/94-001 (May 10 and 25, 1994). The technique involves counting
an aliquot of a soil sample that has been dried and screened to provide
a consistent counting geometry. The prepared sample was placed i..
contact with a zinc sulfide (ZnS) wafer in a disposable petri dish.
Scintillation events caused by alpha particles interacting with the ZnS
wafer were detected and processed with a photomultiplier tube and
suitable electronic apparatus. After a ten-minute count, the net sample
count rate was then correlated to a total uranium concentration that had
been developed from counting data from a seriee of samples that had been
analyzed by alpha spectrometry and by this technique. Samples split
with the NRC and analyzed by ORISE valida'ed the technique.

For recent surveys, the analytical technique was adjusted by the Weston
contractor staff by substituting a ZnS alpha scintillation detector for
the ZnS wafer and the photomultiplier tube. A larger sample aliquot is
also used in the newer method. The contractor representative stated
that the results from this adjusted method have also been corrrlated
with alpha spectrometry results from soil samples with a ra, _f
different total uranium concentrations. The adjusted counting method
was performed in accordance with recorded instructions; however, the
inspector requested that thie methodology be formally documented and
correlation data provided to the NRC as additional information to append
to the Supplement to the 1992 Remediation Plan.

No safety concerns were identified.

4.0 Remediation of Interior Areas

Interior characterization measurements identified residual contamination
in excess of NRC guidelines in Buildings 4, 5, and 10. The
characteiization measurements indicate that contamination is primarily
found in cracks and joints in the concrete floor. In some areas,
contaminated drain lines that are no longer in use have also been
identified. Because the buildings are currently utili7fd for activities
that do not involve the use of licensed iaterial, remediation of the
contaminated areas is performed on relatively small ar o° . f the floor
after equipment has been moved. Typical areas are approximately 100 mi.
Following completion of remediation and the successful demonstration
that the •rea meets the guidelines for release for unrestricted use, the
areA is restorpd and equipment is returned. This process is repeated
for each successive contaminated area.

Surface contamination surveys are performed with large-area gas-flow
proportional detectors coupled to scale,'irate-meter survey instrumen,.-.
Data from the surveys are recorded on raw data sheets and then input
into a computer file. Data reports will then be generated for inc:lusion
into a final survey report for submission to the NR( followin('
completion of the remediation activities. [he Inl.pe(tor requwsted that
the contamination survey methodology, inc loding the ,urfat.r a t ivit.
calculations, be sibmitted to the N1 . a- addit ional ntI ir rmat(ion to ho
apperded to the Supplement to the 1992 P.-med ati n(r PH r i,. Soi ! t rr, tt,
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the concrete floor and samples of crushed concrete are analyzed by the
gross alpha methodology discussed above.

No safety concerns were identified.

5.0 Exit Interview

The results of the inspection were dis.ussed with the licensee
representative identified in Section I
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DETAILS

1.0 Persons Contacted

*Michael Elliott, Environmental Manager, Texas Instruments, Inc.
Jeff Slater, Assistant Project Manager, Roy F. Weston, Inc. (Weston)
Bill Feltovic, Construction Engineer, Weston
Mark Griffon, Health Physics Consultant, CPS Environmental (via

telephone on October 16, 1995)
Fred McWilliams, Health Physics Consultant, CPS Environmental

(vid telephone on October 16, 1995)

*Denotpr 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 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 removw 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 iiivolvin(, the removal of scrap material
and equipment contaminated with uranium thdt was buried in a disposal
area between Building 11 and what is now Building 12. This area was the
subject of remediation and final -veys which were completed in October
1993. A confirmatory survey in Li.. area, conducted by the Oak Ridge
Institute for Science and Education (ORISE) in December 1993, did not
identify any remaining residual contamination in excess of the curtent
criteria for release for unrestricted use in this area.

Other exterior locations on the site were also contaminated with uranium
as a result of the licensed operations. The licensee completed a
radiologicai survey of the site, including both interior anJ exterior
areas, which identified area, that are contaminated in excess of the NRC
criteria for release for urnrestricted use. The licensee has bio'(qght in
additional health physics awl remediation contractor st, pport in order to
complete the project on a more timply ha is.

3.C Remediation of Exterior Areas

(.taarr~teriza'ion measurements id',ntif ,•d an rr.ensiv irea of ,n1i
n r'n amination in the stockade area, south uf Buildinr 10. 1hr 1 -1(

e.stimate' that the volume (f r-ontaminate, '10i1 ir, this% ;reit mlat fjI..•p',
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50,00) ft . Smaller contaminated areas on the lawn south, east and
north of Building 12 and an area south of Building 17 have also been
identified as areas where residual uranium soil contamination exceeds
the criteria for release for unrestricted use. The lawn area south of
Building 12 was being remediated during this inspection.

Excavations are performed in each 10 x 10 meter grid square wh(.re
surface and sub-surface soil sampling identified uranium conta. ination
in excess of the criteria for release for unrestiicted use. Soil from
each area is removed in approximately one-foot layers until an area of
contamination is reached. A laser-light guidance apparatus is used for
vertical positioning of the exca-ation equipment. All excavated soil
is removed to the material processing area, a fenced area in a parking
lot near Building 12. In this area, contaminated soil and clean soil
are segregated fVr risp-sal and re-use, respectively. Soil with a total
uranium concentrdtion that is below the criteria for release for
unrestricted use is used to back-jill areas where remedidtion has been
completed and sampling has indicated that the areas meet the release
criteria. Contaminated soil is passed through a mechan I screening
device to remove large rocks. The rocks are washed and tnen surveyed
for residual contamination. Rocks that are free of radioactive
contamination are used for back-fill in remediat'ý areas. Wash water is
collected, filtered and sampled before being released. All water
samples have not exceeded ten percent of the applicable 10 CFR 20,
Appendix B effluent conLentration.

Contaminated soil is stored in a plastic-lined area in the materials
processing area and is covered at night to prevent erosion. The soil
will be loaded into large, Lovered boxes that hold approximately 27
cubic yards of soil. These large boxes are designed to stack on flatbed
rail cars for shipment to the disposal facility in Utah. Air samples
taken in the area during soil movement activities have not identified
any significant airborne activity. All results have been less than ten
percent of the applicable effluert concentratiun value in 10 fFR 20,
Appendix B.

Following excavation of contaminateu soil, each ii x 10 meter grid
square is surveyed with a pancake GM survey meter. Preliminary soil
samples are collected and analyzed by the gross alpha counting method
discussed below. Approxi itely thirteen samples are collected from each
grid square. AJditional samples may be collected if indicated based on
survey meter results for the area. Additional excavations are performed
as needed based upon sample results. Once the preliminary ,oil stimp linq
indicates that the grid square meets the reiease criteria, fivw firal
samples are collected and anal]zed by the gross alpha (ountincJ method,
If a) I samples provide acreptable results, a composite Of the f1VP
samples is ;ent to an off-site wendor for alpha spectrumetry anallys.i%.
qack-finiing of the area is performed once the atpha :pectrometry
results confirm that the relea-., ..ritý:ria ',as beern met.

Thp health physics (contrar: t or who had performned mitr.h of the P,,i i .r i(Jl

aPIple aralysi s on the., ite (f,5P[ Env! ronmentd) dIed a uiqul, q,o', ,
alpha sample analy"is ter nrique t.o d( ",' rm in )f the to.td -r.triwr
u.onw entration of samples mn.-t the ritor i f)r r' Ilfa , fo f r onvr .. -t r t .
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use (30 pCi/graif). This technique is discussed in Inspection Report
070-00033/94-001 (May 10 and 25, 1994). The technique involves counting
an aliquot of a soil sample that has been dried and screened to provide
a consistent counting geometry. The prepared sample was placed i..
contact with a zinc sulfide (ZnS) wafer in a disposable petri dish.
Scintillation events caused by alpha particles interacting with the ZnS
wafer were detected and processed with a photomultiplier tube and
suitable electronic apparatus. After a ten-minute count, the net sample
count rate was then correlated to a total uranium concentration that had
been developed from counting data from a serier of samples that had been
analyzed by alpha spectrometry and by this technique. Samples split
with the NRC and analyzed by ORISE valida'ed the technique.

For recent surveys, the analytical technique was adjusted by the Weston
contractor staff by substituting a ZnS alpha scintillation detector for
the ZnS wafer and the photomultiplier tube. A larger sample aliquot is
also used in the newer method. The contractor representative stated
that the results from this adjusted method have also been corr-lated
with alpha spectrometry results from soil samples with a ra, if
different total uranium concentrations. The adjusted counting method
was performed in accordance with recorded instructions; however, the
inspector requested that tfie methodology be formally documented and
correlation data provided to the NRC as additional information to append
to the Supplement to the 1992 Remediation Plan.

No safety concerns were identified.

4.0 Remediation of Interior Areas

Interior characterization measurements identified residual contamination
in excess of NRC guidelines in Buildings 4, 5, and 10. The
characterization measurements indicate that contamination is primarily
found in cracks and joints in the concrete floor. In some areas,
contaminated drain lines that are no longer in use have also been
identified. Because the buildings are currently utiliz7d for activities
that do not involve the use of licensed iaterial, removdiition ,.f the
contaminated areas is performed on relatively small a,-..,: of the floor
after equipment has been moved. Typical areas are appruximately 100 mi.
Following completion of remediation and the successful demonstration

.that the xrea meets the guidelines for release for unrestricted use, the
area is restorod and equipment is returned. This process is repeated
for each successive contaminated area.

Surface contamination surveys are performed with large-area gas-flow
proportional detectors coupled to sca ie,-/rate-meter survey instrument.,-
Data from the surveys are recorded on raw data sheets and then input
into a computer fiPe. Data reports wiIl then be gpneratfd for irc.luiou
into a final survey report for submission to the NRU followin('
completion of the remediation activities. The in.pec.tor requested that
the contamiration survey methodology. inclijdinr the -urfare a• t.ivity
calcuI ations, be sibmitted to the NRW aS additir.,il t ,if'-r-matin tu bf,
appended to the Supplement to the 1992 P-,mvd dit n Pl:r. S o i !tnoa t 1h
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the concrete floor and samples of crushed concrete are analyzed by the
gross alpha methodology discussed above.

No safety concerns were identified.

5.0 Exit Interview

The results of the inspection were dis.ussed with the licensee
representative identified in Section I
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Werner Schuele
Senior Vice President and Sit 4anager
Texas Instruments Incorporated
34 Forest Street
Attleboro, Massachusetts 02703-0964

SUBJECT: SPECIAL INSPECTION NO. 070-00033/96-001

Dear Mr. Schuele:

On April 17 and 18, 1996, Mark C. Roberts of this office conducted a special
safety inspection at 34 Forest Street, Attleboro, Massachusetts of activities
authorized by the NRC license listed below. The inspection was limited to a
review of the activities involved in the preparation and transportation of
uranium contaminated soil and debris from your reiJediation activities at the
site. The inspection consisted of observations by the inspector, interviews
with personnel, and a selective examination of representative records. In
addition, our inspection examined the aLtivities covered in your
correspondence dated March 19, 1996 to the State of Utah. The f, itngs of the
inspection were discussed with Michael Elliott of your staff and Texas
Instruments' contractor representatives from Roy F. Weston, Inc. and Judge
Technical Services at the conclusion of the inspection. A copy of the NRC
inspection roport is enclosed.

Within the scope of this inspection, no violations were identified. The
activities involved in the preparation and transportation of uranium
contaminated soil and debris are being conducted in accordance with your
rev'sed corrective action plan described in your March 16, 1996 letter to the
State of Utah.

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,

Ronald R. Bellamy, Chief
Decommissioning and Laboratory Branch
Division of Nuclear Materials Safety

Docket No.: 070-00033
License No.: SNM-23
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Enclosure:
NRC Region I Inspection Report Number 070-00033/96-001

cc w/enclosure:
Michael Elliott, Environmental Manager

Commonwealth of Massachusetts

William J. Sinclair, Director
State of Utah
Division of Radiation Control
Department of Environmental Quality
P.O. Box 144850
Salt Lake City, Utah 84114-4850

Greg Copeland, Director of Operations
Envirocare of Utah
46 W. Broadway
Suite 240
Salt Lake City, Utah 84101

Distribution:
PUBLIC w/encl
Nuclear Safety Information Center (NSIC) w/encl
Region I Docket Room (w/concurrences) w/encl

DOCUMENT NAME:
Teo ey oelr of thle dedmnt, W00dl6et" Mke box: "C' - CopYW/och/en"I - L"py wl ttaoh/@noJ "N - No opy
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U.S. NUCLEAR REGULATORY COMMISSION
REGION I

INSPECTION REPORT

Report No.

Docket No.

License No.

Licensee:

070-00033/96-001

070-00033

SNM-23

Texas Instruments, Inc.
34 Forest Avenue
Attleboro. Massachusetts 02703

02703

Facility Name:

Inspection At:

Texas Instruments, Inc.

Texas Instruments, Inc.
Attleboro, Massachusetts

Inspection Conducted:

Inspector:

Approved by:

April 17 and 18, 1996

Mark C. Roberts
Senior Health Physicist

Ronald R. Bellamy, PhD., Chi(y
Decommissioning and Laboratory Section

d--/O-9t6
date

date / /'Y

Inspection Summary: Announced, special inspection of waste preparation
activities for transportation (Inspection No. 070-00033/96-001).

Areas Inspected: Inspection and preparation of rail car containers; Materials
handling; Container sealing; Oversight of corrective action plan

Results: No violations were identified. The licensee was preparing shipments
of uranium-contaminated soil and debris in accordance with the revised
NCorrective Action Plan (March 1996) for Free-Standing Liquid in Intermodal
Containers". The licensee was notified on April 16, 1996 that a shipment of
waste containers made on April 4, 1996 that had been prepared in accordance
with the Corrective Action Plan, arrived in satisfactory condition at the
Envirocare of Utah facility on April 12, 1996.

9606070175 960521
PDR ADOCK 07000033
C PDR
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DETAILS

1.0 Persons Contacted

*Michael Elliott, Environmental Manager, Texas Instruments, Inc.
*Joseph Barber, Environmental Engineer, Judge Technical Services
*Bill Feltovic, Project Manager, Roy F. Weston, Inc. (Weston)
Miles Gelatt, Project Engineer, Weston
Ned Morley, Health Physicist, Weston
Christopher Collins, Technician, Miller Engineering & Testing, Inc.

*Denotes those present at exit interview.

2.0 Background

The Texas Instruments, Inc. (TI) facility is located in At*"eboro,
Massachusetts, 48 kilometers (30 miles) south of Boston. uperations
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 comptny merged with TI in 19,. 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 in research and development. The company no
longer uses licensed radioactive material in its manufacturing
operations at the Attleboro, Massachusetts facility.

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. Since 1994, TI has been involved in a
major soils remediation project to remove large quantities of uranium-
contaminated soil from a number of areas on-site. The licensee has
shipped the contaminated soil and remediation debris to the Envirocare
of Utah, Inc. (Envirocare) facility, a licensed low level radioactive
waste disposal facility, via a series of rail car shipments.

On February 27, 1996, Envirocare notified the State of Utah, Department
of Environmental Quality, Division of Radiation Control, that they had
suspended Texas Instruments' access to their low level radioactive waste
disposal facility. On three occasions, the most recent being February
22, 1996, Envirocare had received shipments of radioactive waste, for
disposal, from TI, which contained free standing liquid (water). The
Envirocare license from the State of Utah prohibits the company from
receiving liquids as a normal course of business. Although Envirocare
recognizes that inadvertent shipments of liquid as a component of dry
wastes might occur, the company is committed to suspend shipments if
corrective actions taken by a waste generator have been ineffective, and
a third liquid in waste incident has occurred.

TI conducted an investigation to determine the cause of the free
standing liquid in the rail car containers. Their investigation
concluded that two likely causes were water infiltration during transit
or the pooling of excess water, already in the soil, during transit. On
March 19, 1996, TI transmitted a revised Corrective Action Plan to the
State of Utah and to Envirocare that delineated a series of inspection
techniques and mitigation methods to ensure that no further free
standing liquids would be present in the rail car shipments of low level
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contaminated soil and debris. On March 25, 1996, TI received a
completed "Notice to Transport" form from Envirocare that re-authorized
shipments of low level radioactive waste to be received by Envirocare
from the TI facility.

3.0 Inspection and Preparation of Rail Car Containers

The licensee uses rail car containers (intermodal containers or IMCs)
that have been specifically designed for bulk shipment of solids. Six
of the 28 - 30 yd3 containers fit on a special flat-bed rail car. The
containers and the flat-bed rail car have a special interlocking
connector feature to secure the container to the rail car. The
containers are moved around the site on special flat-bed trucks.

Prior to loading contaminated soil or debris into an IMC, the container
is inspected to ensure that the doors and top covers are properly
fitting. Containers that do not appear to have properly fitting
closures or covers are repaired or rejected as appropriate. During this
NRC inspection, one container was rejected because the top cover was not
closing properly. The project manager stated that the rejection rate
was only about two to three per hundred, and the rejected containers
only required minor repair. Free standing water that may have
infiltrated into the container during the return shipment to the TI site
is removed using a wet/dry vacuum. The quantity of water in a container
has ranged from virtually none to over a hundred gallons. The physical
condition of the container and the amount of water removed from the
container are recorded on a quality assurance (QA) check list.

After inspecting the containers and removing iny water, workers place
five bags of an absorbent material into the bottom of the containers.
The absorbent material used is one of two materials (use is based on
availability) that passed tests by the licensee's contractor. The
inspector reviewed a copy of a memorandum dated January 16, 1996 that
included test data for five different absorbents. The contractor,
Weston rejected three of the materials because they did not adequately
absorb water during the test. Following placement of the absorbent, the
container is lined with a double plastic liner. The placement of the
absorbent and the liner are also recorded on the QA check list.

No safety concerns were identiried.

4.0 Materials Handling

Excavated soils are placed in a designated portion of the site
identified as the materials processing area. Contaminated soil, clean
soil, and soil waiting for confirmatory sample analysis are stored in
different sections of this area. All contaminated soil and soil waiting
for sample analysis are covered with plastic tarpaulins to prevent
rainwater from entering the soil piles. Contaminated soil that will be
loaded into the IMCs is initially tested for soil moisture content by a
sub-contractor using a nuclear soil moisture/density gauge. Sand is
added to the soil that has a high moisture content to reduce the
percentage of water. The contaminated soil/sand mixture is then loaded
directly into a lined container. The truck and its container are
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weighpd before and after loading to obtain the net quantity of
contaminated soil. After the container is load,-' the soil moisture
content is measured by the subcontractor using the nuclear soil
moisture/density gauge. Following completion of the soil moisture
measurements, bags of absorbent material are spread over the soil in the
container. The container is then closed and moved to the railroad spur
and loaded onto the rail car. Soil moisture measurements, weights of
material and qua-tity of absorbent used are all recorded on the QA form.

No safety concerns were identified with the material handling and
loading activities.

Because the operation of nuclear soil moisture/density gauges requires a
license by the NRC or an Agreement State, the inspector specifically
examined the activities conducted by the gauge operator. No safety
concerns were identified with the nuclear gauge operations.

5.0 Container Sealing

Once the container is loaded onto the rail car, workers ensure that all
doors are properly closed and the top cover is in place. A polyurethane
sealant is then applied to the edges of the top cover. Strips of wide
duct tape are then placed over each sealed area as an additional barrier
against water infiltration during transit. A security seal is then
affixed to the cap to be used as indicator that the container has not
been opened. The sealing and security seal steps are recorded on the QA
form.

No safety concerns were identified.

6.0 Oversight of Corrective Action Plan

The elements of the TI corrective dction plan for addressing the problem
of free-standing liquid in the shipping containers are examined by a
separate TI contractor. The inspector observed this individual to be
actively examining the various operations of the container inspection,
loading and sealing processes. This individual also signs the completed
QA form.

No safety concerns were identified.

7.0 Exit Interview

The results of the inspection were discussed with the Individuals
identified in Section 1.



U.S. NUCLEAR REGULATORY COMMISSION
REGION I

INSPECT ION REPORT

Report No.

Docket No.

License No.

Licensee:

070-00033/96-001

070-00033

SNM-23

Texas Instruments, Inc.
34 Forest AvenueAtt leboro. Massachusetts 02703
Attleboro Massachusetts 02703

Facility Name:

Inspection At:

Texas Instruments, Inc.

Texas Instruments, Inc.
Attleboro, Massachusetts

April 17 and 18, 1996Inspection Conducted:

Inspector:

Approved by:

Mark C. Roberts
Senior Health Physicist

Ronald R. Bellamy, PhD., Chic
Decomissioning and Laboratory Section

date

me"1 /0 /'Y

Inspection Summary: Announced, special inspection of waste preparation
activities for transportation (Inspection No. 070-00033/96-001).

Areas Inspected: Inspection and preparation of rail
handling; Container sealing; Oversight of corrective

car containers; Materials
action plan

Results: No violations were identified. The licensee was preparing shipments
of uranium-contaminated soil and debris in accordance with the revised
UCorrective Action Plan (March 1996) for Free-Standing Liquid in Intermodal
Containers". The licensee was notified on April 16, 1996 that a shipment of
waste containers made on April 4, 1996 that had been prepared in accordance
with the Corrective Action Plan, arrived in satisfactory condition at the
Envirocare of Utah facility on April 12, 1996.
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DETAILS

1.0 Persons Contacted

*Michael Elliott, Environmental Manager, Texas Instruments, Inc.
*Joseph Barber, Environmental Engineer, Judge Technical Services
*8ll Feltovic, Project Manager, Roy F. Weston, Inc. (Weston)
Miles Gelatt, Project Engineer, Weston
Ned Morley, Health Physicist, Weston
Christopher Collins, Technician, Miller Engineering & Testing, Inc.

*Denotes those present at exit interview.

2.0 Background

The Texas Instruments, Inc. (TI) facility is located in At+'eboro,
Massachusetts, 48 kilometers (30 miles) south of Boston. uperations
with radioactive materials comenced 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 19A9. 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 in research and development. The company no
longer uses licensed radioactive material in its manufacturing
operations at the Attleboro, Massachusetts facility.

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. Since 1994, TI has been involved in a
major soils remediation project to remove large quantities of uranium-
contaminated soil from a number of areas on-site. The licensee has
shipped the contaminated soil and remediation debris to the Envirocare
of Utah, Inc. (Envirocare) facility, a licensed low level radioactive
waste disposal facility, via a series of rail car shipments.

On February 27, 1996, Envirocare notified the State of Utah, Department
of Environmental Quality, Division of Radiation Control, that they had
suspended Texas Instruments' access to their low level radioactive waste
disposal facility. On three occasions, the most recent being February
22, 1996, Envirocare had received shipments of radioactive waste, for
disposal, from TI, which contained free standing liquid (water). The
Envirocare license from the State of Utah prohibits the company from
receiving liquids as a normal course of business. Although Envirocare
recognizes that inadvertent shipments of liquid as a component of dry
wastes might occur, the company is committed to suspend shipments if
corrective actions taken by a waste generator have been ineffective, and
a third liquid in waste incident has occurred.

TY conducted an investigation to determine the cause of the free
standing liquid in the rail car containers. Their investigation
concluded that two likely causes were water infiltration during transit
or the pooling of excess water, already in the soil, during transit. On
March 19, 1996, TI transmitted a revised Corrective Action Plan to the
State of Utah and to Envirocare that delineated a series of inspection
techniques and mitigation methods to ensure that no further free
standing liquids would be present in the rail car shipments of low level
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contaminated soil and debris. On March 25, 1996, TI received a
completed "Notice to Transport" form from Envirocare that re-authorized
shipments of low level radioactive waste to be received by Envirocare
from the TI facility.

3.0 Inspection and Preparation of Rail Car Containers

The licensee uses rail car containers (intermodal containers or IMCs)
that have been specifically designed for bulk shipment of solids. Six
of the 28 - 30 yd 3 containers fit on a special flat-bed rail car. The
containers and the flat-bed rail car have a special interlocking
connector feature to secure the container to the rail car. The
containers are moved around the site on special flat-bed trucks.

Prior to loading contaminated soil or debris into an INC, the container
is inspected to ensure that the doors and top covers are properly
fitting. Containers that do not appear to have properly fitting
closures or covers are repaired or rejected as appropriate. During this
NRC inspection, one container was rejected because the top cover was not
closing properly. The project manager stated that the rejection rate
was only about two to three per hundred, and the rejected containers
only required minor repair. Free standing water that may have
infiltrated into the container during the return shipment to the TI site
is removed using a wet/dry vacuum. The quantity of water in a container
has ranged from virtually none to over a hundred gallons. The physical
condition of the container and the amount of water removed from the
container are recorded on a quality assurance (QA) check list.

After inspecting the containers and removing mny water, workers place
five bags of an absorbent material into the bottom of the containers.
The absorbent material used is one of two materials (use is based on
availability) that passed tests by the licensee's contractor. The
inspector reviewed a copy of a memorandum dated January 16, 1996 that
included test data for five different absorbents. The contractor,
Weston rejected three of the materials because they did not adequately
absorb water during the test. Following placement of the absorbent, the
container is lined with a double plastic liner. The placement of the
absorbent and the liner are also recorded on the QA check list.

No safety concerns were identified.

4.0 Materials Handling

Excavated soils are placed in a designated portion of the site
identified as the materials processing area. Contaminated soil, clean
soil, and soil waiting for confirmatory sample analysis are stored in
different sections of this area. All contaminated soil and soil waiting
for sample analysis are covered with plastic tarpaulins to prevent
rainwater from entering the soil piles. Contaminated soil that will be
loaded into the IMis is initially tested for soil moisture content by a
sub-contractor using a nuclear soil moisture/density gauge. Sand is
added to the soil that has a high moisture content to reduce the
percentage of water. The contaminated soil/sand mixture is then loaded
directly into a lined container. The truck and its container are
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weighpd before and after loading to obtain the net quantity of
contaminated soil. After the container is load,.' the soil moisture
content is measured by the subcontractor using the nuclear soil
moisture/density gauge. Following completion of the soil moisture
measurements, bags of absorbent material are spread over the soil in the
container. The container is then closed and moved to the railroad spur
and loaded onto the rail car. Soil moisture measurements, weights of
material and qua-tity of absorbent used are all recorded on the QA form.

No safety concerns were identified with the material handling and
loading activities.

Because the operation of nuclear soil moisture/density gauges requires a
license by the NRC or an Agreement State, the inspector specifically
examined the activities conducted by the gauge operator. No safety
concerns were identified with the nuclear gauge operations.

5.0 Container Sealing

Once the container is loaded onto the rail car, workers ensure that all
doors are properly closed and the top cover is in place. A polyurethane
sealant is then applied to the edges of the top cover. Strips of wide
duct tape are then placed over each sealed area as an additional barrier
against water infiltration during transit. A security seal is then
affixed to the cap to be used as indicator that the container has not
been opened. The sealing and security seal steps are recorded on the QA
form.

No safety concerns were identified.

6.0 Oversight of Corrective Action Plan

The elements of the TI corrective action plan for addressing the problem
of free-standing liquid in the shipping containers are examined by a
separate TI contractor. The inspector observed this individual to be
actively examining the various operations of the container inspection,
loading and sealing processes. This individual also signs the completed
QA form.

No safety concerns were identified.

7.0 Exit Interview

The results of the inspection were discussed with the individuals
identified in Section 1.
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Docket No. 070-00033
License No. SWI-23
Amendwnt No. 17
Control No. 121534

Michael J. Elliott
Environmental Planager
Texas Instruments, !nc.
34 Forest Street
Attleboro, Nassachusetts 02703-0964

Dear 11r. Elliott:

This is in reference to your letter dated December 19, 1994, to amend License
No. 501-23 and to your letters dated June 6, 1995 and October 2, 1995
providing additional information requested by the NRC. The December 19, 1994
letter incorporates changes to the ORemediation Plan for the Identified
Building 12 Burial Area', submitted to the NRC in a July 30, 1992 letter to
address additional contamination found in interior and exterior areas of the
site. The June 6, 1995 and October 2, 1995 letters provide answers to NRC
questions posed in a April 13, 1995 letter from the NRC and questions that
arose during an URC inspection conducted August 10 - 11, 1995 (NRC Inspection
No. 070-00033/95-002), respectively. These changes, as supported with the
additional information requested, will allow for the completion of
decommissioning at the site.

In accordance with your application and pursuant to Title 10, Code of Federal
Regulations, Part 70, Special Nuclear Materials License No. SNW-23 is hereby
amended to change condition 19 to read as follows:

Condition 19. The licensee shall decontaminate the facility and
site in accordance with the 'Radiological Health and
Safety Plan', dated July 20, 1992 and the
*Remediation Plan for the Identified Building 12
Burial Area'. presented on July 14, 1992, and changes
to these two documents described in letters dated
December 19, 1994, June 6, 1995 and October 2, 1995,
so that the facility and site can be released for
unrestricted use. The financial surety arrangement,
to assure that funds will be available for
decommissioning, dated August 14, 1992 is hereby
incorporated as a condition of the license.
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N. Elliott
Texas Instruments, Inc.
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Should you have any further questions, please contact Mark Roberts at (610)
337-5094 or me at (610) 337-5200.

Your cooperation with us is appreciated.

Sincerely,

ORIGINAL SIGONED BY:

Ronald R. Bellamy, Chief
Decommissioning and Laboratory Branch
Division of Nuclear Materials Safety

Docket No. 070-00033
License No. SNH-23
Amendment No. 17
Control No. 121534
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12 December 1995

Control No. 121534 
0., .

SNM License No. 23
Docket No. 70-33

Mr. Mark Roberts
Senior Health Physicist
UNITED STATES NUCLEAR
REGULATORY COMMISSION REGION I
475 Ailendale Road
King of Prussia, PA 19406

RE: Texas Instruments Incorporated
Attleboro, Massachusetts
Building Interiors Remediation Project RFW WOI: 10923-004-001

Dear Mr. Roberts:

In suppmt of the Building Interiors Remediation Project at the Texas Instruments
Attleboro Facility (TI), Roy F. Weston, Inc. (WESTON) is providing the following
discussion to support processing of bulk quantities of concrete exhibiting surface
uranium contamination. This remediation project is being performed in support of
applkcation for termination of Special Nuclear Materials License 23 (SNM-23) with the
United States Nuclear Regulatory Commission (NRC). Processing is proposed to
change the physical dimensions of the waste stream to reduce waste volumes for
disposal, and in some cases allow for on-site disposal if bulk (volumetric) uranium
contamination criteria are not exceeded.

Much of the following discussion has been developed based upon information contained
in Support Document Control Number 1212, "Crushing Leads to Waste Disposal
Savings for FUSRAP" prepared by the U.S. Department of Energy. This document is
included as an attachment to this letter. WESTON seeks NRC approval of the
proposed processing action based upon the following discussion.

RPOSED ACTI

WESTON proposes that bulk concrete exhibiting average surface contamination levels
ranging from 2000 - 10,000 dpm/100 cm2 and maximum point surface contamination

/OzL/5D3
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levels as high as 40,000 dpm/l00 cm2 be staged on-site until an economical volume is
available for processing in a concrete and rock crushing unit. Concrete exhibiting
surface coamination levels exceeding the average and maximum ranges will not be
processed and will be disposed directly as radioactive waste.

Crushed material will be sampled and analyzed for total and isotopic uranium
concentration and enrichment (by weight percent) of each isotope derived. Crushed
material exceeding the total uranium clean-up criteria of 30 pCi/g (35 pCi/g - depleted
uranium) will be packaged for transport to the Envirocare facility for disposal. Crushed
material not exceeding the total uranium clean-up criteria will be retained on-site for
alternate uses.

MATERIAL DES[RIPTION

As part of the remediation program, an extensive concrete slab
charctefiation/tennination survey program has been implemented as described in a 27
July 1995 submittal to NRC. The charcterization program involves the collection of
systematic and biased concrete core samples in a distribution as described in
NUREG/CR-5849. All exposed concrete surfaces are subject to strvey for average and
maximum surface contamination levels expressed in dpm/lO0 cm2.

Characterization of affected building interior areas has indicated that approximately
10,000 - 20,000 f 2 of concrete floor surfaces within the facility require
decontamination due to average surface contamination levels ranging from 2000 -
10,000 dpm/100 cm2 and/or migration of uranium contamination into cracks and
expansion joints. At an average slab depth of six inches the resulting concrete volume
is estimated to be 5000 - 10,000 ft3. Total slab removal has been selected as the most
cost effective method reducing impact to active TI facility operations.

All affected building areas have been delineated within a grid system with primary
delineations of 10 meter square grid blocks. The following Table presents average and
maximum surface contamination ranges over sections of grid blocks that have been or
are scheduled to be decontaminated. The isotopic uranium analyses of one composite
concrete core sample is presented for each grid block. The composite sample typically
includes systematic and biased cores collected through the grid block.
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12-SE 1000-
12-6D 1200-
1140 2000-
11-SG 1000_ -

-q

-1

2.4
3.7
2.4
3.5
1.6

56.8 _

11-6H 1200-5000 2.8
09-7E 2000-6000 10000 - 38000 5.2
09-7F 2000- 8000 10000 -111000 2.3
10-7G 1_00 - 3000 7_500 2.3
12-6F 1000 -3000 J0000 - 30000 4.1

'Surface acofta tiom levels re repomea m above backgroumd"
2Toal urnium ceaucutnoios are calculated asthe sum of the istepic unraium-234. 235, and 238

con inpCi/g.

Elevated total uranium concentration in the composite sample from Grid 11-SG is
attributable to small pieces of contaminated expansion joint material biasing the average
concentation.

SUJMMARY

The data presented in the preceding table support the conclusion that the crushing of
surface-contaminated concrete as encountered at the TI facility will serve as an
effective volume reduction measure yielding bulk material with total uranium
concentrations significantly lower than the clean-up criteria of 30 pCi/g. Post-process
confirmatory samples will provide supplemental total uranium concentration
information.

WESTON has acquired significant data regarding the contamination characteristics of
bulk materials encountered in the Building Interiors Remediation Project. Should any
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additional technical information be needed to support the apoval of this process,
please contact me at (508) 236-1631. Thank you.

Sincerely,

ROY F. WESTON, INC.

Michael V. Madonia
Project Manager

Attachment

cc: Mike Elliott (TI)
Frank Veale (TI)
John Price (WESTON)
Weston Project File, code 2.5



Control Number 1212
William M. Seay

U. S. Department of Energy
P.O. Box 2001, Oak Ridge, Tennessee 37831-8723

(615) 576-1830, Fax (615) 576-0956

Crushing Leads to Waste Disposal Savings for FUSRAP

The Formerly Utilized Sites Remedial Action Program (FUSRAP) is a Department of
Energy (DOE) program to clean up low levels of radioactivity remaining at 46, mostly
privately owned, industrial sites in 14 states. Because most of the radioactive wastes
generated must be shipped to the western United States for costly disposal, volume
reduction and waste minimization are essential.

Because the floors of many of these 1940-50s era factories are cracked and broken,
contaminants have migrated beneath the floors and contaminated the sides of the cracks, the
bottom surfaces of the floors, and the underlying soils. FUSRAP must remove the floors to
reach the contaminated soils, and the concrete removed during demolition must either be
decontaminated by labor-intensive methods and certified as meeting DOE surface release
guidelines or else shipped for disposal, often at a cost penalty for high volumes of debris.

FUSRAP devised the alternative of using a commercially available, semi-trailer-mounted
rock crusher to render the concrete to a soil-like consistency. If the resultant material is
below all applicable volumetric soil guidelines, it is released for use without radiological
restrictions and can be used as b-ac5'dll at additional cost savings. If the mterial fails to
meet guidelines and must be sent for disposal, significant savings are still realized by
transporting and disposing of soil rather than debris.

BACKGROUND

From the 1940s through the 1960s, in the early days of the nation's nuclear weapons and
energy programs, DOE's predecessor agencies, the Manhattan Engineer District (MED) and
Atomic Energy Commission (AEC), entered into contracts with private companies that had
specialized capabilities to process, store, sample, assay, extrude, or machine radioactive
materials consisting primarily of uranium, uranium metal, or thorium. The companies were
indemnified for the environmental consequences of these activities, and the sites were
decontaminated to the radiological standards current at that time. In 1974 the AEC
recognized that some sites might not meet current radiological release standards, so
FUSRAP was created by the AEC under authorities granted under the Atomic Energy Act
of 1954, as amended.

The early years of the program were spent researching the locations of these contract
operations and conducting radiological surveys to determine whether they were
contaminated above present-day standards. Substantive work on remediating these sites

I
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began about 1979. To date, over 400 locations have been assessed, and 46 sites in 14 states
have been designated for further remediation by FUSRAP. Several of these sites are
noncontract commercial operations that processed radioactive materials for profit and were
subsequently assigned to DOE by direction of Congress. T.o date, 20 sites have been
completed and released for use without radiological restrictions.

THE PROBLEM

FUSRAP sites range from large commercial manufacturing facilities to small, privately
owned businesses or dwellings. Many sites have changed ownership several times,
buildings have been demolished, new buildings have been constructed, dirt floors
have been covered with asphalt and concrete, and contaminated materials have been hauled
offsite, creating related vicinity properties that also must be addressed under FUSRAP.

During processing and machining operations, radioactive residues and metal dusts,
grindings, and filings were generated. Haphazard practices in containing and controlling
these materials allowed them to spread throughout the facilities onto walls, floors, overhead
trumsses, on and behind wall and ceiling fixtures, into floor drains, into soils beneath the
floors and around the buildings, and in other areas. In addition, uranium fires sometimes
resulted in overhead contamination of building trusses and beams, and airborne
contamination was also drawn out of vents onto roofs and surrounding soils.

Unlike the large DOE reservations with onsite waste disposal capabilities, FUSRAP is
generally precluded from safely or legally disposing of radioactive materials above release
criteria where they are generated. Instead, the wastes must be shipped to the western
United States for costly disposal. Because substantial quantities of soil and debris are
generated during site remediation, volume reduction and waste minimization have become
essential elements of the program.

NEMESIS: CONCRETE

Cleanup guidelines applicable to soil and debris are established on a site-by-site basis using
DOE Order 5400.5 as a foundation. Residual contamination guidelines are as follows:

Total uranium 100 pCi/g when averaged over any 15-cm-
thick soil layer below the surface

Crushing Leads to Waste Disposal Savings for FUSRAP 2
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Surfag:

Uranium-natural 5,000 dpm/100 cm2 (alpha) average
Uranium-235 15,000 dpm/100 cm2 (alpha) maximum
Uranium-238 and associated decay products 1,000 dppl/100 cm 2 (alpha) removable

The typical FUSRAP site is an old machine or foundry shop with concrete floors, the upper
surfaces of which can be easily decontaminated with minimum waste. Often, however, the
floor is old and cracked, and radioactive contaminants have migrated into the underlying
soils. The cracks and the irregular subfloor surfaces also become contaminated surfaces.
Based on the nature and extent of the contamination beneath the floor, FUSRAP must
remove either portions of the concrete floor or the entire floor to reach the underlying soils
that are above release criteria. The resulting concrete debris must either be decontaminated
by labor-intensive methods, certified as meeting DOE surface release criteria, and then left
onsite or disposed of as industrial debris, or else it must be shipped for radioactive waste
disposal as bulk debris.

Unfortunately, one of the commercial radioactive waste disposal facilities that FUSRAP
frequently uses has regulator-imposed restrictions that limit the thickness of each lift in the
disposal cell to 12 in. Debris dimensions are limited to 10 in. thickness by 8 ft length and
8 ft width. Because the facility also can place no more than a nominal 10 percent debris
within any given cell lift, that same percentage restriction is applied to soil waste streams
being received. Shipments with more than 10 percent debris are considered all debris. The
disposal rate for debris streams is essentially double that for soils.

THE SOLUTION

Initially faced with the dilemma of having to dispose of large quantities of concrete debris at
twice the rate of an equal volume of soil, FUSRAP purchased a commercially available,
semi-trailer-mounted rock crusher to render the concrete debris to a soil-like consistency.

Size reduction of debris has the potential for substantial disposal cost savings. Disposal of
debris material at a licensed facility can be $17.75/ft' or more versus the cost of disposing
of soil at $8.33/ft' or more.

Changing the form of the debris to a soil-like material allows the use of volumetric release
criteria. In most instances, only the surfaces of the debris have residual contamination
levels. If the crushed material is below the site volumetric criteria, and release of the
material is allowed by the regulators, substantial cost savings are possible. Transportation

Crushing Leads to Waste Disposal Savings for FUSRAP 3
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costs range from $3.70/1f to $7.40/ft3, depending on the mode of transport. Total cost
savings (transportation and disposal) for release of crushed material onsite versus disposal
offsite could be $21.45/ft3 or more. A very significant bonus was achieved at several sites
in Pennsylvania and New York, when sampling of the crushed concrete soil substantiated
that the material was well below the volumetric site-specific soil release criteria DOE had
derived for those sites. Therefore, the New York and Pennsylvania radiation regulators
were approached with the logic that because soils above background but below release
criteria were being left onsite, it made sense to leave the crushed concrete on site as backfill
material as well. Both states concurred in writing with this approach. Significant savings
in loading, transportation, and disposal were thus achieved.

There are further benefits from size reduction. It is desirable to dispose of debris in a
manner that discourages reuse of the material in its original form, and'debris crushed to a
soil-like material minimizes the potential for building materials (concrete block, brick,
concrete slabs, etc.) to be reused. Size reduction also helps to protect packaging integrity.
Packaging and transportation of debris must comply with Department of Transportation
(DOT) regulations and DOE orders. Packaging of large debris segments (e.g., fragments of
a concrete sidewalk) into a tansportation container with a plastic liner can damage the
container or cause the liner to fail. Shifting or vibrating loads during transport can also
cause the packaging to be damaged. Size reduction significantly reduces the potential for
packaging failure during loading and transport by eliminating large, sharp- edged materials
from the waste stream.

Case 1 - Aliquippa Forge Site, Aliquippa, Pe,'-isylvwia
This presently idle foundry was the site of FUSRAPs first use of the crusher. The foundry
had extruded uranium metal rods for the AEC in the late 1940s. The concrete floor of the
over 28,000-ft building was badly cracked and deteriorated. The contaminant identified
was processed natural uranium metal (i.e., characterized by activity ratios of 0.48, 0.5, and
0.022, respectively, for uranium-238, uranium-234, and uranium-235). For the remedial
action, soil samples were compared to a site-specific cleanup criterion of 100 pCi/g for total
uranium in accordance with DOE Order 5400.5. A concentration of 50 pCi/g for
uranium-238 was used as an indicator because the material was natural uranium metal. The
average background concentration of uranium-238 in soil representative of the site was
5.4 pCi/g. The surface remedial action guidelines of DOE Order 5400.5 for alpha activity
from uranium were used for Aliquippa Forge.

Radiation surveys of the concrete debris indicated that the surfaces that were formerly the
top or bottom or adjacent to preexisting cracks were frequently contaminated in excess of

Crushing Leads to Waste Disposal Savings for FUSRAFP 4
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DOE Order 5400.5 criteria. Total scans of all surfaces and decontamination of areas above
criteria would have been necessary to release the material without radiological restrictions.
Because the labor costs for scanning and decontamination of each piece of debris would
have been prohibitively expensive, past FUSRAP practice would have been to simply ship
the material as radioactive waste at the prevailing disposal rate for debris. At the time of
this activity, that rate was $17.15/ft.

The 500 yd3 of concrete and brick was instead fed through the newly purchased crusher.
Samples of crushed brick and concrete had uranium-238 levels of less than 10 to 15 pCi/g.
These levels were well below the cleanup guideline for the soils remaining in place,
50 pCi/g of uranium-238. The crushed materials were used as fill material onsite, with
agreement from the state regulators. If the crushed material had been sent to an offsite
disposal facility, it would have qualified at the soil disposal rate of $8.06/fe.

The Pennsylvania Department of Environmental Resources had periodically monitored
FUSRAP activities throughout its work at the Aliquippa site and was present at DOE's
request during crusher startup to review issues related to the potential for fugitive air
emissions during crushing. The agency was subsequently presented with sampling results of
the crushed material and concurred in writing that the material could be replaced into the
area that would be covered by the replacement floor. Because more than 600 yd3 of soil
had been removed from beneath the building, a further savings was realized by not having
to purchase clean backfill.

Case 2 - C.H. Schnoor Site, Springdale, Pennsylvania
This active industrial facility had previously machined uranium metal under contract to
MED. Various business lines and building additions had taken place since the contract
work for MED; the current occupant is a conveyor belt fabricator for the mining and utility
industry. Building additions had been placed on soil contaminated with uranium metal,
which necessitated the removal of portions of the slab-on-grade concrete floor to remove
626 yd3 of contaminated soil. Remediation of this facility took place concurrently with the
Aliquippa Forge site.

The avelage background concentration of uranium-238 in soil for the Schnoor site was
2.37 pCi/g. The average concentration of natural uranium in Schnoor waste shipments was
192.02 pCi/g. Concrete that was above DOE 5400.5 release criteria was crushed with the
FUSRAP rock crusher. The crushed material was sampled and determined to have an
average uranium-238 concentration of 7.50 pCi/g, well below the cleanup criterion of
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50 pCi/g. Approximately 41 yd3 of concrete was crushed and, with approval of the
Pennsylvania Department of Environmental Resources, used as fill material at the site.

Case 3 - Alba Craft Site, Oxford, Ohio
This concrete block, slab-on-grade, single-story building had been the site of a uranium
metal machining operation in the 1950s. Again, building additions had been placed on
contaminated soil, and the building was most recently used for vending produce storage and'
as an embroidery shop.

Because uranium fires had contaminated the block walls and overhead trusses and roof and
contamination was prevalent beneath much of the concrete slab, it was determined that
instead of costly decontamination it was more prudent to demolish the entire building.
After the wood roof decking and metal trusses were removed, all building walls and the
concrete slab were demolished and crushed. Concrete block and floor slabs were crushed
and transported to an offsire disposal facility. Samples of the crushed material had a
nominal reading of 1.5 pCi/g or less of uranium-238 (approximately 3.0 pCi/g total
uranium). The Alba Craft site-specific criterion for soil is 35 pCi/g for total uranium. The
option of leaving the crushed material onsite was not allowed by the state regulators. The
regulators asserted that (in accordance with Tide 37 of the Ohio Revised Code Annotated,
3701.914 and 3734.027) all low-level radioactive waste, regardless of whether the material
is below DOE release criteria or has been reclassified as below regulatory concern, must be
disposed of at a facility licensed to accept low-level radioactive waste.

Case 4 - Cc.onie Site, Colonie, New York
At the FUSRAP Colonie site, several building walU decontamination techniques were tested
to determine the effect of decontamination before crushing bu'ilding debris. Different
decontamination methods were used, including Vacublast", vacuuming and fixative,
vacuuming, and no action, and the wall was then crushed to a soil-like material and
sampled. A concrete block wall was used for the test. The highest fixed beta-gamma
reading on the wall was 1,301,000 dpm/100 cmO, with an average beta-gamma reading of
237,000 dpm/100 Cm2. The DOE 5400.5 guideline for fixed beta-gamma surface
contamination is 5.000 dpm/100 cm2. The analytical results indicated that the crushed
building material from all of the tests contained radionuclide levels below those currently
recommended for the site (35 pCi/g for uranium-238 and 5 pCi/g for radium-226 and
thorium-232). Concentrations of uranium-238 found in the crushed material ranged from
5.7 to 29.4 pCi/g, with an average concentration of 15.4 pCi/g. The radium-226 and
thorium-232 concentrations were at background levels for all tests. Current plans are to
crush the entire building and slab; after it has been demonstrated to the regulators that the
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resulting material is below volumetric release guidelines, the material will be disposed of

onsite at an anticipated savings of $4,000,000.

CRUSHER

The following performance criteria were used as a basis for selecting a rock crusher:
* Product is soil-like material, per ASTM D-698-91.
* Design throughput is approximately 100 tons/hour.
* Crusher operates with variable feed rate and feed material sizes.
* Crusher is capable of handling material with some tramp steel and rebar.
* Crusher is transportable and easy to set up.
* Crusher is easy to decontaminate.
* Maintenance requirement is low.

Commercial rock crushers use various mechanical methods to crush feed material. Three
rock crusher design types were considered for use on FUSRAP: gyratory crusher, jaw
crusher, and secondary impact crusher. Based on best fit with the selection criteriu, cost,
and availability, a secondary impact crusher was chosen. Features of the gyratory crusher
that disqualified it are that it requires a long startup period; disassembly, decontamination,
and re-assembly are more difficult; it operates best with a continuous feed rather than
intermittent feed; and unit sizes in the 100 ton/hour range are not readily available.
Significant points of comparison between the jaw crusher and secondary impact crusher are
that jaw crusher capital cost per ton of capacity is greater; generally, jaw crusher
maintenance costs are lower; jaw crushers have a lower tolerance for tramp metal and
rebar; set-up time for jaw crushers is greater; and jaw crushers produce less fine material in
the product stream.

The rock crusher selected for FUSRAP was a Torgeson model AX Impactor Plant supplied
by Fabtec, Inc. of Moscow, Idaho. This machine is a standard, off-the-shelf design.
Crusher technical specifications are

Capacity 150 tons/hour
Feed size

Hard rock (up to) 14 in.
Concrete (up to) 20 in.

Feed opening 16 in. x 43 in.
Diesel powered 288 hp
Weight 77,000 lb
Size 48 ft 10 in. long x 8 ft 6 in. wide X 14 ft high
Transportable Setup time 2 days (approximately)

Crushing Leads to Waste Disposal Savings for FUSRAF 7
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A typical rock crusher product sieve analysis for concrete from a FUSRAP building

demolition is presented below.

Sieve Size Cumulative percent retained

2in. 5
Iin. 9
0.375 in. 27
No. 10 70
No. 40 90
No. 200 99

Primary safety concerns during operation of the rock crusher are operator safety, noiseminimization, and dust control. Features included in the rock crusher designed to address
operator safety include full compliance with Occupational Safety and Health Administration
(OSHA) requirements (e.g., drive guards, platforms and railings, and emergency stop
system).

Additional safety features were added to the rock crusher I tsed on FUSRAP experience:
* A plexiglass shield was installed on the operating aeck for additional protection

from flying debris, for additional noise protection, and as an additional personnel
protection guard from the nearby hot muffler.

* The water control valve was moved to the operating deck from the opposite side of
the unit.

* A platform was installed for access to the feed hopper.
* A lockout was added to the emergency stop switch.

During operation, a 75-ft protected zone is established around the rock crusher. Personnel
inside the protected zone are required to wear ear plugs and ear muffs. Operations
personnel communicate using earphone radios.

Sound level survey measurements taken during crusher operation are as follows:

Location 3 ft from egui~ment 12 ft from euinment
Diesel engine 88 dBA 80 dBA
Crusher 91 83
Conveyor 80 76

Crushing Lads to Waste Disposal Savings for FUSRAP 8
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Dust control features in the crusher are a belt curtain on the feed hood and a water spray
system with nozzles on the feed inlet and discharge chutes. Operating experience has
shown that dust generation is not a concern with the water spray system in operation.
However, care must be taken to not add too much water during crushing to avoid
oversaturating the product stream. A typical optimum moisture content for crushed
concrete is 10 percent, and addition of excessive water could result in having to dry the
product stream before disposal.

The rock crusher is operated by one worker on the operating deck. Maintenance is
performed daily and in accordance with the manufacturer's recommendations. The crusher
is decontaminated inside and out using a steam cleaner to remove loose material.
Generally, all parts of the crusher can be decontaminated except for the inside of the
crushing chamber, which is sealed before transportation offsite.

RESULTS

The FUSRAP rock crusher has been used at three sites. At the Aliquippa Forge site,
approximately 500 yd3 of concrete and brick rubble was generated from the removal of the
building floor. The rubble was processed to a soil-like consistency. Samples of the crushed
concrete and brick showed a small amount of residual uranium (10 to 15 pCi/g of uramum-
238). Both the crushed brick and crushed concrete uranium levels were well below the
cleanup guideline for the soils remaining in place on the site of 50 pCi/g of uranium-238.
The crushed materials were used as fill material onsite, with agreement from the state
regulators.

At the Schnoor site, approximately 41 yd 3 of concrete was crushed and used as backfill at
the site, with agreement of the state regulators. Residual uranium-238 contamination levels
of 7.5 pCi/g in the crushed material were well below the cleanup guideline of 50 pCi/g for
the soils remaining in place.

Concrete block and floor slabs were crushed at the Alba Craft site. Approximately 500 yd&
of material was processed and transported to the offsime disposal facility. Samples of the
crushed material had a nominal reading of 3.0 pCi/g total uranium. The Alba Craft site-
specific criterion for soil is 35 pCi/g for total uranium.

The listing below suammarizes the operating costs and cost savings for the thiee FUSRAP
sites discussed. A typical cost range for shipping (transportation, overweight permits,
escort service, and route survey), mobilization, and setup is $5,000 to $7,000. The cost for

Crushing Leads to Waste Disposal Savings for FUSRAP 9
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crusher operation and maintenance is approximately $150 to $175/hour. For crushed
material that can be disposed of onsite, less clean backfill material is needed for an
additional savings of $8.45/yd3.

Aliguivna ý Alba Craft
Material Crushed 500 yd3  41 yds 500 yd)
Disposal Savings $232,000 $19,000 $127,000
Transportation Savings $92,000 $7,500
Operating Costs $16,000 $2,000 $16,000
Backfill Savings $4,000 $400
Total Savings $304,000 $24.100 $111,000

Future use of the rock crusher on ,:USRAP is expected to be on building demolition sites.
The greatest cost benefit from crushing debris into soil-like material is achieved when the
crushed material can be left onsite and offsite disposal is not required. State regulations
vary considerably in how materials with measurable levels of radioactivity may be disposed
of. Review of the applicable regulations and discussions with the regulators may provide
opportunities for savings of up to $600/yd3 or more if the crushed material can be left
onsite.

Coauthors:

James D. Kopotic
U. S. Department of Energy
P.O. Box 2001, Oak Ridge, Tennessee 37831-8723
(615) 576-9441, Fax (615)576-0956

Preston W. McDaniel
Bechtel Environmental, Inc.
151 Lafayette Drive, Oak Ridge, Tennessee 37830
(615) 576-1728, Fax (615) 576-4898

Crushing Lads to Waste Disposal Savings for FUSRAP 10



6501 AMERICAS PARKWAY, N.E.
SUITE 800
ALBUQUERQUE, NM 87110-1517
505-884-5050 * FAX. 505-884-5388

31 October 1995

Control No. 121534
SNM License No. 23
Docket No. 70-33

Mr. Mark Roberts
Senior Health Physicist
UNITED STATES NUCLEAR
REGULATORY COMMISSION
475 Allendale Road
King of Prussia, PA 19406

REGION I

Re: Texas Instruments Incorporated
Attleboro, Massachusetts Facility
Nuclear Remediation Projects - Update RFW WO#: 10923-004-001

Dear Mr. Roberts:

The following summaries of Interior and Exterior Remediation Project activities are provided
for your information.

Building Interiors Remediation

A drain line sampling and characterization program was completed in September 1995.
Program data were used to identify drain lines requiring removal and replacement.

Decontamination and repair of Building 10 roof areas were completed on 24 October 1995.
Decontamination crews have restarted concrete and soil removal activities within Building 10
in Areas 8, 9, 10, and 11. These areas are scheduled for completion in mid-November
1995. The attached figure presents the relative location of these areas within Building 10.
The anticipated project completion date is on or about 22 January 1996.

Exteriors Soil Remediation

Current remediation activities are focused in the rail siding excavation area, with an
anticipated completion date of 10 November 1995. Excavation in a localized area near
Building 12 will begin on 6 November, and will be completed approximately two weeks

OFFICIAL RECORD COPY ML 10



afterward. The handling, treatment, and disposal will continue through the remainder of
1995.

Sincerely,

Michael V. Madonia
Project Manager

CC: Michael Elliott (TI)
John Price (WESTON)
Todd Walles (WESTON)



DECONTAMINATION AREAS RELATIVE TO THE INTERIOR FLOOR PLAN OF
BUILDING 10
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Texas Instruments Ineorperated

34 Forest Steet
TEXAS PO.Boz 2964

INSTRUMENTS AUeehoro. MA 02703-0964

150817 36-3800

October 25, 1995 CERTIFIED MAIL

RETURN RECEIPT REQUESTEAD ) -

SNM No. 23
Docket No. 70-33
Control No. 121534

Mr. Mark Roberts
U.S. NUCLEAR REGULATORY COMMISSION
Region 1, NMSS
475 Allendale Road
King of Prussia, PA 19406-1415

SU: Additional information with respect to Ti's License Amendment/Supplement
Plan Approval as a iesult of discussions during the NRC inspection conducted
August 10 and 11, 1995 (NRC Inspection No. 70-033/95002)

Dear Mr. Roberts,

In the attached correspondence, Texas Instrunents Incorporated (TI) is submitting additional information
that you requested during your most recent site inspection of August 10 and 11, 1995. In combination with
the previously submitted letter of October 2, 1995, this completes TI's r-sponse to your request for
additional information related with this most iacet site inspection.

The attached response explains the meaning of the information cotained in Table I of Question 4 that
appeared in a June 6, 1995 corrpondence from TI to the U.S. Nuclear Regulatory Conimission (NRC).
Ti's June 6 correspondence was in response to a written request for additional information that the NRC
transmitted to TI on April 13, 1995. The April 13 written request pertained to TI's Supplement
Decommissioning Plan (December 1994).

If I can clarify anything or be of further assistance on this matter, please don't hesitate to contact me at
(508) 236-1809.

Sincerely yours,
MATERIALS & CONTROLS GROUP,

Michael J. Elliott
Environmental Manager

CC: Maurice Axeirad, Esq. - Morgan, Lewis & Bockius
Richard L. Joosten Jr., Esq. - TI Corporate Legal
Francis J. Vealc Jr., Esq. - TI Attleboro

Attachment: Letter from CPS Environmental to Michael Elliott (October 18- 19951 / 5374



CPS Environmental
P.O. Box 9253

Lowell, MA 01853
(603) 893 4977

18 October 1995

Michael Elliott
Environmental Manager
Texas Instruments Incorporated
34 Forest Street
Attleboro, MA 02703

Dear Mr. Elliott:

Apparently there was some confusion regarding Table I within Question 4 of a letter to the NRC dated
June6, 1995. This letter is written in response to the verbal request for clarification of Table I by Mr.
Mark Roberts of the USNRC to Mike Elliott of Texas Instruments on August 1I. 1995 and as follow-up
to the tele-conference between Mark Roberts (USNRC), Mike Elliott (TI), Mark Griffon (CPS), and
Fred McWilliams (CPS) on October 16, 1995.

The intent of Table I (copy attached) was to establish an effective criteria for beta response
instrumentation (e.g., GM pancake type detectors and proportional eounters) that would equate to the
5,000 dpmiI 00 cm2 total uranium criteria. Column I of Table I. represents the majok radionuclides
associated with the Uranium series as shown in Figure I (attached). The second column title is
apparently where some of the confusion originates and should perhaps have been titled as the *Fraction
of each Uranium Species relative to Total Uranium". This column (2) represents the fraction of each
uranium species relative to total uranium and was derived from an average of representative samples
obtained from the Texas Instruments Incorporated complex as analyzed by alpha spectroscopy. The third
column represents the number of beta particles emitted for the specific radionuclide of a particular decay
series and is readily obtained from literature (i.e., Radiological Health handbook, USPHS, 1970). The
remaining column (4) is the result of multiplying the second and third columns together for each specific
radionuclide which emits a beta particle via the particular decay path. The summation of column 4.
therefore represents the expectation fractional beta emission per uranium decay for total uranium as
observed for this site and is given as 0.825. This beta emission fraction multiplied by the Total Uranium
criteria of 5.000 dpm/100 cm 2 results in an effective beta particle criteria which represents the Uranium
criteria.

We hope this clarifies any questions regarding Table I and it you have any further qt,:stions. please do
not hesitate to contact us.

Sincerely,

Mark Gritfon
Health Physicist
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Teas htisnents incolureated

34 Fnresi Street L6
TEXAS P.O Box 2964

INSTRUMENTS Anleboto. MA 02 70343964

(S08B 236-3800

October 2, 1995 CERTIFIED MAIL
RETURN RECEIPT REQUESTED

SNM No. 23
Docket No. 70-33
Control No. 121534

Mr. Mark Roberts
U.S. NUCLEAR REGULATORY COMMISSION
Region 1, NMSS
475 Allendale Road
King of Prussia, PA 19406-1415

SU: Additional information with respect to Ti's Ucense Amendment/Supplement
Plan Approval as a result of discussions during the NRC inspection conducted
August 10 and 11, 1995 (NRC Inspection No. 70-033/95002)

Dear Mr. Roberts:

In response to discussions with the U.S. Nuclear Regulatory Commission, Region I - NMSS
(hereafter referred to as NRC) during a site inspection on August 10 and 11, 1995, Texas
Instruments Incorporated, Materials & Controls Group (hereafter referred to as TI) located in
Attleboro, Massachusetts, is submitting the requested additional information in the following
correspondence. For consistency, the responses are organized according to the four (4)
categories that were detailed in the closing meeting of the inspection. The four categories are
summarized below:

I. Describe the gross alpha screening methodology.

Describe the analytical methodology for both the interior and the exterior projects.
Describe how the correlation was derived between alpha spec and gross alpha counting.
Describe sample preparation and sample counting. (Note: counting should include QA
protocols.)

2. How do we ensure that soils or surfaces within a remediated grid cell, but not
one of the sampled locations, meet the release criteria?
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3. Concerning termination surveys for building interiors using a large area gas flow
surface monitoring system.

3.1 How do we convert meter output into dpm/100 sq. cm?
3.2 How do we perform a termination survey with a large area detector and demonstrate
compliance with both surface activity release criteria: 5000 dpm/IO0 sq. cm. over a I sq.
m. area, and 15000 dpm/100 sq. cm. over a 100 sq. cm. area?
3.3 How do we derive the beta equivalency factor for our particular range of enrichment
data?
3.4 Document the calibration and MDA of each instrument.

4. Clarify TI's response to Question #4 of the NRC's April 13 letter.

Each of these items is addressed in the attached response. Please note that the response is divided
into two (2) independent sections: 1) responses related to the building interior remediation
project, and 2) responses related to the exterior soil remediation project.

At the closing meeting, it was indicated that the response to this additional information request
was all that remained in order to proceed with approval of the Supplement Plan and issuance of a
License Amendment. As you know, Texas Instruments Incorporated (TI) has followed a very
aggressive schedule of remediation to bring a timely completion to this project. We greatly
appreciate your efforts to ensure TI obtains its license amendment prior to promulgation of any
fiuther decommissioning rules.

TI looks forward to the prompt and timely approval of its Supplement Plan/License Amendment.
If there is anything further TI can do to expedite such an outcome, please do not hesitate to
contact Mike Elliott. He can be reached at (50) 236-1809.

Sincerely yours,

Materials & Controls Group

Michael J. Elliott

Environmental Manager

Attachment: Response to NRC requested information

cc: Richard L. Joosten, Esq. - TI Corporate Legal
Francis i. Veale Jr., Esq. - TI Attleboro
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L INTERIOR REMEDIATION PROJECT RESPONSES

The following discussion addresses U.S. Nuclear Regulatory Commission (NRC) comments and
observations regarding the Building Interiors Remediation Project at the Texas Instnrments (TM) Attleboro
Facility resulting from an on-site inspection by Mark Roberts on August 10 and 11, 1995. The
remediatlon project is being performed in support of termination of Special Nuclear Materials License
(SNM-23). Many of the questions and observations are addressed in detail in several of the standard
operating procedures (SOPs) developed and implemented to control site operations and ensure a consistent
quality of data. Specific SOPs are referenced in the following responses. and are contained in an
attachment to this discussion.

GenmW Respome ES da Te indatio. SurveyS of Concrete and Wallg Su-rfa

Termination surveys of concrete and wall surfaces are being performed using gas flow proportional
detectors with the following characteristics:

Ludlumn Model 2350 Data Logger/Model 43-68 Gas Flow Detector - 100 c=2 active area
Ludlum Model 2350 Data logger/Model 43-37 Gas Flow Floor Monitor - 425 cm2 active area

It is important to note that both systems are operated concurrently in ratemeter and integrating scaler
mode. The operation in ratemeter mode allows the surveyor to identify localized hot spots, while
integrated scaler counts are useful in identifying larger areas of contamination. When ratemeter
measurements exceed two standard deviations of the background or general survey area count rate,
surveyors note the elevated locations on field diagrams. Integrated one-minute counts over each I meter
square grid block are also recorded.

WESTON termination survey procedures using both methods are described In detail in standard operating
procedure (SOP) 16.0 contained within Attachment I to this document. Since minimum detectable
activities (MDAs) may be calcatmed using both methods, the thorough survey procedure provides
additional "insurance" that termination and unrestricted sumface contamination criteria have been
achieved. The calculation of ratemeter and integrated count MDAs for the large-area gas proportional
counter (Ludlum Model 43-37) is discussed in following sections of this document.

WESTON acknowledges that the application of large-area detectors in termination surveys is a topic of
current technical discussion. To provide additional information oe the termiation survey
implementation. WESTON has performed follow-on surveys utilizing 100 cml detection systems on I
meter by I meter grid blocks originally surveyed with the large-area detectors. The purpose of performing
these follow-on surveys was to ensure that compliance with surface contamination criteria was obtained
with the large area gas-flow systems. WESTON believes that this technical approach in association with
discussions contained in the following responses will provide a sound approach for future remediation
activities.

1.1 Grss Alpha Analytical Screening Technique

Conmnt

Describe the analytical methodology for the Building Interiors Project. Describe how the coreation was
derived between laboratory alpha spectrometry data and gross alpha protocol. Include discussion
regarding quality asurace (QA) protocol.

I
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WESTON has implemented a Project Plan (PP) directing all activities associated with the Building
Inteims Remedi"o ProjeaTbis PP contains a ditnct'Quality Assurance Plan (QAP) and SOPs
which are implemented to ensure the quality of site operaios data collection and reporting. "he SOPs
directly addressing the preparation, counting, and total uranium correlation of concrete and soil samples
are presented in Attachment I and include:

SOP 13.0 - Preparation and Analysis of Concrete Core and Soil Samples with Ludlum Model 2000
Scaler/Model 43-10 Alpha Tray Counter

SOP 26.0 - Operation of Bico Chipmunk Crusher

It is important to note that the Building Interiors Project did not have previous concrete and soil sample
analyses for total and isotopic uranium from which to develop a gross alpha counting correation. At the
onset of the Building Interiors Pilo Project (28 June 1995) several concrete samples were collected from
undisturbed background locations in Building 10, processed and analyzed to determine a mean
background gross alpha count rate. Based on this exercise it was determined to use the background mean
count rate plus two standard deviations as a preliminary cleanup criteria, until such time that analytical
data could be received and/or a counting correlation developed. The mean background count rate was
measured to be 3.5 counts per minute (cpm) and a standard deviation of 0.45 cpm, with a subsequent
decision criteria of 4.4 cpm. It was acknowledged that this criteria was likely to be conservative given the
alpha contribution from thorium decay series radionuclides contained naturally In concrte.

The Building Interios Pilot Project characterization proceeded according to the Sampling and Analysis
Plan (SAP) as transmitted to the NRC by WESTON in July 1995. Selected concret and ol1 samples
were packaed and transferred utilizing Chain of Custody seals and forms to TMA Eberline ii Oak Ridge,
Tennessee for laboratory analyses. Over the duration of the Pilot Project (28 June - 15 August)
approximately 33 concrete and soil samples were submitted for total uranium analysis using ASTM
Method D5174. Of the 33 samples, 20 were analyzed for i.oLopic urpnium using Method EML U-02
Modified. All analytical samples were assigned an identification number referencing site grid, date of
collection, matrix, depth, and systematic versus biased location.

Analytical results received to date are included in a summary table within Attachment 2 to this document.
WESTON has attempted to derive a linear regression between net alpha count rate measured in the field
laboratory and total sample uranium activity as derived from isotopic analyses. An adequate correlation is
defined as having a correlation coefficient (CC) of greater than 0.8, while an excellent orrelation is
defined as having a CC of greater than 0.9. To date, no sets of data have demonstrated an adequate
correlation coefficient Isotopic sample data have been sorted into seven characteristic groups in an
attempt to derive a correlation, including, all samples, Caged Area, Screen Print Room, enriched uranium
samples, natural and depleted uranium ýamples, biased concrete sample locations, and biased soil sample
locations. Correlation outputs are illustrated in AUachment 3.

As additional isotopic uranium dat are gathered during the Building Interiors Remediation Project.
WESTON will update the correlation databases and attempt to derive adequate correlations with current
information. The failure to derive an adequate correlation has resulted in the need to terminate grid cells
based on rapid turnaround total uranium and isotopic uranium analyses. 1T1e sampling network for
remaining concrete stab and exposed soil grids will be as proposed in the SAP, with the addition that the
four primary sample locations (or fewer for partial blocks) will be submitted individually for total uranium
analyses, with a composite of these samples submitted for isotopic uranium by alpha spectroscopy.
Supplemental samples as described in the SAP and NUREG/CR-5849 methodology will be collected and
held in archive pending analytical data receipt. Upon receipt of analytical data indicating average total
uranium concentrations below 30 pCi/g the grid bl, i will be considered terminated.
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L3.1 CAMVnlk hder dput 0 PM~fl@&uu'

How do we c• rav ouetpu i dpmg/ IOcm' (are-area decseo)?

TIe Ladlia Mode 2350 (wit Adgum Model 43-37 floo monito ) may be pvrAmmd with tmautip
ciilwadoin or mo'Jcu facoia go modify tbe racmcr ouput sx n disgitay ate fmetzr fa=e. The
calhvatiom fatcr ca be developed based an the following Adsoprlt

SF= (I}/A)IE = (1004-42)•012 1.2 Equation (1)

CF calibation, factor in dpmquuu per 100 cut'
A = the active prbe am in Co = 425
E -t wd rcwwd detector dwcncy (Siven ovctm, n ) in cpanldpa

Now.: Modifie. CF whn nuwving E is calclaed at 0.21.

After FUgrunmIns Of dthe CF, the mew output Ihs be camcld go mad in dm/loo cm2 (inusivre or
bacigromd). The ef kiciecy, E, may be mcwvcd from eqsiwu I to allow the aemeer go rwad in cpm.
Whn uing &e dcictim sysim with tf modified CF, Me surveyor may redily comupa the ra nM
to fte "didhd cam roe" (set arpoe to commien 23.2) associaed with th maaimum aufraw
cmsmums oterias of 15,000dpm/100 cm'.

L3. Tenu ks. m Survc wft a hawrgewem duledm

How do we pcrform a tauluak urvey wah a large-ada e wd ftdeum comutpliance with

surfac activty aisaia?

A vali coamwc is s o t urspow to a pomt source mg hm he coisndm ov The r volume of the
~rpuiomldetecoor, diusrn mtaude nmpr wtxM he rendered mcons-smn At die tate of fMl voltag

plateau calibradon to natural wia, WESTON deermie respnse at dree cvedy spaced locatins
ove the probx face (swe Anaclune 4). TIis rspone lusing asart uuform effciency ove th dector
volume.

A smondary concern is that a poiwt sowice will suffer an amot of cam rate "dtio" when divided
srface area of the probe (if it Is gpramer td=s 100 an) as applied in a CF (am response to Commnat
2.3.1). This leads to the quesion of what is the minimum pont sorue activity that can be disccered on
the e lem nen of the dclection system, and is it less dtsn die maximum surface cnmatn
aieria of 15,000 dpw/i0O cm'.

This problem is addressed ttooSh scalinS thed t$et suface cor intiauon aima (15,000 dpm/iO0 cm')
from the alvageea detector active surfac rea to a 100cm' baus. Scaling rmamus in a gros acuntrate
value tdnt, upon applicaion efficiency and backpond facto, mint be gaistily and audibly
disbcenfbl who i m Wpde o t bcgromd coun rae ovt a de care deem. Thi relaatlonp Is
demomsuate ms

fX + j4 < 15,OOdpm/lOOcm2 Equation (2)
E * (lOQ(A)
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wtge:r

X = die minisma coumn rme in cpm that mug be observed on fte vatemetr to ensure compliance wit die
mnaimnm. surface offlaminati- criteria of 15,000 dpm/100 cm2

Bi = the hackpouwu cor rate over he entire detector volue - 250 cpm

E = deector effdciency in cpuldpm = 0.2 cpq/dpm as modified for 2% enrichmnem (see teqamne so
oment 233)

A -active pbe area in cm2 =425 cm2

Inpu ot the afpwuendoed puanmems yields a mininmm n rate (X) of 706 cpu. It s obvio m firan
the afor eentioned inequality, that as the suface area of a detecto increae, the dilution i incs-reued. At
such point whbe the minimm conot rat is i[disinguishable (rom deteCg r lbckgromd (Over fte nd F
volowu) ihe detecticm system is, nindequate to deznonsraae ctunpliuao with the maximum, surfce
r c--lnatuion release criteria. Typical dctom backgrounds for ft etire vome rmngcs from 25300
cpm. subsquwdy e target radom with the 43-37 sysem is audibly discernible.

L3.3 Dertvailm of beta eqivalncy faar

How do w derive tie beta equivalency factor for ow paricular range of cwidwcen data?

As of 24 August. WESTON has received alh spectrometry data an 17 out of 20 sampls subsnmed.
Based on t ie rpred iotopic concenraw sm, enrictmets for eamb sple were danvd and amaged
over the cnire projet (sxwn in Attachment 2). The average enrichmaen wee calulwd as follows
urauium.238 - (97.97 w%); uranmium-235 - (2.01 w%); urmium-234 - (0.014 w%). Avenrge erichments
wer entered into a eamdshet (shown as Table 3-I) to calculate te to alpahbeta emission radio for
natural urauum, enricbed -ra•umn at 2 w% uraium-235, and eriched uraimn at 5 w% uzmium-235.

Table 3.1 Relative Beta Emission Rate at Varying Uranium Eichhlaus

AlPha AcUltl FDUcIoE

0.501
0.022

0A477

1.00
0.976

Alpha ActiuI Fraciox

0.698

Wuid BaWA4&a
Ra-M

0.022

0.477
0.477

0.976

W hd BekWAlgka
Rag

A



0.267

1.00
0.570

Alpha Actiy Fracti

0.878
0.030

0.091

1.00
0.212

0.035

0.267
0.267

0.570

Wulgkd B.*ilAipka
Radw

0.030

0.091
0.091

0.212

Natural uranium was selected as the "emission reference point" since WESTON pooporional counters
have been calibrated to plated natural uranium sources. The relative alpha and beta emission ratios for
each enrichment as calculated using Table 3-1 methods am as shown in Table 3-2 below:

Table 3.2 Rela i ssion and Effidency Factors

Rclad. Aa FhuEay
1.0
1.0
1.0

The primary instrument utilized in termination surface contamination surveys of concrete slabs and walls
was a Ludlum Model 43-68 gas flow proportional counter coupled to a Ludhum Model 2350 Data Logger.
The system provides a 100 cn' active probe area and is subject to a voltage plateau performed with a
plated natual uranium source (voltage plateau included as Attachment 4).

As shown in Table 3-1 and 3-Z it is apparent that alpha and beta particles are emitted in approximately a
1:! ratio from a natural uranium source. As the enrichment increases, the urnium-238 (and its daughter
beta particles emitted by protactinium 234m' and thorium 234) are displaced by the pure alpha emitter,
uranium-234. The overall dfect is a lowering of the relative beta emission as the emidmenti
Since the detectors were originally calibrated at relative ben emission of approximately 1, it is necessary
to apply an efficiency correction factor (CF) to the detection efficiency as determined from the natural

I metastable radionuclides
5



uranium soure. For instance, a gas mow poportional detector with an efrficicy of 40% to natural
muaniun beta emissions must be multiplied by a CF of .570 if it is known that an area contained uaniunm
at approximately 2% enrichment. The reulting decreased efficiency of 23% may result in a higher surt ,y
system MDA, and is consderod in calculatios of tde following repme to comem et.3A.

In dte beta voltage plateau region, the system is capable of detecting both alpha and beta radiations. As
surf•cs become Iregular or coated with dusts, oils or other debris. the alpha tespouse becomesm
eratic and difficult to quantify. Although alpha particles am likely to contribute to the overall detection
system response, no credit will be taken in the final quantifiation of surface on resulting in a
degree of conservatism in the termination surveys.

L3A MDA of ea& countn ystet

What ame the MDA's of each counting system utilized to perform termination surveys?

Reapoine

The following M4DA determination are based on direct application of algorithms pteensed in
NUREG/CR-5849. Variations from ther: algorithms are identified and supported with technical
disussion appropriate to the detector appliation.

LudiLm Model 2350 Data Logger/Model 43-68 Gas Flow Detector - 100 cm active area

The MDA of the 43-68 system when used in integrating sca.kr mode is given by the equation

MDA = 2.71 + 4.65 * (B. *t) Equation (3)
t'E* A/100

wbew.

MDA = minimum detectable activity in dpirl00 cm2

Bi = background count rae in cpm = 250 cpm

t = integrated count time in minutes = I min

E detector efficiency in cpmu/dpm = 0.2 cpn/dpm as modified for 2% enrichment

A active probe areain cm2 = 100cm'

Since the integrated measurement is being performed over a 1 square meter grid block, the integrated
count time must be optimized to "project" the MDA as if the integrated count was a series of stadonary
measurements performed over the entire grid block. Solution of equation 3 for time given an input MDA
of 5000 dpm/100 ca 2 yields a minimum count time of 0.01 minute assuming that the detector is held in a
stationary position. Given that there are 100 elements of 100 cm2 within a I meter square grid block. it
follows that the minimum count time required to meet the MDA within one edement must be multiplied by
100 if the detector surface area is 100 cm 2. Application of this multiple to the minimum count time for an
element yields an integrated count time of I minute given the input parameters described above and a
target MDA of 5000 dpm/100 cm2 (total surface contamination release criteria). It should be noted that
the input efficiency, E has been modified by the "beta sensitivity factor" to reflect the measurement of

uraium at an e'richment of approximately 2 w%.The MDA of the 43a68 systm when used in scamnng
rasemeter mode is given by the equation:

MDA= 2_& Equation (4)
E* A/100
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MDA = minimum detectable activity in dpm/100 cm 2

Bi = background c',--.,t rate in cpm = 250 cpm

E = detector effcieut,, in cpm/dpm = 0.2 cpmndpm as modified for 2% enA.hment

A = active probe area in cm, = 100 cm2

The facwor of 2 is estimased as the audible response factor given an approximate of 2 an
per second.. Application of these input parameters yields an MDA of approximatly 2500 dpmnlOO cme
for raemet measumremonts. It should be noted that the input efficiency, E has been modified by the "beta
sensitivity factor" to n•lca t" measurement of uranium at an enricbment of approximmly 2 w%. When
operastd in scanning riode, this detection system is adequate to demonstrate compliance with the OWt
surface contamnatior, release criteria of 5000 dpm/l00 cm 2 and maximum surface contmination release
crileriaof 500O dp i1(Ocm2 .

Ladlum Model 2350 Data Logger/Model 43-37 Gas Flow Floor Monitor - 425 cm 2 active area

The MDA of the 43-37 system when used in integrating scaler mode is given by the equation:

MDA = 2.71 + 4.65 * (BO t)°' Equation (5)
i* E* A/100

where:

MDA = minimum detectable activity in dpm/l00 cm 2

B5 = background count rate in cpm = 300 cpw

I = integrated count time in minutes = ain

E = detector efficiency in cpm/dpm = 0.2 cpm/dpm as modified for 2% enrichment

A = active probe area in cm2 = 425 cm2

Since the integrated measurement is being performed over a I square meter grid block, the integrated
count time must be optimized to "project" the MDA as if the integrated count was a series of stationary
measurements performed over the ,'ntire grid block. Solution of equation 5 for time given an input MDA
of 5000 dpm/100 cm2 yields a ninimum count time of 0.01 minute assuming thd the detector is held in a
stationary position. Given that there are 23.5 elements of 425 cm2 within a I meter square grid block, it
is evideat that the minimum count time required to meet the MDA within one element must be muliplied
by 23.5 if the detector surface area is 425 cm2. Application of this multiple to the minimum count time
for an element (0.00035 minute) yields an integrated count time of 0.0823 minute given the input
parameters described above and a target MDA of 5000 dpmilOO cm2 (total surface contamination release
criteria). It should be noted that the input efficiency, E has been modified by the "beta sensitivity factor"
to reflect the measurement of uranium at an enrichment of approximately 2 w%.

7



[A Cbarlftcadom of reqpome to question #4 of NRC April 13 letter

CAoMMmmt

Regarng NRC's issue with 71's statement in the June 6 response that the boa equivalen•cy fvaor is
moot as it pertains to final telainabon surveys.

IIIs comment was made under the premise that termination surveys would be based on total alpha
measurements. Since current uranium enrichments (on average) allow the implementation of total beta

rnts, TI rmuacts the comment and provides appropriate beta equivalency factor discussion in
previous comment response. As uranium enrichments exceed 5%, a significantdy lower beta emission
intensity may warrant the reevaluation of total alpha conutamination termination surveys.
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STANDARD OPERATING PROCEDURE 13.0
GROSS ALPHA COUNTING OF CONCRETE AND SOIL WITH

LARGE AREA ALPHA DETECTOR (LUDLUM MODEL 43-1)

g
TEXAS INSTRUMENTS ATTLEBORO FACILITY

1.0 PURPOSE

To describe the rapid field counting method to count concrete and soil samples from archives,
decontamination and decommissioning (D&D) areas within Buildings 4, 5, and 10, and exterior
remedlation sites at the Texas Instruments Incorporated Attleboro Facility. Gross alpha activity
analyses will be performed using the Ludlum Model 43-1 large area alpha detector and Ludlum
Model 2000 scaler (or equivalent).

2.0 DISCUSSION

Prompt field assays for total uranium concentration in soil samples will be performed on-site
using a gross alpha counting technique. The sample is ground, sieved, and placed in an open-
face 3-Inch diameter petri dish. To maintain a fixed, repeatable counting geometry, the petri
dish Is counted in an aluminum well jig. The sample is counted using a Ludlum Model 43-1
alpha scintillator and a Ludlum Model 2000 scaler for equivalent). Count times will be specified
by the Site Health Physicist, based on counting statistics and associated parameters.

Alpha counts registered by the counting system are the result of alpha particle emissions within
the top few microns across the area of the sample. The overall thickness or we .;ht of the
sample does not impact the senmple count rate above 10. Thorough sample grinding,
homogenization, and sieving ensures that even the small mass in this thin top layer yields a
count rate representative of the entire sample.

Resulting gross alpha count rates of concrete and soil samples will be compared with total
uranium concentration analyses as determined by a commercial laboratory. Both data sets will
be used to develop a correlation between gross alpha count rates and total uranium
concentration. This will allow soil samples to be field assayed for their total uranium
concentration.

2.1 Associated Procedures

SOP 10.0 Function Check of Portable and Stationary Radiation Detection
Instrumentation

SOP 26.0 Use of Bico Chipmunk Crusher

3.0 PROCEDUREI

3,1 Concrete Sample Preparation

A. Obtain all concrete samples after crushing per SOP 26.0.

B. Place each sample bag in plastic-lined work tray.

TISOP 13.0 August 2. 199S 1



C. Tare petri dish to be used for sifted sample.

D. Using plastic spoon, sift concrete through strainer Into 3-inch diameter plastic
petri dish. The strainer allows sieving to approximately 0.625 inch.

E. Return larger pieces to sample bag.

F. Using small spatula or similar object, smooth and pack sample into Petri dish.
Add additional sifted material to result in a fiat surface flush with the edge of

the petri dish.

a. Weigh filled petri dish and record mass on Appendix 4. 1.

H. Label petri dish lid with sample ID#, date weighed, and mass.

I. Decontaminate processing materials prior to reuse.

3.2 Counting System Preparation

A. Verify that the daily function check has been completed pci SOP 10.0.

B. Place a petri dish lbottom) in the counting Jig and verify that the top edge of the
dish Is just even with the detector ledge of the Jig. If not, adjust the height of
the petri dish by changing the number of spacers (washers) under it.

3.3 Counting

A. Place a petri dish containing a soil sample in the counting jig.

B. Place the Ludlum 43- 1 detector into the counting jig.

C. Set the count time to 10 minutes, or other time as specified by the Site Health

Physicist ISHPI.

D. Verify that the scaler WINDOW is *out" If the scaler Is so equipped.

E. Start the count by pressing the COUNT button.

F. Enter the count date, operator's initials, and background counts on the FIELD

SOIL SCREENING DATA FORM.

G. When the count is complete, enter the gross alpha counts on the FIELD SOIL
SCREENING DATA FORM.

H. I Calculate the soil concentration of uranium by using the linear regression

equation, and enter the result on the FIELD SOIL SCREENING DATA FORM.

i

4 0 APPENDICES

4.1 Gross Alpha Sample Analysis

TISOP 13.0 August 2. 1OS2 2



APPENDIX 4.1

GROSS ALPHA SAMPLE ANALYSIS FORM
We: Ue only ne form per ty

COUN-ER INFORMATION
Model No. elector Model No.

r-,tNO. al No.
faengy(c dp ) ,_ _ _

DAILY BACKGROUND COUNT INFORMATION
ount Time•(min.):
ross Count:

wout Rate (cvmn):__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
SAMPLE INFORMATION

cormraton 1
Sample Count Gross Net Counts Concentration

Sample IO Mass (a) rime (min) Counts (cm) (PC/ Initial

_ _ _ _ _ _ _ _ _ _ _ By: at_ _ _ _-_-_________ ~ t _______ 4 _______ ____________ _______

_ _ _ _ _ _ _ _ __ _ _ _ [ _ _ I _ _ _ _ I _ _ __ __

__ __ __ _ '_ _ _
Reviewed By: kalte:
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STANDARD OPERATING PROCEDURE 26.0
USE OF THE hICO CHIPMUNK CRUSHER

TEXAS INSTRUMENTS ATTLEBORO FACILITY

1.0 PURPOSE

This procedure provides the necessary guidance to safely operate the Bico Chipmunk Crusher
so that concrete samples may be processed for counting. This procedure describes sample
processing during Interior building decontamination and decommissioning ID&D) activities at
the Texas Instruments Incorporated ITI) Attleboro Facility.

2.0 DISCUSSION

The Chipmunk crusher is an electrically driven device designed to break up small pieces of
concrete Into various sizes. The concrete crusher Is to be used only to process concrete
samples taken from cores and waste slabs from decontamination activities.

2.1 Related Proceduves

11.0 Removable Alpha Contamination Measurements

3.0 PROCEDURE

3.1 Non-contaminated or Background Sar',lee

Background samples or concrete cores collected from work areas that have been frisked
and determined to have contamination levels less than the minimum detectable activity
IMOAI of the monitoring equipment.

A. Plug In the concrete crusher to the 220 volt single phase cord running from the
bottom of the command trailer.

B. It may be necessary to turn off the air conditioners in the trailer to prevent
tripping the fuse at the fuse box. If the crusher doen not operate it is possible
the fuss needs to be reset.

C. AN personnel operating the crwsher are required to wear safety glasses.

D. Check to ensure that the crushing plates are not touching before switching the
machine on. The adjustment knob for the crusher plates is located on the right

I front aide of the crusher.

E. The machine Is activated by flipping the switch on the control box located at
the end of a 6 ft. blue cord running from the rear of the crusher. Turn the
crusher on for one minute to ensure proper operation.

F. Once the crusher has been tested, place the sample between the crusher plates
and move away as far as the switch cord will allow. Activate the switch and
allow approximately 30-60 seconds for the machine to crush the core.

TISOP 26.0 June 30. 1i9s5 I



G. Switch off the crusher and allow the plates to stop completely before
approaching the machine.

H. Check the crusher plates to ensure that the entire sample has been processed.
If the sample has been processed completely remove the tray from below the
crusher plates. If the sample has not been completely processed, repeat
beginning at step E.

I. Remove the sample by pouring the soil back into the original sample bag.

J. After each use, decontaminate the crush plates by dry wiping the surfaces.
The crush plates should be wiped with a cotton pom-porn to avoid accidental
crushing of fingers. Residual debris may be cleaned with a deionized water
rinse. All rinse water must be containerized.

K. Record sample ID number on Appendix 5.1 Sample Crushing Form. Complete
other entries.

L. Collect a removable alpha contamination smear for every I 0th sample crushed.
The smear should be collected and analyzed per SOP 11 .0. Should removable
alpha contamination be detected, contact the Site Health Physicist ISHP).

3.2 Contaminated Samples

Any sample exhibiting a gross counting response of greater than 2x background as
measured with a pancake GM detector will be marked as *contaminated material.
Crushing nrocedure stops A-K as defined In Section 3.1 are applicable, with the
exception that the top of the crusher must be covered with plastic shoeting to limit
potential airborne dispersion of contaminants. Additional procedural steps are as
follows.

A. Collect a removable alpha contamination smear for every sample crushed. The
smear should be collectea. and analyzed per SOP 11.0, prior to crushing
additional samples.

B. Ensore that plastic sheeting is not contaminated. Perform smears and surface
contamination measurements where necessary.

4.0 POST OPERATION

At the end of the day after the crusher has been decontaminated, unplug the machine and
cover with the tarp provided. Store the plug end of the cord under the trailer to prevent
Infiltration Wf moisture.

6.0 APPENDICES

5.1 Sample Crushing Log
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Appendix 5.1

Sample Crushing Form
I

# of Hot Swipe Swipe
Samples Sample Sample Taken Count
Crushed Date Sample # Depth (YorN) (YorN) (cp Initials

I

2

3
4

6
7

8
9
10 Y

12

13

14

15

16
17
18
19

20 Y

21

22

23

24

25
26

27

28
29

30 Y

Reviewed by.- ,Date:
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ATTrACMMENT 2
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ATTACHMENT 3

Alpha Soil Screening Correlation Analysis

ALL DATA

Abbrev. Gross A" Total Activity
Sample 0 Code (cpm) (pCI/9)

TI-001 SC 3.4 2.8
11-001 SC 3.4 2.79
TI-004 BS 4.2 34.5
T1-005 BS 5.2 291.5
TI-009 SC 4.3 1.52
TI-010 BS 4.3 55.1
T1-012 BS 12 155.3
TI-014 SC 9.8 352.3
11-015 BS 15.6 12P 6
TI-016 BS 11.2 139.9
TI-01 7 BKG 3.4 3.48
TI-018 BSS 8.4 4.94
TI-019 BSS 8.1 71.8
TI-020 BSS 3.8 9.75
TI-021 SS 5.7 5.6
TI-022 BSS 8.6 2.88
TI-024 BSS 5.9 11.59
TI-002 SC 4.8
TI-003 SC .4
TI-006 SC 6.1
TI-007 SC 4 "Y
TI-008 BS 4.7
TI-O1l BS 5.1
TI-013 BS 6.8 1

Regression Output:
Constant 5.7
Std Err of Y Est 3,3086843
R Squared 0.2093082
No. of Observations 17
Degrees of Freedom I

X Coefficent(s) 0.01538695
Std Err of Coef. 0.007721781
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ATTACHMENT 3

CONCRETE

-Abbnrov. Gross' Alpha Total Ac"fvt
Sample 8 Code (cpm) (pCli9)

11-001 Sc 3.4 2.8
TI-017 BKG 3.4 3.48
11-004 BS 4.2 34.5
TI-009 SC 4.3 1.52
11-010 BS 4.3 55.1
11-005 BS 5.2 29- 5
TI-014 SC 9.8 35k.3
TI-016 BS 11.2 139.9
1T-012 BS 12 155.3
11-015 BS 15.6 129.6

SOIL

Abb-v. Gross Alpha Total AcItivity
Sample 0 Code (cpm) (pClig)

TI-020 BSS 3.8 9.75
TI-021 SS 5.7 5.6
1T-024 BSS 5.9 11.59
11-019 BSS 8.1 71.8
TI-018 BSS 8.4 4.94
TI-022 BSS 8.6 2.88

Regression Output:
Constant 21.237674
Std Err of Y Est 116.37784
R Squared 0.214093
No. of Observations 10
Degrees of Freedom 8

X Coefficient(s) 12.99214247
Std Err of Coef 8.800758378

Regression Output:
Constant -6.296569
Std Err of Y Est 28.815214
R Squared 0.0660587
No. of Observations 6
Degrees of Freedom 4

X Coefficient(s) 3.563936199
Std Err of Coef. 6.700306596
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ATTACHMENT 3

CAGED AREA

Abbrev. Gross Alpha Total Aciiity
Sample # (;ode (cpm) (pC9g)

Ti001 1C 3.4 2.8
TI-004 as 4.2 34.5
TI-09 SC 4.3 1.52
T1-005 BS 5.2 291.5
TI-024 BSS 5.9 11.59
TI-012 BSS 8.6 2.88
11-016 BS 11.2 139.9
TI-012 S1 127 15.3

SCREEN PRINT

•Abbrev. Gross Alpha Total Acittvly
Sample 0 Code (cpm) (pCUo)

TI-010 BS 4.3 55.1

1"1-015 Bs 15.6 129.6
TI-o18 BSS 8.4 4.94i
TI-019 BSS 8.1! 71.8
T"1-020 ass 3.8 9.75

Ti-021 SS 5.7 5.6

Regression Output:
FConstant 7.8906211
Std Err of Y Est 108.17608
R Squared 0.1090587
No. of Observations 8
Degrees of Freedom 6

X Coefficient(s) 10.52673414
iStd Err of Coef. 12.28322293

Regression Output:
Constant -21.81789
Std Err of Y Est 35.241674
R Squared 0.5983733
No. of Observations 6
Degrees of Freedom 4

X Coefficient(s) 8.882294942
Std Err of Coef. 3.63848331
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ATTACHMENT 3

ENRICHED URANIUM

Abbrov. Gros Alpha Total Acitlvity
Sample 0 Code (cpm) (pCUO)

1T-004 BS 4.2 34.5
11-010 Is 4.3 55.1
11-021 SS 5.7 5.6
11-018 BSS 8.4 4.94
11-022 BSS 8.6 2.88
11-016 BS 11.2 139.9
TI-012 BS 12 155.3

NATURAL/DEPLETED URANIUM

Abbwv. Gross Alpha Tota- Aclfvity
Sample 8 Code (cpm) (pCUg)

TI-001 SC 3.4 2.8
TI-017 BKG 3.4 3.48
TI-020 BSS 3.8 9.75
TI-009 SC 4.3 1.52
11-005 BS 5.2 291.5
11-024 BSS 5.9 11.59
TI-019 BSS 8.1 71.81
11-014 SC 9.8 352.3
11-015 BS 15.6 129.6

Regression Output:
Constant -49.09927
Std Err of Y Est 53.293262
R Squared 0.439283
No. of Observations 7
Degrees of Freedom 5

X Coefficient(s) 13.63814187
Std Err of Coef. 6.890803155

Regression Output:
Constant -1.068932
Std Err of Y Est 129.70079
R Squared 0.1953774
No. of Observations 9
Degrees of Freedom 7

X Coefficient(s) 14.85647718
Std Err of Coef. 11.3953001I
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ATTACHMENT 3

CODE BS

Abbrov. -"Gross Alpha Total Ac"

Sample # Code (cpm) (pCUg)
T1-004 BS 4.2 34.5rI-010 BS '4.3 55.1

11-005 BS 5.2 291.5
TI-016 BS 11.2 139.9
T)-012 BS 12 155.3
11-015 BS 15.6 129.6

CODE BSS

"Abbrev. Gross Alpha Total Ac
Sample a Code (cpm) (pCU/)

TI-020 BSS 3.8 9.75
1I-024 BSS 5.9 11.59
TI-019 BSS 8.1 71.8
TI-018 BSS 8.4 4.94
1"1-022 BSS 8.6 2.88

Regromlon Output:
Constant 111.93454
Std Err of Y Est 100.84155
R Squared 0.0184102
No. of Observations 6
Degrees of Freedom 4

X Coefficient(s) ; 557957031
Std Err of Coef. 9.338981957

Regression Output:
Constant -0.31406
Std Err of Y Est 32.810986
R Squared 0.0441176
No. of Observations 5
Degrees of Freedom 3

X Coefficient(s) 2.946273003
Std Err of Coef. 7.917878536
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CERTIFICATE OF CALIBRATION

6501 A MAERCAS PARKWAY. N E
SUATE O00
ALBUOIJKEUE. NM 6I7110-16 1

lWS-i-W0S. FAX: S05.M4,S53

BENCI TEST DATA FOR DETIEOR Y3 jt .. ? 6 l, S/N O)

CUSTOMER: Work Order No.

Co -e ,'),o4i4 .v6-. ' i. c 1? SIN • k 6 (// Distamm-S3ow to Ddti¶c ..

Count Tim ICunte.r Coumade, S.( Cmnater Input Seasitivty

Coamm,. Sue(,'u ,'r .44F.-,u (OZ/ Qf ,4T SOtwlfj C'njo) 7r", P

I1sk u sEW.. 91WSamsm 110 so
Voltall (V). Coal". 1mbps (P) Iso~okw 'n stfope fir, T 11

;CT. __ __t_,_,_ Cos,

peCXi 166 613 __ __ __ _ __ __ _

Z:; F3_ C,, 7,

, 03 1 9Io ,/_ 1•_. ... .. __.
i. -l I rt',, - -3co I. tfo'i , 0/9 (¢,

,- 23 /!z ?13

P7 2. A~o16? ___ ___ ____ _ _ ____ ___

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ .... __ _ _ _7

Detector Operatin8 Vollap / I? 5- tV Detector Efficiency 3o P / for ., AJ,'J"

Date_?/?1/A3'D~ewb Test Peafomed by cmckA f:$' intr
(Prdt)

Calibration Du. 3.LlL1/,/ Quality Control R.,,..'/) -



Sheet2

Ludlum Model 43-68 with Ludlum Datalogger 2350

U-Nat Source 95U @2120 DPM

V g Bkg _ Counts Voltage Not Counts
top mid bottom - Ito mid bottom

1500 2 s1500
1550 7 1. 1_i 0._
1600 21 1600
185050 1850o
1700 93 _ 500 170 407
1750 168 613 730 651 1750 445 562 483
1800 273 792 917 823 1800 519 644 550
1825 270 881 1012 870 1825 611 742 O00
1850 301 917 1014 933 1850 616 713 632
1875 290 1209 1253 1103 1875 919 -- 963 813
1900 380 1875 1973 1616 1900 1315 1613 1458
1925 418 2420 1925 2002
1950 420 3335 1950 2915
2000 1049 4303 2000 3254
2050 2025 7892 2050 5867

Efflcicy - 0.307075
At 1825 Volts
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Sheet2 Chadt 3

Ptatu for 434I wIth 2120 DPM Source

3M

SNi Casum mid

#ML 4UrtIhI1000

0
I50O ISso law Io 1700 1750 IBM 1 165 1675 1M00 112 1950 2 2000

Wbf

Poe 1



CERTIFICATE OF CALIBRATION

6501 AMMRICAS PARKWAY. N E.
SUITE 600
ALBUGUERLUE. NM $?110-1517

, 5 Io~la~sO, ~FAx: w~iIs8,Ikaa

PA.
BENCHI3WTDATAFORDBTECTOiR L_','-$-r•/ '3- 31 SI/ I L- 'Y •6

CUSTOMER: Work Order Me.

C .. LI#)LUD VV" 
e~c. //vC. -

Cotmae 01,+0f L06o6.Q, Lfl 3 S/N 016 DPtbUm-&mma te Deoteor %/I-

Coust Tim I MIA f•l/jA - CouMt Mod. SC L- ComtMW Input SW•.tivIty

CoMMate19 500('QcLý uV ldr C&J -111 DP~fl /"¶7jLX 31--s'1

Illib " eiI:a•u6 Sowlaugmu Som-- Source
Voltage Count lIMS&fsy. rCo lo oI m Ce Isteop leobo.p r

MIASMAw Actiba Actii; - Aaliviep____

_ _,,_ GCo-m Ca.sm; Graft Counts.

i 550 __ _ _ __ _ _ __0_1_Z ___0

'f7c) 571 __ _ _ _ _

/6 ''- 5 ....

D tco prai'46lta 175° __ttrf_________/ /. fo ,-

_______~~~~~ P___ _ YB _ _ _ _ _ _

LlzfŽ ~~r go '0 C,______
__8_LA__ iII? Ji I 3 _ _ _ _ _ _ _ _

-I bro 57 66 /q

Deteclor Operating voltage 17 5 y Detector Efroidercy Z5. -1 Y for k-'

Date ?Z-a ; Beach Test Peuformed by( Ita"C.e r-Ax Signature *I,

Calibration Due / ba/'

(Pint)i

Quality Control Review ILrtf//~



Pat:eu for Ludlum 43-37 S/N: PR12494 _ _
Souc: U-Na 2120 DPU SVN: WSU470038654 . ...

__v ____ ____-ok Nof Courgv• ~ ~ w Mko lk ---- o~ e f Nekt . .

I5O0 4 . 2- 309 1500 268 305 .4
1550 5 307 282 1550 302 277 -5
1600 16 346 368 1600 330 374 -16
1650 59 470 451 1850 411 390 -59
1675 102 536 504 1675 434 402 -102
1700 14 s84 596 1700 438 450 -146
1725 206 681 650 1725 473 442 -208
1750 264 792 813 1750 520 549 -264
1775 385 940 956 1775 555 571 -385
1800 533 1117 1155 1800 584 622 -533
1825 685 1302 1411 1825 617 726 -85
1850 897 1728 1773 1850 831 676 -697
1875 1084 1842 1930 1875 758 848 -1084
1900 1119 1998 2041 1900 79 922 -11

Pagp
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EL EXTERIOR RflEMDIATM PROJECT RESPONSES

ILl Grm Alphs Analytical Screa ig Techdqaue

Drntte analu ytcl nela dakly br bob haleor i ao ta e ntrhr pmruij

The uexkxi prmject is utiig a variation of the alpba soad sae:ng pmool dhat ww utilized hulng the M fcliy
.wlan al fadiokWigW sunvey study do is inucled as Appemdix C of the Supplemal RadiologWs Suvey Plan
Dcexmbcr 1994. The aalytical• - utilizd for the curarn (1995) rcmediation decats alplm rmliatim by the
ame theory as the previous (1994) system, but is -set up in a diffcat geomney. Me previou detection system

ethodolog e ZS (Ag) i di a contactwih di soil in a pei dish. Te pwi ds is tahen plaed on wp of a
paom-ntirlicr tube in a light tight container and than couhied. The cuams systunam utiif s alpha
scintillaion dc (Ludlwn Model 43-1) doi cmtains a 83 cm! mylar wiWdw with an active area of 75 cm, a ZiS
(Ag) laye. a light pipe. and a panulfier tube housad in a light tig probe. A scimnaic of the probe is included as

Soil amnples are collected and rocssed according to SOP 29.0 (Attacmcent 2). Afte procsuin& the imnples am
placed in a sample holder directly uider the Liuin= 43-1 probe and couned for 10 mutes accrding to SOP 30.0
(Ataclmhnt 3).

Docirlbe bow the owrelmilon was delved between the Alpha Spec. nau the Guam Alpha CaumthilpReqmmm

The field gross al~pba coustig system was correlated to known matlytica mult fron an outside analytial laboratoy.
Twelve archive samples from the 1994 Supplcmnt Radiological Survey Study were spit antd sent to an outside
laboratory for isoopi umrum analysis. ibe sample isotqoc reslts were summod for tota manim acivity wbich
ranged fnn 3.01 pCi/g to 60.7 pClg. The spts from these sanmies were processed acwii g to SOP 29.0 and cowased
eight times according to SOP 30.0. The comaing realts are provided as Anatacnet 4. The average poss corna10
mimies were then conmlated with the offse analytal results through a mn regressin Tbe results of the linear
regression am ptovided as Atachment 5. TIh slope of riis cmnparisn provided a afibrakm tor for conversion of
coumts/lO rinufts to pgi/g.

Oucrnate mmpl prumpu on and ssmple 'g (Counig should Infucle QA protocos.)
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Sample prepaoa is desuibed in SOP 29.0 and sample counting is descibed in SOP 30.0. QA prtocols me incuded
in SOP 10.0 (actumnent 6) mad am also provided by Section 8.0. "Qulity Assm ce Program" of the Exesior
Regnediadon Ptject PLan (Audm~lnn 7).

IL Adlvkid to a re comupbnce In a--m oubide mzople collcedta lcatkle.

Cemmme

Ikw dma WESON amre dt alb or snrbm wkmil a grid ccl but mot one of the wn bd koalm d t e
ruIow arikVa?

WESTON is cuendy utilizing IAdinn 44-9 GM-pancake pobes to scan 100% of each grid area includh excavatiu
walls during nedim as discussed in SOP 35.0 (see Atachiment 8). Excavatd wails am suveyed utilizing Ludlum
44-40, shielded GM-pcake proes and with Ludlum 44-1, Beta Sciniulato P•bes to enurc tdat d e in gtomuay
and the influence of Compton scatered gamma-mays firm surrnding sodls we minnize, insm mnt have an
advalnage over ft Ludlum 44-9 for dclneztng fLe aomalies dt could be ierpue as s a edoils. In sanw
case when the tecician can not detennine if wai l ntmnatio is present. a based wall sample is colleced
pocssed, and analyzed using the gross alpha field sceening technique.

In orfr to estabeish background for field survey for r aivit dbW b rcding
mad samples wem collected in unaffected amas at the T1 site and in awnnunding couniuties Tbe bacground locadons
we documented and described in WESTON logbok #455. Results ae as follows;

flu mil Ludlam 44-9 GM- Ludlam 44-1 L.Eum43-1 Gra
Locat u # Pancake Been Scmd. Alpha Scid. Alpha Scrm.

(cp,) (cpM) Gra Alph (pCtu
(*) (cMAnO rn.)

1 65-70 56,61,54 72 12

2 60-70 68,60,77 60 7

3 70-90 50,62,52 52 2

4 40-60 60,68,58 41 <MDA

5 70-90 88,60.88 64 8

6 60-70 70,50,64 62 8

7 80-100 86,64,64 49 1

MDA = 16 pC~g

(h ) IA Ldlu
detector.

44-40 Shield GM-Pancake detector background is equal to the LudAun 44-9 GM-Pancake

When the HP technicians have detenrined by portable inunt surveys that 100% of the soil locations inside the grim
am ls di or equal to 2 ties badcgund, then preliminary veifcalio sampling is initated. Tibe prelkaimmy
sampling protocol calls for the technicians to collect 13 soil samples inside each surveyed grid cell. These samples we

2



pnxmcaad and counid utlizing the onski gr= alpha field scmening systen. Figure 4-5, pape 4.18 of NUREO CR.-5849
repueeas the sampling ufem inilzd for die pthminary grid concenuation chock (se AnaNmaCn 9).

If field gnus alpha sceening results kan the Preiinazy verificatio sampling avrage 30 pj(g or ls for fth wi l
thm verification sampinug for that Sri is umplcmen&Ad The verification samples wecollected in acowkncc with SOP
31.0 (Auwn mw 10) und a modfi patern of Figme 4-4. page 4.17 of NUREG CR-5849 (we Anachm Ii). The
verificatio patiou is sligty modified with the additioit o; one sample being collected at the polm of eac grid.
T"e five verificadon samples ae then comlpoted into one sample and sent to T'MAJbeine for isoaopic umiam
uaalysa& A split of dis composite sample is arbived for fum refeeanuc.
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LUDLUIR H0)3- 43-1 ALPHA SCITILLATOR

1. GENERAL:

The Molel 43-1 Alpha Scintillator is a large area Alpha detector
with a 75 cm active area. The large area detector is useful
for radiation surveys and wipe test analysis.

2. SMPCIflCATION:

WINDOW: 0.8 mg/cm2 metalized mylar

WINDOW AREA: 75 cm2 active area

EFFICIENCY: 60% of 2 pi emission for Pu-239

HIGa VOLTAGE: 500-1000 volts

SCINTILLATION MATERIAL: ZnS (Ag)

CONNECTOR: SERIES OC"; other connectors available upon request.

3. nAnlUIZl:

Malfunctions are normally due to either light leaks, a defective
photomultiplier tube, contamination or high voltage not set
properly. The malfunction caused by light holes gives an
increase in Background count up to complet... saturation, where the
instrument may indicate zero counts.

It is important to make sure that the voltage to the detector is
set properly by running a plateau and setting the operating point
in the first third of the plateau, above the knee of the curve.

To check for a light leak, cover the window with an opaque
materiai. If the instrument indicates a change in count after a
few minutes, the source of the light can sometimes be determined
by visual inspection of the window or by uncovering small areas
of the window and looking for a change in count.

The photomultiplier tube rarely fails, but a tube malfunction can
be isolated by insuring the instrument is not saturated due to
light leaks and does not indicate any counts in a known radiation
field.
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LUDLUN NOOK!. 43-1 ALPHA SCIUTILLATOR

4. REPAIR/REPA•ACMBNT OF XYLAR WIND(3: (Refer to drawing 2 x 172)

1. Remove the four screws from the front face of the detector.

2. Remove the front face from the body of the detector.

3. Carefully place the detector so as to not disturb the ZnS(Ag)
on the face of the light pipe.

4. Remove mylar windov from the detector face.

5. Check that o' ring on probe body is positioned properly.

6. Replace the mylar window so that phenolic ring is facing
inward and centered on the light pipe. (Refer to 2 x 172).

7. Replace the detector front face and secure with the four
screws. Check that the o&ring is properiy positioned before
tightening.

8. Wait approximately 20 minutes to check for detector response.
If the instrument indicates zero counts, refer to the above
steps on maintenance.

9. The detector should not be calibrated for at least 24 hours
after window replacement to allow for light decay from the
ZnS(Ag) scintillation properties.

5. REPLACKMEMT OF PEOTMOLTIPLIER TUBE: (Refer to drawing 2 x 1/2)

1. Unfasten end connector cap- 4 screws.

2. Slowly remove end connector cap and pull out as far as wires
will allow.

3. Remove ground and high voltage wires from end connector cap.

4. Remove foam sponge and plastic spacers.

5. To remove PMT- twist and firmly pull on tube socket.

6. Remove tube from tube socket.

7. Remove metallic shield.

8. Install new tube to tube socket.

9. Clean coupling grease from plexiglass light pipe.

10. Slide the metai shield over the tube and tape to tube socket,
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LUDLCS RKO~M 43-1 ALPHA SCINTILLATOR

11. Apply optical coupling grease (Dow Type 4) to the face of the
tube. Use only that amount which when pressed firmly against
the plexiglass will spread and cover the face of the tube.
(ApproximateLy 1/2 teaspoon).

12. Place the tube with socket into the probe body. Press unit
firmly against the plexiglass with a little back and forth
twisting movement. Do not pull out on the tube after pressing
tube to plexiglass. This will cause air bubbles to form
between the tube and plexiglass of the probe.

13. Instail the plastic spacers, foam, and reconnect the HV and
ground wires to the end cap.

14. Instail end cap to complete final assembly.

-4-
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STANDARD OPERATING PROCEDURE 29.0
PREPARATION OF SOIL SAMPLES FOR GROSS ALPHA COUNTING WITH

LARGE AREA ALPHA DETECTOR (LUDLUM MODEL 43-1)

TEXAS INSTRUMENTS ATTLEBORO FACILITY

1.0 PURPOSE

To specify the steps required to prepare soil samples from sample
archives, decontamination and decommissioning (D&D) areas within
Buildings 4, 5, and 10, and the exterior remediation activities at the
Texas Instruments (TI) Attleboro Facility for gross alpha activity analysis
using the Ludlum Model 43-1 large area alpha detector and Ludlum
Model 2000 scaler (or equivalent).

2.0 DISCUSSION

Prompt field assays for total uranium concentration in soil samples will
be performed using a gross alpha counting technique in an on-site field
trailer. The sample is ground, sieved, and placed in an open-face 3-inch
diameter petri dish. To maintain a fixed, repeatable counting geometry,
the petri dish is counted in an aluminum counting jig. The sample is
counted using a Ludlum Model 43-1 alpha scintillator and a Ludlum
Model 2000 scaler (or equivalent). Count times will be specified by the
Site Health Physicist, based on counting statistics and associated
parameters.

Alpha counts registered by the counting system are the result of alpha particle
emissions within the top few microns of the sample, so the overall thickness
of the sample does not impact the sample count rate. Thorough sample
grinding and homogenization ensures that even the small mass in this thin top
layer yields a count rate representative of the entire sample.

The gross alpha counts of soil samples from the sample archive will be
compared with total uranium concentration analyses and isotopic uranium
ai.alyses of the same samples at a commercial laboratory to develop a
correlation between gross alpha counts and total uranium concentration. This
will allow soil samples to be field assayed for their total uranium concentration.

3.0 PROCEDURE

3.1 MICROWAVE DRYING

A. Clean two (2) glass drying dishes, the stainless teel mixing bowl,

1



and the stainless steel spoon.

B. Empty the entire sample container into the stainless steel mixing
bowl and thoroughly homogenize the material using the stainless
steel spoon.

C. Transfer approximately 100 grams of homogenized sample to
each of the glass drying dishes using the stainless steel spoon.
Transfer the remaining sample back into the original sample
container.

D. Place the filled glass drying dishes in the microwave oven and dry
at the high power setting for 6 to 8 minutes.

E. Remove drying dishes from microwave oven. CAUTIONI the
dishes may be hotl

F. Dump the sample from the drying dishes into a clean mortar and
pestal and grind until all clods are broken up and soil is of nearly
uniform grain size.

G. Mark the sample number on both the top and bottom of a clean
petri dish and tare the balance with the petri dish (top and
bottom).

H. Pour the ground sample from the mortar in to a sieve and sieve
the sample into a clean pan. Use care to avoid creating dust.
Transfer the oversize portion back into the original sample
container.

I. Transfer sieved sample into the marked petri dish, lightly packing
with a stainless steel spatula. Use a straight edge of the s;ame
spatula to screen the sample material in the petri dish so it is just
even with the top edge of the petri dish. Place the top on the
petri dish and weigh.

J. Complete the first three columns of the "FIELD SOIL SCREENING
DATA FORM"; SAMPLE NUMBER, GRID NUMBER, AND SAMPLE
WT.(g). The sampl is now prepared for counting.

3.2 TOASTER OVEN DRYING

A. Clean an aluminum loaf or tart pan, the stainless steel mixing
bowl, and the stainless steel spoon.
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B. Empty the entire sample container into the stainless steel mixing
bowl and thoroughly homogenize the material using the stainless
steel spoon.

C. Transfer approximately 200 grams of homogenized sample to the
aluminum loaf pan using the stainless steel spoon. Transfer the
remaining sample back into the original sample container.

D. Place the filled loaf pan in the toaster oven and dry at 400
degrees for 5 to 10 minutes.

E. Remove the loaf pan from microwave oven. CAUTION! the pan
may be hotl

F. Dump the sample from the loaf pan into a clean mortar and pestal
and grind until all clods are broken up and soil is of nearly uniform
grain size.

G. Mark the sample number on both the top and bottom of a clean
petri dish and tare the balance with the petri dish (top and
bottom).

H. Pour the ground sample from the mortar in to a sieve, and sieve
the sample into a clean pan. Use care to avoid creating dust.
Transfer the oversize portion back into the original sample
container.

I. Transfer sieved sample into the marked petri dish, lightly packing
with a stainless steel spatula. Use a straight edge of the same
spatula to screen the sample material in the petri dish so it is just
even with the top edge of the petri dish. Place the top on the
petri dish and weigh.

J. Complete the first three columns of the *FIELD SOIL SCREENING
DATA FORM"; SAMPLE NUMBER, GRID NUMBER, AND SAMPLE
WT.tg). The sample is now prepared for counting.

4.0 APPENDICES

4.1 FIELD SOIL SCREENING DATA FORM.
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APPENDIX 4.1

GROSS ALPHA SAMPLE ANALYSIS FORM
We: Use only one form per day

COUNTER INFORMATION
be.Sler Model No. odor Model No.

No. No. _ _ _ _ _ _ _ _

Effimcy (comndwm) /
DAILY BACKGROUND COUNT INFORMATION

ount Time (mi.):
ross Count:
outM Rate (cpm):

SAMPLE INFORMATION____.. .
Conviation

Sample Count Gross Not Counts Concentraon
Sample ID man (a) Time (mn) Couns .cL .J•L. Initil

.evlwed By: aste:
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STANDARD OPERATING PROCEDURE 30.0
GROSS ALPHA COUNTING OF SOIL SAMPLES WITH

LARGE AREA ALPHA DETECTOR (LUDLUM MODEL 43-1)

TEXAS INSTRUMENTS ATTLEBORO FACILITY

1.0 PURPOSE

To specify the steps required to alpha count soil samples from sample
archives, decontamination and decommissioning (D&D) areas within
Buildings 4, 5, and 10, and the exterior remediation activities at the
Texas Instruments (TI) Attleboro Facility for gross alpha activity analysis
using the Ludlum Model 43-1 large area alpha detector and Ludlum
Model 2000 scaler (or equivalent).

2.0 DISCUSSION

Prompt field assays for total uranium concentration in soil samples will
be performed using a gross alpha counting technique in an on-site field
trailer. The sample is ground, sieved, and placed in an open-face 3-inch
diameter petri dish. To maintain a fixed, repeatable counting geometry,
the petri dish is counted in an aluminum counting jig. The sample is
counted using a Ludlum Model 43-1 alpha scintillator and a Ludlum
Model 2000 scaler (or equivalent). Count times will be specified by the
Site Health Physicist, based on counting statistics and associated
parameters.

Alpha counts registered by the counting system are the result of alpha particle
emissions within the top few microns across the area of the sample, so the
overall thickness or v.eight of the sample does not impact the sample count
rate. Thorough sample grinding and homogenization ensures that even the
small mass in this thin top layer yields a count rate representative of the entire
sample.

The gross alpha counts of soil samples from the sample archive will be
compared with total uranium concentration analyses of the same samples at a
commercial laboratory to develop a correlation between gross alpha counts and
total uranium concentration. This will allow soil samples to be field assayed for
their total uranium concentration.

2.1 ASSOCIATED PROCEDURES

SOP 29.0 Preparation of Soil Samples for Alpha Counting with a
Large Area Alpha Detector (LUDLUM MODEL 43-1)
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APPENDIX 4.1

GROSS ALPHA SAMPLE ANALYSIS FORM
Note: Use only one foim per day

COUNTER INFORMATION
Model No. actor Model No.

edl1 No. 
al No.

Eiency (cprndpm)
DAILY BACKGROUND COUNT INFORMATION

Time (min.):
Count:

ottRate (corm): _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

SAMPLE INFORMATION

Correlation
Sample Count Gross Net Counts Concentaion

Sample ID Mas l Time (min) Counts (__m) W____) Initial

Reviewed By: Late:



SOP 10.0 Function Check of Portable and Stationary Radiation
Detection Instrumentation

3.0 PROCEDURE

3.1 PREPARATION

A. Verify that the daily function check has Been completed for the
counting system. If not, perform the function check.

B. Place a petri dish (bottom) in the counting jig and verify that the
top edge of the dish is just even with the detector ledge of the jig.
If not, adjust the height of the petri dish by changing the number
of spacers (washers) under it.

3.2 COUNTING

A. Place a petri dish containing a soil sample in the counting jig.

B. Place the Ludlum 43-1 detector into the counting jig.

C. Set the count time to 10 minutes.

D. Verify that the scaler WINDOW is "out" if the scaler is so
equipped.

E. Start the count by pressing the COUNT button.

F. Enter the count date, operator's initials, and background counts
on the FIELD SOIL SCREENING DATA FORM.

G. When the count is complete, enter the gross alpha counts on the
FIELD SOIL SCREENING DATA FORM.

H. Calculate the soil concentration of uranium by using the linear
regression equation, and enter the result on the FIELD SOIL
SCREENING DATA FORM

4.0 APPENDICES

4.1 FIELD SOIL SCREENING DATA FORM

2
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Sheet1

GROSS ALPHA SCREENING CORRELATION

. . .. ... . ... .... .. ....
SYSTEM I

TMA
SYSTEM 1 EBERLINE

SAMPLE SAMPLE AVERAGE RESULTS
NUMBER LOCATION SYSTEM I (CPiI10 min.) (CP/1O min.) (pCUg)

4805 170N185E 51 47 63 49 56 52 63 46 53.4 3.01
4801 167N190E 186 174 182 196 184 170 157 169 177.3 60.7
4880 115N165E 89 90 111 89 109 77 103 110 97.3 28.34
6247 91N184E 113 105 96 139 115 100 112 100 110.0 22.5
6327 96N163E 152 143 149 161 455 137 151 142 148.8 50.4
6421 106N189E 105 101 115 119 104 119 117 119 112.4 36.2
6305 97N173E 311 320 311 350 362 303 341 322 327.5 343.9
6205 88N193E 50 73 58 59 66 79 71 67 65.4 7.06
4881 115N165E 78 94 88 98 94 105 123 92 96.5 12.89
6374 114N210E 81 100 117 87 100 106 109 104 100.5 18.05
6365 170N195E 529 537 540 507 525 533 498 440 513.6 323.2
4877 125N180E 52 46 69 54 64 68 55 48 57.0 4.98
4815 103N160E 76 95 91 72 107 119 111 102 96.6 16.71
4804 170N185E 55 57 49 66 52 63 49 87 59.8 323.2
4807 167N195E 416 452 403 449 441 436 386 420 425.4 376.5

TMA EBERLINE RESULTS ARE TOTAL ISOTOPIC URANIUM (U-234, U-235, U-238)
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GROSS ALPHA SCREENING CORRELATION
........................ . 2......... . ....

. .... , .. ....

TMA
SYSTEM 2 EBERLINE

SAMPLE SAMPLE AVERAGE RESULTS
NUMBER LOCATION SYSTEM 2 (CPIIO min.) (CPIIO min.) (pCug)

4805 170N185E 54 54 46 50 57 67 32 54 51.8 3.01
4801 1671., 4 90E 212 201 184 164 199 193 233 180 195.8 60.7
4880 115N165E 96 104 116 101 94 117 112 127 108.4 28.34
6247 91N184E 113 127 112 155 119 155 114 133 128.5 22.5
6327 96N163E 169 177 150 154 171 191 165 196 171.6 50.4
6421 106N189E 126 126 142 142 106 101 104 136 122.9 36.2
6305 97N173E 360 395 371 403 415 381 385 367 384.6 343.9
6205 88N193E 53 59 77 68 75 54 74 60 65.0 7.06
4881 115N165E 84 95 129 100 116 127 115 124 111.3 12.89
6374 114N210E 127 124 114 135 109 Ill 101 125 118.3 18.05
6365 170N195E 583 635 602 582 599 638 583 618 605.0 323.2
4877 125N180E 61 44 72 61 54 50 53 54 56.1 4.98
4815 103N160E 106 77 95 87 78 112 120 105 97.5 16.71
4804 170N185E 53 45 55 28 60 70 45 57 51.6 323.2
4807 167N195E 515 488 505 537 519 506 491 559 515.0 376.5

TMA EBERLINE RESULTS ARE TOTAL ISOTOPIC URANIUM (U-234, U-235, U-238) __8
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Sheet1

ALPHA SOIL SCREENING SYSTEM I CORRELATION

ARCHIEVE
SAMPLE#

4805
4880
6247
6327
6421
4881

.6374
4877
6205
4815
4804
4801

GROSS
ALPHA

(cnts/lO min.)

53.375
97.25

110
148.75

112.375
96.5
100.5

57
65.375
96.625
59.75

177.25

EBERUNE
ALPHA SPEC.

(pCIug)

3.01
28.34
22.5
50.4
36.2
12.89
18.05
4.98
7.06
16.71
4.82
60.7

SUMMARY OUTPUT

Regression Statistics
MWltiple R 0.963485356
R Square 0.928304032
Adjusled R Square 0.921134435
Standard Error 5.247939353
Observations 12
ANOVA

df SS MS F Significance F
Regression 1 3565.932492 3565.932492 129.4778568 4.80807E-07
Residual 10 275.4086745 27.54086745
Total 11 3841.341167

Coefficients Standard Error t Stat P-value Lower 95% upper95% Lower000% Upper95.000%
Intercept -24.94256505 4.406210023 -5.660775341 0.000209316 -34.76021449 -15.12491561 -34.76021449 -15.12491561
X Variable 1 0.480928521 0.042265186 11.37883372 4.80807E-07 0.386755803 0.57510124 0.386755803 0.57510124
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PROBABILITY OUTPUT

Percentile y
4.166666667 3.01

12.5 4.82
20.83333333 4.98
29.16666667 7.06

37.5 12.89
45.83333333 16.71
54.16666667 18.05

62.5 22.5
70.83333333 28.34
79.16666667 36.2

87.5 50.4
95.83333333 60.7

Normal Probability Plot
80

60

201
• I 0S•• ,' , ' • , ,, :, ,,

0 10 20 30 40 50 60 70 80 gO 10
swiyI Percenile

0
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ALPHA SOIL SCREENING SYSTEM 2 CORRELATION

ARCHIEVE
SAMPLE#

4805
4880
6247
6327
6421
4881
6374
4877
6205
4815
4804
4801

GROSS
ALPHA
(cnts/10 min.)

51.75
108.375

128.5
171.625
122.875
111.25
118.25
56.125

65
97.5

51.625
195.75

EBERUNE
ALPHA SPEC.

(pcug)

3.01
28.34
22.5
50.4
36.2

12.89
18.05
4.98
7.06
16.71
4.82
60.7

SUMMARY OUTPUT

Regression Statistics
Multiple R 0.945342458
R Square 0.893672363
Adjusted R Square 0.8830396
Standard Error 6.390936774
Observations 12
ANOVA

df %, MS F So•icance F
Regression 1 3432.900438 3432.900438 84.04892557 3.50366E-06
Residual 10 408.4407284 40.84407284
Total 11 3841.341167

Coefficients Standard Error t Stat P-value Lower 95% upper95% Lower95.000% Upper95.000%
Intercept -18.61002732 4.812398245 -3.86710043 0.003123886 -29.33272068 -7.887333968 -29.33272068 -7.887333968
X Variable 1 0.382426691 0.041714027 9.16782011 3.50366E-06 0289482032 0.47537135 0.289482032 0.47537135
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PROBABILITY OUTPUT

Percent~e Y
4.166666667 3.01

12.5 4.82
20.83333333 4.98
29.16666667 7.06

37.5 12.89
45.83333333 16.71
54.16666667 18.05

62.5 22.5
70.83333333 28.34
79.16666667 36.2

87.5 50.4
95.83333333 60.7

Normal Probability Plot
80
60

-d40
20

0
1~ ....... ...

1000 10 20 30 40 so

sm~ple Percdentl

60 70 80 90
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Table 4-2. WESTON Soil Sample Alpha Spectroscopy Data
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Sheeti

Table 4-2. WESTON Archive Soil Sample Alpha Spectroscopy Data
TMA Ebe77ine

TMA
EBERLINE

SAMPLE SAMPLE U-234 U-235 U-238 RESULTS
NUMBER LOCATION (pC/g) (pCig) (pCJig) U-2341U-235 U-2381U-234 (pCI/g)

4805 170N185E 1.4 0.11 1.5 12.73 1.07 3.01
4801 167N19)E 29.4 2.3 29 12.78 0.99 60.7
4880 115N165E 8 0.94 18.6 8.51 2.33 27.54
624- 91N184E 12.3 0.6 9.6 20.50 0.78 22.5
6327 96N163E 27.9 2.5 20 11.16 0.72 50.4
6421 106N189E 13.6 1.6 21 8.50 1.54 36.2
6305 97N173E 212.6 16.7 114.6 12.73 0.54 343.9
6205 88N193E 3.1 0.16 3.8 19.38 1.23 7.06
4881 115N165E 5.3 0.29 7.3 18.28 1.38 12.89
6374 114N210E 8.2 0.45 9.4 18.22 1.15 18.05
6365 170N195E 196 17.2 110 11.40 0.56 323.2
4877 125N180E 1.3 0.08 3.6 16.25 2.77 4.93
4815 103N160E 7.2 0.61 8.9 11.80 1.24 16.71
4804 170N185E 2.5 0.12 2.2 20.83 0.88 4.82
4807 167N195E 150.7 9.5 216.3 15.86 1.44 376.5
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The CPS sample analytical results in Table 4-1 and the WESTON sample analytical
results in Table 4-2 indicate that gross alpha counting results showed excellent
correlation for activities as low as 10-15 pCi/g in soil and that average uranium-238
to uranium-234 and uranium-235 activity ratios ranged from 1-2 (indicating a slight
enrichment above natural abundance. Total and isotopic uranium analyses will be
used to develop a correlation for field screening of soil samples to control excavation
during the remediation activities.

4.2 Radloanalytical Laboratories and Techniques

4.2.1 Radioanalvtical Laboratories

One laboratory, TMA Eberline of Knoxville, Tennessee has been selected to provide
primary radioanalytical services for the exterior remediation project. A second
laboratory, Quanterra of Richland Washington may be utilized as a backup laboratory
to perform analysis on sample duplicate splits for QA purposes. TMA will receive the
majority of the samples and will be sent approximately 10% of the sample volume in
the form of duplicative splits. TMA Eberline was selected as the primary laboratory
because it holds a Utah Certification, EPA Certification, and NRC Certification.

WESTON will provide approximately 10% of the samples as duplicates, for which
TMA has agreed to no additional charge. Both laboratories are providing a copy of
their QA program for WESTON project documentation.

4.2.2 Radloanalvtical Technigues

Total uranium will be determined through the use of Kinetic Phosphorescence
Activation (KPA) method ASTM D5174. This method employs laser activation of
uranium mass as dissolved In solution. Excited electrons subsequently leave the
activated energy state, emitting characteristic x-rays which are counted. TMA
Eberline has quoted a detection limit of 0.6 pCi/g total uranium in concrete, while
Quanterra's detection limit is stated as 0.5 pCi/g.

Urine and water samples also will be analyzed using the KPA method, with a detection
limit of 0.1 ug/g.

Both laboratories will utilize EPA Environmental Measurements Laboratory (EML) U-02
modified for the determination of isotopic uranium by alpha spectrometry. This
method Involves the dissolution of a sample in an acidic solution, followed by
electroplating of the suspended metals onto a stainless steel, nickel, or platinum
planchet. The planchet or sample disc is then counted with an alpha spectroscopy
system (most commonly utilizing a surface barrier detector) with peak identification
and quantification of alpha-emitting uranium isotopes
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4.3 TCLP Laboratories

One laboratory, TMA Eberline of Knoxville, Tennessee has been selected to provide
TCLP analytical services for the exterior remediation project. A second laboratory,
WESTON Analytical may be utilized as a backup laboratory to perform analysis on
sample duplicate splits for QA purposes. TMA will receive the majority of the samples
and will be sent approximately 10% of the sample volume in the form of duplicative
splits. TMA Eberline was selected as the primary laboratory because it holds a Utah
Certification, EPA Certification, and NRC Certification.

WESTON will provide approximately 10% of the samples as duplicates, for which
TMA has agreed to no additional charge. Both laboratories are providing a copy of
their QA program for WESTON project documentation.

4.4 Preparation of Sample Shipments

Preliminary sample estimates include approximately 100 soil samples for isotopic
uranium, 50 samples for KPA toal uranium, 25 samples for total uranium in urine, and
25 samples for total uranium in water. Soil samples will be homogenized in the field
screening laboratory and placed in zip-lock sample bags. Each sample will be labeled
according to the sampling code discussed in SOP 33.0 and sealed with a WESTON
chain of custody seal. Chain of custody forms will be completed indicating sample
numbers, specified, analysis, etc. The chain of custody form will be placed on the
inner lid of the shipping container. WESTON personnel will log all samples on Chain
of Custody forms, and place appropriate copies in the shipping container for
transmittal to the specified analytical laboratory.

4.5 Shipping

It is anticipated that all material shipped from the site including waste will have total
uranium concentrations less than 3000 pCi/g (DOT level of concern is 2000 nCi/g)
and contain no hazardous or toxic chemicals. For these reasons, sample shipments
require no special labeling on the cooler exterior, nor do WESTON shippers require
Department of Transportation (DOT) shippers training. In the event that toxic or
hazardous chemicals or radionuclide concentrations greater than 2000 nCi/g are
encountered, the WESTON PM will modify the sample shipping program, procure the
services of additionally-trained personnel, and utilize SOP 32.0.

4.5.1 Sample Shipping

WESTON personnel will double bag all soil samples and ensure that the proper sample
codes have been written on the soil sample bags. All urine and water sample
containers will placed in plastic bags and packed in vermiculite and packaged in a
separate shipping cooler. WESTON personnel will log all samples on Chain of Custody
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forms, and place appropriate copies into the cooler for transmittal to the specified
analytical laboratory.

4.5.2 Envirocare Waste Shiloing

Construction subcontractor personnel will load all intermodal waste containers with
waste soil and will place lids on the containers. WESTON personnel will sample the
waste during loading. WESTON personnel will label and inspect each container prior
to it being loaded onto the railcars. WESTON personnel will ensure that all checks
and procedures specified in SOP 15.0 and 32.0 have been followed.
5.0 RECORD KEEPING

All project data, notes, documents, and other information will be maintained in the
WESTON filing system presented in Attachment A. WESTON will maintain two types
of files, off-site permanent project files and onsite working files which are to be
located in the WESTON field trailer.

5.1 Site Logbooks and Procedure Forms

Many of the SOPs presented in section 2.0 include data forms that must be completed
to adequately execute the requirements of the SOP. Upon completion, original copies
of these forms should be sent to the off-site WESTON filing system, with photocopies
retained in the on-site files.

Site logbooks will be issued to the Project/Site Manager, SHP, SHSC and the field and
laboratory technicians. It is not necessary to repeat field data collected on SOP forms
in logbooks. Information to be entered to site logbooks is specified in SOP 36.0. This
information includes, but should not be limited to unusual observations, contacts with
TI and regulatory personnel, and data not covered under SOP form completion.

Logbook entries must include a reported time (in military format) and at the
completion of each working day, the holder of each logbook should draw a line
through the remaining space on the page and sign and date the bottom of the page.

5.2 Permanent Records

The permanent project files will be maintained by the TI Environmental Health and
Safety Department.
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STANDARD OPERATING PROCEDURE 35.0

EXCAVATION CONTROL UTILIZING A GM PANCAKE AND
PLASTIC BETA SCINTILLATOR

1.0 PURPOSE

To describe the methodology for measuring beta-gamma radiation levels.

2.0 DISCUSSION

The Health and Safety Plan (HASP) and Sampling and Analysis Plan provide
information on the scope of Texas Instruments, Attleboro Facility operations, related
health and safety requirements, and the applicability of this procedure to the
remediation and D & D activities.

Potential hazards from radionuclides that are beta-gamma emitters (like Natural
Uranium) arise from ingestion or inhalation and external radiation that penetrates
critical body organs. Protection requires the measurement and control of internal and
external pathways.

Beta and gamma radiations are considered together because many radioactive
materials emit both. The techniques for measuring the two are similar. A calibration
source should be selected that most closely represents the energies of the radiation
field to be measured.

For survey purposes, beta-gamma measurements can be used to verify the presence
of anomalous radiation levels. Because of the attenuation of the beta particles and
photons by the soil, these measurements are difficult to correlate to radionuclide
concentrations in soil without performing soil sampling with alpha spectroscopy
analysis for identification of the specific radionuclides.

For general beta-gamma radiation monitoring, the ionization chamber and the Geiger-
Mueller (GM) counter are the primary instruments. For general beta radiation
detection a plastic scintillation detector coupled with a scaler is the primary
Instrument. Only the technique using the GM counter and the beta scintillator will be
described here.

The GM probe configuration described in this procedure is a pancake probe. The
pancake probe consists of a flat, thin-windowed GM tube In a shielded housing. It
measures radiation coming primarily from in front of the thin window and is used for
measuring beta-gamma contamination on surfaces but can also detect alpha radiation.
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The beta scintillator configuration consists of a thin mylar window with a plastic
scintillator coupled to a photomultiplier tube. The plastic scintillator is too thick for
penetration and interaction of alpha particles and is not dense enough to cause
interaction of gamma photon with the scintillation material. Therefore it only detects
beta particles that penetrate the window. Because of this it is an excellent instrument
for directional contamination detection and directing excavation.

2.1 Limitations

GM counters have several characteristics that can lead to erroneous
results unless the user is aware of them.

A. At high radiation levels, the counter will not recover from a count
soon enough to measure the next entering particle. This causes
a decreased response at higher radiation levels; at extremely high
levels, the response may no longer increase with increased
radiation. In certain cases, the response may decrease or go to
zero at very high level.

B. At extreme temperatures, the instrument may respond erratically
or not at all. Under these conditions, a check source is needed to
ensure reliable behavior.

C. The GM tube is delicate and sensitive to damage if dropped or
exposed to significant changes in air pressure. If a rattling sound
Is heard when the user blows air across the probe face, it is likely
that the tube has broken. To avoid a common means of tube
breakage, do not ship the probe in an unpressurized airplane.

D. The GM detector may experience detection of gamma emitters for
soil contaminants due or changes in geometry. This phenomenon
is known as shine.

2.2 Limitations of Beta Scintillation Detectors

Beta scintillation detectors have one limitation and that is the mylar
window can be easily damaged by coming Into contact with a blade of
grass or soil. Great care has to be utilized when using this instrument
for excavation control.

3.0 PROCEDURE
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3.1 Associated References and Procedures

SOP 10.0 Function Check of Portable and Stationary Radiation
Detection Instrumentation

SOP 34.0 Measurement of Gamma-Ray Field

Weston Quality Assurance Plan

3.2 Preparation

3.2.1 Office

A. Review the HASP ai,d QAPP.

3.2.2

B. Coordinate schedules/actions with the installation staff.

C. Obtain appropriate permission and training for access to TI
facility.

D. Assemble the equipment and supplies listed in Appendix
5.1. Ensure the current calibration of the probe and the
ratemeter/scaler.

Documentation

A. Obtain a logbook from the site H.P.

B. Record results of the equipment function check as
described in SOP 10.0.

C. Obtain a sufficient number of the appropriate grid data
collection forms.

Determination of Background

A. Take five background counts of background soil with the
GM pancake and beta scintillator to ensure the probe is not
contaminated and to determine the contamination criteria.
Calculate the mean background. In past studies at TI it has

3.2.3
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been demonstrated that background soils are approximately
50 cpm when measured with a GM pancake. If a criteria
of 2 times background is applied as a field screening action
point an effective sample concentration in the field has
been conservatively calculated as approximately 52 pCi/g.
Therefore, results at or below twice background can be
Instituted as a technique for determining when to suspend
remediation.

Background should be determined by both the beta
scintillator and the GM pancake prior to checked during
remediation activities.

3.3 Operation

3.3.1 Obtaining Measurements

A. Record beta-gamma measurements with the GM detector
and/or beta scintillator Remediation Gird block Field Data
Form (Appendi-: 5.2).

B. Place the GM probe or beta scintillator at a small distance
(one-half inch) from the location to be monitored.

NOTE: The thin window of the probes is easily punctured. Care
should be taken to protect the surface from sharp objects.

C. Take a scaler or a count rate count of predetermined
duration (1 minute) and record the count rate.

D. Compare the counts to the contamination criteria. The Site
H.P. may require further characterization of samples or
locations exceeding these criteria. Samples or locations
with counts greater than 2 times background are
considered contaminated and remediation should continue.

E. If the grid excavation area survey indicates that the soils
are at or below twice backgrounm then excavation can be
haulted and soil sampling and gross alpha screening can be
implemented to determine the actual contamination levels.
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3.4 Postoperation

3.4.1 field

A. Turn all switches to the off position.

B. Ensure that all equipment Is accounted for,
decontaminated, and ready for use the next day.

C. If necessary, make sure all survey or sampling locations are
properly staked and the location ID is readily visible on the
location stake.

3.4.2 Dournentation

A. Record any uncompleted work (like additional monitoring)
in the logbook.

B. Complete logbook entries, verify the accuracy of entries,
and sign/initial all pages.

C. Review data collection forms for completeness.

D. Turn data forms over the site H.P. for review.

4.0 Appendices

4.1 Equipment and Supplies Checklist

4.2 Remedlation Area Grid Block Field Data Form
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APPENDIX 4.1

EQUIPMENT AND SUPPLIES CHECKLIST

Ratemeter/scaler (Ludlum Model 12/Ludlum 2221 or the

equivalent)

GM pancake probe (Ludlum 44-9 or the equivalent)

Beta scintillator probe (Ludlum 44-1 or the equivalent)

Ratemeter/scaler (Ludlum 2221 or the equivalent)

Cables

Beta source (TC-99 or Sr-90)

Natural Uranium

Remediation Grid block Field Rate Forms
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Remediation Area Grid Block Field Data
(GRID SIZE 10m X 10m)

9 9-

N
Grid Coordinates; (NW Comer)

Average Grid Contamination level; _ pCl/g

Instrumentation:

Serial Number_.

Readings in:

Comments

Surveyed By Date
Surveyed By Date
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9 SYSTEMAlIC SAWPUNG LOCATIONS

0 ADDITIONAL SAMPUNG LOCATIONS TO PROVIDEo CLOSE-SPACED TRIANGULAR GRID PATTERNS

FIGURE 4-5: Sampling Pattern to Identify Soil Areas of
Elevated Activity
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STANDARD OPERATING PROCEDURE 31.0
COLLECTION OF SURFACE SOIL SAMPLES

TEXAS INSTRUMENTS ATTLEBORO FACILITY

1.0 PURPOSE

To describe a method for collecting surface soil samples from the 0-
15cm below the surface at the Texas Instruments (TI) Attleboro Site.

2.0 DISCUSSION

Sampling of the soil horizons above the groundwater table can detect
contaminants before they migrate into the water table. Soil sample
analysis can assist in determining the extent of the contaminant source
term and verify that the soil horizon has been remediated to 30 pCi/g
total uranium limit.

Accurate, representative samples can be collected with this procedure, if care
and precision are demonstrated by the technician. The spade and-scoop
method can be used in most soil types, but is somewhat limited to sampling
near the soil surface. Sample collection from depths greater than 50 inches
can become extremely labor-intensive. Collection of samples from near the soil
surface can be accomplished with tools like spades, shovels, and scoops. A
stainless steel scoop is used to collect a sample at a depth interval of 0-15cm.
The use of a flat, pointed mason trowel often aids in collecting undisturbed soil
profile samples. To the extent possible, the sampling process should not alter
the medium being investigated. Samples should be kept at their at-depth
temperature or lower, protected from direct light, sealed tightly in ziplock bags,
and analyzed as soon as possible.

The TI Attleboro Site Iaas interior soils beneath the slabs and exterior
subsurface soils that contain residual uranium (slightly enriched isotopic
abundance) at above background concentrations. The contamination
under the slabs in the buildings may have resulted from spills seeping
through cracks into the concrete. If the underside of slabs are found to
be contaminated then the soil beneath will be sampled utilizing the
procedure describeo jelow. Subsurface soils down to 10 feet have been
confirmed as being contaminated above the 30 pCi/g Total Uranium limit
as described in the Texas Instruments Radiolo Ical Surveys of Open Land
Areas report.

Utilizing characterization data, remediation activities will remove contaminated
soil from areas (grids): Once It Is determined by field screening methods that
soils inside the grid are at or below 2 times background, verification soil
samples will be collected according to Chapter 5.0 (Sampling & Analysis) for
the OAPP and this procedure.



3.0 PROCEDURES

3.1 Associated Procedure

Before every operation, a review of the QAPP is necessary. The QAPP contains
Information and SOPs on the performance of TI field activities. The QAPP and
SOPs should be consulted for specific Information about equipment and
supplies; sample collection, preservation, packaging, and shipping;
decontamination procedLues; and documentation requirements. Procedures
directly associated with this SOP are listed below.

SOP 7.0 Personnel and Equipment Frisking with Ludlum Model 12 / Model
43-5

SOP 22.0 Sample Identification Procedure
SOP 31.0 Excavation Control Doing Portable Radiation Detection

Instrumentation
SOP 32.0 Transport of Radioactive Materials (RAM)
SOP 9.0 Personnel Decontamination Procedure

3.2 Preparation

3.2.1 fific

A. Review TI Quality Assurance Management Plan and
SOPs listed in Section 3.1.

B. Coordinate schedules/actions with the installation staff.

C. Obtain appropriate certifications for work at Texas
Instruments as described in SOP 1, Training
Requirements for site workers.

D. Assemble the equipment and supplies listed in Appendix
5.1. Ensure the proper operation of all sampling
equipment.

E. Notify the analytical laboratory of sample types, the number
of samples, and the approximate arrival date.

3.2.2 Documaentation

A. Obtain logbook the QA officer.

B. Record results of the equipment check in logbook.

C. Obtain a sufficient number of appropriate data



collection forms (see INDEX TO SOPs).

D. Consult site manager for a current list of location IDs and
sample numbers for completion of data forms.

3.2.3 Eield

Decontaminate all sampling equipment before taking the first sample and
between sampling intervals by dry wiping or utilizing light water spray
and wiping dry with a paper towel.

3.3 Qnain

A. Whenever a sample is collected, complete a description of
the sample in field log book and on grid data form.

B. Procedure for soil sampling

1. Carefully remove the top layer of soil to the desired
sample depth with a precleaned spade.

2. Using a precleaned, stainless steel or trowel, remove
and discard a thin layer of soil from the area that
comes in contact with the shovel.

3. Transfer the sample into an appropriate sample
container with a stainless steel scoop, lab spoon, or
equivalent.

4. Label the sample container on the side and lid with
a sharpie.

NOTE: Whenever a sample is collected, a custody
record must be initiated on the Custody Transfer
Record/Lab Work Request form and a Soil Sample
Identification number written on the sample
container. Sample Identification and Archive
Procedure can be found in SOP 27.0

5. Decontaminate equipment between sample locations
by dry wiping or utilizing light water spray and then
wiping with a paper towel.

4.0 POST OPERATION

4.1 Field



A. Ensure that all equipment Is accounted for, decontaminated and
ready for shipment.

B. Prepare samples and transport according to SOP 33, Sample
Identification and SOP 32, Transport of Radioactive Materials
(RAM).

4.2 Documentation

A. Record pertinent sample location information in the logbook
and on Grid Location Data form.

B. Complete logbook entries, verify the accuracy of entries, and
sign/initial all pages.

C. Review data collection forms and chain of custody for
completeness.

D. Transport samples to field laboratory for gross alpha screening.

4.3 Office

A. Deliver original forms and logbooks to the site manager for
technical review. He/she will review, sign forms, and transmit to
the document control officer (copies to the files) for eventual
delivery to the Department of Energy.

B. Inventory equipment and supplies. Repair or replace all broken or
damaged equipment. Replace expendable items. Return
equipment to the equipment manager and report incidents of
malfunction or damage.

C. Contact the analytical laboratory to ensure that the samples
arrived safely and the instructions for sample analyses are clearly
understood.

D. Frisk sample container utilizing an alpha scintillator prior to
removing from the Radiological Control Area as described In SOP
7.0, Personnel and Equipment Frisking with Ludlum Model 12 /
Model 43-5.

5.0 Source

Ford Patrick J., Paul J. Turina, and Douglas E. Seely. 1984. Ayailable Samgling



Methgds, 2d ed. Vol. 2, Caraclerization of Hazardous Waste Sites - A
Methods Manual. U.S. Environmental Protection Agency
document EPAI600/4-84/076. Washington, D.C.: U.S.
Government Printing Office.

5.0 APPENDIX

5.1 Equipment and Supplies Checklist



APPENDIX 5.1

EQUIPMENT AND SUPPLIES CHECKLIST

Stainless steel scoop or lab spoon (scoopulas)

Stainless steel shovel or fat-pointed mason

trowel

Stainless steol spade

Tape measure (tenths)

Stainless steel sampling trays

Plastic Sheet

Decontamination tub

Trash bags

Buckets (galvanized, stainless steel, and
plastic)

Garden pressure sprayer

Cleaning wipes

Kim wipes or paper towels

Storage containers for waste decontamination
solutions

Disposable laboratory gloves

Any additional supplies listed in associated
procedures, as needed

Chain of custody forms

Chain of custody seals
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6501 AMERICAS PARKWAY. N E.
SUITE 60
ALBUOUEROUE, NM 87110-1517

op 505-884-5050 * FAX: 505-884-53M8

27 July 1995

Control No. 121534
SNM License No. 23
Docket No. 70-33

Mr. Mark Roberts
Senior Health Physicist
UNITED STATES NUCLEAR
REGULATORY COMMISSION REGION I
475 Allendale Road
King of Prussia, PA 19406

RE: Texas Instruments Incorporated
Attleboro, Massachusetts RFW WO #: 10923-004-001

Dear Mr. Roberts:

Attached for your review and comment is the Sampling and Analysis Plan (SAP) to be
utilized in the characterization and release of building materials associated with the Building
Interiors Remediation project at Texas Instruments Incorporated in Attleboro, Massachusetts.

If you have any questions or comments, please contact me at (508) 223-3996.

Very truly yours,

ROY F. WESTON, INC.

Michael V. Madonia

Project Manager

Attachment

cc: Michael J. Elliott, TI
John B. Price, WESTON

JUL 3 1 1995
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SAMPLING AND ANALYSIS PLAN FOR THE DEVELOPMENT OF
DECONTAMINATION PROFILES - INTERIOR BUILDING AREAS, TEXAS

INSTRUMENTS ATTLEBORO FACILITY

1.0 INTRODUCTION

In support of the decontamination and decommissioning (D&D) of building interiors at
the Texas Instruments Incorporated (TI) site in Attleboro, Massachusetts, Roy F.
Weston, Inc. (WESTON) has prepared the following Sampling and Analysis Plan (SAP).
This SAP addresses interior areas of Building 10 as part of the pilot scale D&D project
as defined in a 14 June, 1995 proposal submitted by WESTON to TI. This plan
Identifies a method to delineate the limits of decontamination of concrete floor slabs
and underlying soils located within approximately 7000-8000 ft2 of Building 10. After
delineation, the contamination profile will be used to guide decontamination, which
may Include physical cutting, breaking, and removal of concrete slabs. Contaminated
soils will be excavated and the resulting excavation subject to termination survey and
sampling.

WESTON proposes to use both volumetric and surface contamination measurements
to identify large contaminated volumes of building materials and underlying soils, as
well as the basis for unrestricted release of non-contaminated building materials. This
SAP is contained as a module within the WESTON Project Plan (PP), which has been
prepared as a deliverable item under interior construction management support to TI.

Many of the affected areas are known to have underlying ceramic and cast Iron drain
lines, sumps, and drain traps. These and other features that have been identified as
carrying or transferring radiologically-contaminated material will be surveyed and
removed as necessary.

2.0 BACKGROUND

2.1 Release Criteria

A February 1995 test decontamination effort parformed in the former unclad area of
building 10 indicated that uranium contamination had migrated through concrete pore
spaces and cracks to varying depths. In some cases, it was verified that the
contamination had migrated through concrete cracks to the underlying soils. Based
on this information, it is assumed that a system of assessing total uranium
concentration distribution through concrete slab volume must be implemented in
conjunction with surface contamination measurements.

Section 3.3.1 of the "Supplement to the 1992 Remediation Plan" defines a volumetric

TISAP Interior D&D - July 1995 1
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release criteria for soils to be removed during remediation of exterior soil areas. These
release criteria are 30 pCi/g total uranium and where depleted uranium is identified,
35 pCi/g. In addition to the volumetric criteria, surface contamination levels on
personnel, equipment, and materials leaving contaminated areas are required not to
exceed the su,'face contamination limits specified in US NRC Guide 1.86.

2.2 Sampling Methodology

No systematic sampling methodology for building materials exhibiting volumetric
contamination Is presented in NUREG/CR-5849. Building and other unusual materials
exhibiting volumetric contamination (in addition to surface contamination) -fall into a
fgray area" with respect to distinct regulatory guidance, thus a licensee must submit
a SAP unique to the contamination characteristics at their site.

The following characterization methods and release criteria for concrete slabs are
based on application of NUREG/CR-5849 methods for assessing soil contamination.
Additional "biased" sampling has been added to further refine extent of contamination
for waste volume estimates. The same sampling methodology will be appfied to
exposed soils following the removal of contaminated concrete.

3.0 PROPOSED RELEASE CRITERIA FOR CONCRETE SLABS

Based on the following SAP (which is derived from soil sampling locations and
frequencies presented in NUREG/CR-5849, section 4.2), WESTON proposes the
following release criteria for concrete slabs or potions thereof that are not designated
for disposal as radioactive waste:

* Average total uranium concentration in the slab does not exceed 30 pCil/g.

* Average depleted uranium concentration (where identified) does not exceed
35 pCi/g.

* All exposed surfaces do not exceed the surface contamination limits as
defined in Appendix E of the "Supplement to the 1992 Remediation Plan".

Based on the following SAP, WESTON proposes that underlying soil concentrations
do not exceed the aforementioned volumetric criteria for concrete (30 pCi/g-total
uranium, 35 pCi/g-depleted uranium).

TISAP Interior D&D - July 1995 2



4.0 TECHNICAL BASIS

4.1 Development of Background Uranium Concentrations and Surface Contamination
Levels

WESTON will designate one 10 meter by 10 meter grid block for routine background
measurements. The background area will be located in an unaffected area of Building
10. Two core samples will be collected from the grid block and analyzed for total
uranium. Prior to termination surveys, WESTON health physics personnel will perform
background measurements at this location using gas-flow proportional detection
systems. All grid blocks subject to this sampling methodology have been incorporated
to a "building-wide" grid coordinate system.

4.2 Sampling Methodology

Section 4.2 of NUREG/CR-5849 presents a methodology for systematic sampling of
affected soil areas. For the Pilot Scale Interior Project, WESTON proposes concrete
core sampling at four initial locations defined within 7 or 8 reference 10 meter by 10
meter grids, (a maximum initial number of 40 sampling locations). Concrete cores will
be collected to an average depth of 6 Inches, with subsequent analyses of 3 inch
Intervals (for total uranium). Additional sampling locations will be derivod (at triangular
locations as shown in Figure 4-5 of NUREG/CR-5849) based on analytical results of
initial core samples. Up to four biased cores will be collected at crack or other
locations across the grid exhibiting elevated surface activity measurements.

Analytical results for core samples will be used to develop a three-dimensional
decontamination profile. WESTON will review data to determine potential background
uranium concentrations associated with differing concrete placement or "pours*.
Following the removal of contaminated concrete portions remaining concrete surface
areas will be vacuumed and subject to surface contamination surveys at grid intervals
as defined in NUREG/CR-5849. At this stage, remaining slabs are considered
acceptable for unrestricted release, unless there is evidence of underlying soil
contamination. In this case, the underside of each slab will be subject to a surface
contamination survey upon removal.

After removal of contaminated concrete slab portions, a radiological survey of
underlying soils will be performed. If this survey indicates elevated activity, the
exposed soil will be sampled to the same pattern and frequency as the overlying
concrete. Soil also will be sampled if obvious transfer pathways are noted during
concrete removal.

TISAP Inteslor D&D - July 1995 3



4.3 Analytical Techniques

Previous soil remediation efforts have achieved a soil clean-up standard of 30 pCl/g
total uranium in soil based on application of a rapid assay field technique for total
uranium. The assay technique Involved correlation of gross alpha count rates to
isotopic uranium analyses on higher activity soil samples.

Currently, no such standard for building materials (primarily concrete) has been
submitted as part of the "Supplement to the 1992 Remediation Planw or in other NRC
Correspondence. WESTON proposes to develop a similar gross alpha counting
correlation for concrete and related building materials through application of a
photomultiplier-based alpha counting system. To develop and support this correlation,
WESTON will submit 40-70 concrete samples for total uranium analyses using laser
KPA method ASTM D5174, and 20-25 samples for Isotopic uranium analyses using
EML Method U-02 Modified.

5.0 DRAIN LINE SURVEY AND REMOVAL

Previous decontamination efforts have identified several capped ceramic drain lines
that apparently were used for floor and roof drain discharge. Where identified, these
lines will be uncapped and surveyed for evidence of radiological contamination.
WESTON will utilize a thin GM-probe to survey drain lines to a depth of 6 feet or until
blockage Is encountered. LUnes exhibiting surface contamination levels exceeding
those specified in the "Supplement to the 1992 Remediation Plan" will be removed
and disposed of as radioactive waste.

TISAP Inteno( O&D - July 1995 4



6501 AMERICAS PARKWAY, N.E.
SUITE 600
ALBUQUERQUE, NM 87110-1517
505484-5050 &FAX: 5054884-6388 0 1 0' 00055

19 July 1995

Control No. 121534
SNM License No. 23
Docket No. 70-33

Mr. Mark Roberts
Senior Health Physicist
UNITED STATES NUCLEAR
REGULATORY COMMISSION
475 Allendale Road
King of Prussia, PA 19406

REGION I

RE: Texas Instruments Incorporated
Attleboro, Massachusetts RFW WO #: 10923-003/004-001

Dear Mr. Roberts:

This letter will serve to document certain information that was discussed during telephone
conversations on 06 July 1995. As requested, Roy F. Weston, Inc. (WESTON) is submitting
schedule information regarding both the Building Interior D&D and Exterior Soil
Remediation projects at Texas Instruments Incorporated (TI) in Attleboro, Massachusetts.

Anticipated Schedule for Interior Remediation Activities:

Location Approx. Start Date

Area I
Area 7
Area 4

- Caged Area
- Screen Print Room
- Caged Area

4
4 (partial)
2 (partial)

18 July 1995
21 July 1995
26 July 1995

Other areas are currently being scheduled to limit impact to TI facility operations, and are
scheduled for 1 August 1995 to 15 October 1995.
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Mr. Mark Roberts
US NRC, Region I -2- 19 July 1995

Anticipated Schedule for Soil Remediation Activities:

Bldg.
Bldg.
Bldg.
Bldg.

12
12
17
11

Lawn-West
Lawn-South
Area-North
Area-Railsiding

5
13
20
39

Approx. Start Date

21 July 1995
27 July 1995
10 August 1995
5 September 1995

DuMton

3-5 days
7-10 days
10-15 days
15-20 days

If you have any questions regarding the Exterior Soil Remediation Project, please
contact Mr. Todd Walles at (508) 223-1459. Likewise, you may contact Mr. Mike
Madonia at (508) 296-3996, regarding the Building Interior D&D Project.

Very truly yours,

ROY F. WESTON, INC.

Michael V. Madonia
Project Manager

cc: Michael J. Elliott, TI
John B. Price, WESTON
Todd Walles, WESTON



Texas Instruments Incorporated

34 FoNest Street 'rs -
TEMS P.O. Box 2964

INSTRUMENTS Aifleboio. MA 027030964

June 6, 1995 15081 236-3800

SNM No. 23 CERTIFIED MAIL
Docket No. 70-33 RETURN RECEIPT REQUESTED
Control No. 121534

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

RE: Response toNRC letter dated April 13, 1995 requesting additional Information
regarding the December 1994 Supplement to the 1992 Remedlation Plan
for th Afikbor-o SIt.

Dear Mr. Robers,

In response to a letter dated April 13,1995 from the U.S. Nuclear Regulatory Commission, Region I -
NMSS (hereafter referred to as NRC), Texas Instruments Incorporated, Materials & Controls Group
(hereafter referred to as TI) located in Attleboro, Massachusetts, is submitting the requested additional
infommation in the following correspondence. For simplicity, the responses to each question are organized
in the same order that they appear in the original NRC letter. Each response is structured as a separate,
stand-alone section which includes; I) the original NRC question, 2) the TI narrative response, and 3) any
attachments such as figures, diagrams and/or forms.

Additionally, TI is including a section describing revisions to Appendix B of the December 1994
Supplement Plan "Groundwater Radiological Monitoring Work Plan." These revisions are included to
provide relatively minor enhancements to the Plan while it is still under NRC review.

TI is pleased to submit the following correspondence, and hopes that it will meet the satisfaction of the
NRC. TI looks forward to the timely approval of the Supplement Plan. If there is anything further TI can
do to expedite such an outcome, please do not hesitate to contact me. I can be reached at (508) 236-1809.

Sincerely yours,

Materials & Controls Group

Michael J. Elliott
Environmental Manager

cc: Richard L. Joosten, Esq. -TI Corporate Legal
Fracis J. Veale Jr., Esq. - TI Attleboro

jiI53h4
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17 Reqeam to NRC 1eUer dadte Apil i, 1995
Tem ltunaents acmoporated

Jae 6,1995

Q) The characterization report (discussed in section 9 of the Supplement) is necessary
to evaluate the adequacy of the characterization that has been performed at the
facility. Provide the date that you will transmit this report to Region I.

A The "Supplemental Radiological Survey" which is entitled 'Radiological Surveys
of Open Land Areas" as described in Section 9 of Appendix A of the Supplement
has been completed and is undergoing final review. We expect that this report
should be completed and transmitted to Region I presently (on or about
June 12, 1995).

I
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Jwwe. 1995

2. Q hi Section 3.1 of the Supplement and in Section 7 of Appendix A to the
Supplement you discuss surface scans for affected and unaffected exterior areas of
the site. At what distance above the ground surface are these measurements
performed? What specific follow-up is performed for locations that exceed 1.5
times nominal backgrund?

A Surveys of open land areas are discussed in Section 3.1 of the Supplement and in
greater detail in section 7 of Appendix A ("Supplemental Radiological Sunrey

.."). Although not specifically stated, surface scans are conducted in a manner
that meets or exceeds the recommendations presented in NUREGICR-5849,
"Manual for Conducting Radiological Surveys in Support of License Termination".
NUREG 5849 recommends that surface scans. of open land areas be conducted
such that "the detector is kept as close as possible to the surface...". In
accordance with this recommendation open land area surface scans are conducted
at distances above the surface of nominally one (1) to two (2) inches. This distance
is assured through the use of a spacer at the end of the probe designed to maintain
consistent distances and to protect the delicate NaI(TI) probe.

In accordance with the criteria established within section 7.1 "Survey Description
of the Open Land Areas" (7.1.1 Affected Open Land Areas and 7.1.2 Unaffected
Open Land Areas) of Appendix A to the Supplement, all elevated readings (e.g.
1.5 times above background) obtained during surface scans are referenced to a
facility map and surface soil samples are obtained at these locations in addition to
direct measurements at these locations. These locations are further identified for
subsurface sampling.

1)



3. Q Describe the criteria or method that you have used for determining background for
use in the evaluation of the results of exterior surface scans.

A Background for each instrument used is' established daily by surveying a
predetermined area which is established as nominal background (compared to off-
site background) for the site. The area in which daily background was obtained is
correlated to more extensive background determinations and instrument cross
comparisons. This extensive background determination was based upon previous
surveys including those of ORAU (Ref 1), ORISE (Ref 2), and TI (Ref 3). The
instruments used to perform background measurements (both on and off-site)
included a Reuter-Stokes High Pressure Ionization Chamber (HPIC), Ludlum
micro-R meters, NaI(TI) detector arrangements, Bicron microrem meter, and a
Victoreen 450P Survey meter. These measurements were compared to each other
during various phases of the remediation of the former Burial Site. Nominal
background for the area is reported to be 10-13 tpR/h and was correlated to a
nominal NaI(TI) response of 2000-2500 cpm. For more detailed information,
please refer to Appendix E of Reference 3.

References:

ORAU (1985), "Radiological Surveys of the Texas Instruments Site, Attleboro,
Massachusetts," Oak Ridge Associated Universities, January, 1985.

2 ORISE (1992), "Radiological Survey for the Texas Instruments Incorporated Burial Site,
Attleboro, Massachusetts, Oak Ridge Institute for Science and Education, Environmental
Survey and Site Assessment Program (ESSAP).

3 TI (1993), "Remediation of the Former Radioactive Waste Burial Site, Final Report,
Appendix, E, Final Survey Methods and Results", Texas Instruments Incorporated,
Attleboro, Massachusetts, September, 1993.
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4. Q In section 3.2 of the Supplement you discuss surface (radiological) scanning for
interior surfaces. Describe the methodology and the instrumentation that you are
employing. Include a description of the instrumentation and the detection
sensitivity for this equipment. You may find it useful to refer to section 5.2 of
NUREGICR-5849, "Manual for Conducting Radiological Surveys in Support of
License Termination", for the calculations of detection sensitivity of a radiation
survey meter.

A Radiological scanning of interior surfaces has been conducted using guidance
established within NUREG/CR-5849. Specifically, instrumentation was chosen to
meet the guidance established for free release. In this regard, the
sensitivity/response characteristics of instrumentation to the contaminant, uranium,
is dependent upon the expected enrichments. We have reviewed and followed the
intent of the NUREGICR-5849 guidance with respect to instrumentation selection
and use. In addition to the NUREG guidance, we have also considered Uranium
enrichment information established for the site as it would affect MDA.

The instruments used during the scoping survey were pancake type GM detectors,
clustered pancake detector arrangements and large area proportional counters.
The effective detection surface area of these detectors are 15 cm2 , 50 cm2 , and
100 cm2 respectively. These detectors are capable of detecting both alpha and
beta type radiations. Although the detection sensitivity of GM type detectors to
alpha particle radiations on convoluted dusty surfaces is limited, these detectors
will none the less respond to alpha emissions from the contaminated surface. No
credit will be taken for the response of the detectors to alpha particle radiations
and therefore the survey results will tend to be conservative.

In order to determine the overall sensitivity of these instruments, assuming only
beta detection capability, a weighted or equivalent derivation of a release criteria
needs to be established. This equivalent beta rele'se criteria is established based
on the relative yields of each uranium series and relative abundances (enrichment)
of each uranium Lotope. Table I presents the data used to obtain the equivalent

beta release criteria of 4200 dpm/100 cm2. From this data, and using the minimum
detectable activity methods presented in NUREG/CR-5849 the detection
sensitivities can be derived as follows for static measurements:

MDA = 4.65 (BJ2 t) "2 / (E * A/O10)

and for scanning:

MDA = (S * B,)/ (E* A/100)
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Where: MDA is the minimum detectable activity,
Br is the background counting rate (40 cpm and 150 cpm for

the pancake and cluster respectively),
tc is the instrument time constant (22 sec),

A is the area of the detector (15cm 2 and 50cm2 for the
pancake and cluster respectively),

E is the detector efficiency (0.2), and
S is the sensitivity factor.

For static measurements the MDA for the Pancake type detector and the Pancake
cluster probe arrangement are 1100 dpm/l00cm 2 and 665 dpm/100cm2 . For
scanning measurements, the value of S must be established. NUREG guidance has
indicated that for audible measurements of count rates on the order of a couple of
thousand that this value is approximately 0.25 to 0.5, whereas for "a few counts
per minute" background this value can be as high as 2 to 3. The measurement
methods used during the scanning process incorporated a meter reading method
coupled with audible response indication. Field experience has shown that twice
background is easily observed and conservative for the low background count
rates encount 'red. Therefore the sensitivity factor chosen is 2 for the GM and
cluster probe arrangements. The MDA values determined for this case are
therefore 2700 and 3000 respectively.

These MDA values are below the derived release criteria. However, since these
MDA values are not below the 25% criteria within NUREG/CR-5849 guidance,
static measurements will be taken at one meter intervals to satisfy the requirements
when these detectors and data will be used as final status surveys.

In all likelihood, the remediation Contractor will use large-area gas flow detection
systems that are operated at voltages optimized for beta detection. In that case,
the derivation of the "equivalent beta release criteria" would become moot since
the detector would be measuring only beta particles. In addition, the diftering
probe surface areas, detection efficiencies, time constants, and detector
background count rates would likely result in lower MDA's.

5
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Table 1: Principal Uranium and Uranium Progeny Radiations
(Based on Site Specific Samples)

Radionuclide Alpha Activity Beta Particles per Weighted
Fraction Uranium Alpha Beta/Alpha

U-234 0.568 Decay Ratios
U-234 0.568

U-235 0.025
Th-231 1 0.025
U-238 0.4
Th-234 1 0.4

Pa-234m 1 0.4
TOTAL 1 _0.825

TOTAL ALPHA/BETA RATIO = 1.212121212

Modified Criteria equals 0.825 x 5000 dpm/lO0 cm 2

Modified Criteria 4200 dpn/ 100 cm 2

6
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5. Q Describe the training or instructions provided to individuals working in or near the
areas to be remediated, but not directly involved in the decommissioning efforts.

A TI has an extensive program to protect the health and safety of its employees. An
important part of this program is maintaining employee awareness of planned and
ongoing activities at areas adjacent to their work location and informing them of
any necessary precautions. Planned and ongoing remediation activities are the
subject of facility-wide bulletins to all supervisors informing them to keep
employees at a safe distance. Periodic bulletins to supervisors include reminders as
to ongoing remediation activities.

Before each remediation activity is initiated, each supervisor and all affected
employees are briefed on the activity, its location and expected duration, and are
provided appropriate general or specific instructions. For example, the attached
schedule shows the dates that instructions were conveyed to all employees within
Buildings 4, 5, and 10 who might be affected by the upcoming Building Interior
Remediation activities. Similar instructions are provided for open land area
activities though there are usually fewer employees involved as few employeeh
spend much time near the remediation locations.

In addition, of course, locations of remediation activities are appropriately posted
to alert workers and visitors of any hazards (see response to Question No. 8).
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BRIEFINGS FOR EMPLOYEES WHO WORK AT OR NEAR LOCATIONS
SUBJECT TO BUILDING INTERIOR REMEDIATION

Janna 9.225

13:30-14:00: Safety Department (Bldg. 10)
14:05-14:25: R&M and Fork Track Repair (Bldg. 10)
15:00-15:10: Facilities Building and Equipment Maintenance (Bldg. 10)
15:15-15:30: Facilities Construction Services (Bldg. 10)

: 5enarf 10 1995

06:30-07:15: Wire Dept. 2stand 3rd shifts (Bldg. 10)
14:30-15:00: Wire Dept. 2nid shift (Bldg. 10)

15:00-15:30: Bldg. 4 TM and IMD (Bldg. 4)

January 11. 1995

06:30-07:15: TM and IMD (Bldg. 4)
14:45-15:15: Metals R( overy Area (Bldg. 5)

8
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6. Q In the Remediation Plan you included a description of your gross alpha counting
technique for determining total uranium concentrations in soiL. In the Remediation
Plan and in your September 1993 Final Report of the Remediation of the Former
Radioactive Waste Burial Site you included data that validates this technique as
sufficiently sensitive to meet the NRC criteria for release for unrestricted use (30
pCilgram for enriched uranium). Although you described aspects of the Quality
Assurance (QA) program relating to the gross alpha measurements in Section
7.3.4 of Appendix A to the Supplement, provide additional explanation on how
your QA program will compare the numbers from alpha and gamma spectroscopy
results and how differences or anomalies will be resolved.

A Results from samples processed by an independent laboratory are reviewed. The
reviews include comparison of alpha spectroscopy versus gamma spectroscopy and
each is compared to gross alpha counting. It is expected that some variation will
exist. The predominant variation has occurred in comparing results of gamma
spectroscopy to alpha spectroscopy and gross alpha counting. This variation has
beet, related to uncertainties in counting data for low yield photons of low activity
samples, inference assumptions and vatiation in the scaling factor used to infer
2 34U activity concentrations. As indicated in Item 11, there exists a known
standard bias in low activity samples (<20 pCi/g) where gross alpha counting
yields conservative results.

Regardless- anomalies and/or differences are identified through the QA/QC
process and resolution is attempted. For each sample, the following QA checks
are performed: (I) compare values of 2 35U and 2 38U reported for alpha and
gamma spectroscopy- (2) compare total uranium obtained from alpha spectroscopy
to results obtained from gross alpha counting technique; and (3) using the 2 34U to
23 5U ratio obtained for alpha spectroscopy, correct the gamma spectroscopy data
for total uranium for comparison to alpha spectroscopy and gross alpha counting.

Investigation of variations or anomalies may include re-analyses (including sample
preparation) by the same laboratory and gross alpha counting. In some instances,
an investigation of a variation or anomaly may be unnecessary if the sample is from
an excavated area. The sample may no longer be of consequence if the sampled
soil has been disposed of off-site or if the samples surrounding the location of the
sampled soil confirmed that the sampled area was indeed elevated.

Samples used for final survey data should be resolved and if resolution is not
accomplished via the methods presented or by methods of statistical analysis, then
the following may be considered: (1) if both gamma spectroscopy and alpha
spectroscopy were performed then alpha spectroscopy will generally over- ride

9
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gamma spectroscopy analysis, (2) if only gamma spectroscopy analysis was
performed then re-submittal of the sample for alpha spectroscopy analysis will be
considered, and (3) if the approaches described above do not resolve the
anomalies, re-sampling the area may be considered.

10
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7. Q We have no objection to the concurrent survey, remediation, and restoration of
interior areas of the building as described in the Supplement. However, we need
more detailed plans for this activity so that we may inspect these activities while
they are in progress. Please provide the following information:

a. A map or figure on your proposed segmentation of areas.

b. A tentative schedule for the resolution of each area.

c. A commitment that you will provide an updated schedule to Region I
approximately once or twice per month.

A The following preliminary schedule for the decontamination of buildings 4, 5, and
10 at the Texas Instruments (TI) Attleboro Plant is attached. This tentative
schedule assumes mobilization of a decontamination contractor (DC) on or about
June 24, 1995. It is expected that this schedule will be frequently adjusted as the
effort progresses to tqke into account actual building conditions, availability of
personnel and other factors. Starting dates, milestones and completion dates are
all subject to adjustment as deemed appropriate by TI to conduct this effort
efficiently.

Following the schedule diagram, four figures are also attached. These figures
show the general locations on the TI Attleboro site where building interior
activities will take place. It is premature to show segmentation within the
buildings until there is a better understanding of the remediation process. The
initial activities within Bldg. 10 are intended to develop a working model of the
process, and that in turn, will allow more accurate scheduling of subsequent areas.
As soon as a more detailed and reliable schedule is developed, it will be forwarded
to the U.S. NRC.

Texas Instruments will notify the U.S. Nuclear Regulatory Commission (NRC) by
the first of each month regarding progress against the attached schedule, and of
changes in the schedule for the continuing effort. Since it is likely that the
schedule will be dynamic in nature, TI suggests that, if the NRC desires to observe
any specitic activity on the schedule, it should check with the TI project manager,
in advance, for the current project status.

11
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Prmliminauy Schedule for Uth Decon lnation and DecomMlloning of
Buildings 4, S, and 10 - Texas hmbumsnti Ateboro Plant

-Iftm : A : o -I' ; UP ,IOd
D & D Czntat Procurement 5/22/95 16123/95 32.00d

Mobilization 6/24/95 6/29/95_1 6.00d U

BuMding 10 17/1/95 j9/16/95
Survey

I +

79.00d

24.00d7/1/95 7/24/95

Decnuinnte 7/3/95 9/14/95 74.-Od

Restore _7/11/95 9/16/95 68.O0d

Buikling 4 17/24/95 10/2/95 70.00d
Surse '7/24/95 7/31/95 8.00d

Dec9/15/95t 9/30195¶ 16OOd

i Restore 9/295 10/2/95 m o0.od

[Buiing 5 '7/24/95 10/2/95 70.00d

Survey 7/24/95 7/31/95 SAW

DoRmsto~e9/29/95 9/30/95 2.O d

Restore -. 10/2/95 10/2/95 1.00d

I

M

E m........... ....

II

I

Demobilization 10/3/95 10/11/95 7.OOd
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8. Q In Section 3.3 of the Supplement you discuss work plans that will be consistent
with the 1992 practices. In our review of the Remediation Plan and the
Supplement, it is not clear what you define as a work plan. The information
provided in Section 3.3.3.2 of the Supplement is not specific enough for us to
understand: the preparation of areas; protective clothing requirements for
workers; signs and notifications to workers; and controls for the prevention of
non-radiation workers from entering the areas under remediation. Please submit a
description of a "typical' work plan for the survey, remediation and restoration of
an intericr area segment that, at minimum, addresses these items.

A Prior to the execution of any decontamination activities by the selected
decontamination contractor (DC), rexas Instruments (TI) will require the submission
of a comprehensive set of procedures addressing radiological safety, contamination
control, radiological equipment calibration and usage, and handling and packaging of
radioactive waste. The issues raised in question #8 of the Nuclear Regulatory
Commission (NRC) memorandum dated April 13, 1995 will be addressed under the

dioogiao l safety program prcnedures. To demonstrate an u of the needs
of this program, TI is providing the following discussion on the preparation of work
areas, protective lothing requirements for workers, signs and notifiations to workers,
and controls for the prevention of non-decontamination workers from entering the
areas under remediation.

Specifi information on control of radiological safety and radiological materials control
information relevant to the aforementioned issues will be incorporated into area
radiation work permits (RWPs). Each area RWP will contain information necessary to
assess the potential for decontaminatin worker and TI non-decontamination worker
exposure to radioactive materials, and specify the means of controlling this exposure.
The RWP will contain, at a minimum, work area exposure rates, postulated airborne
radionuclide conoetrations, and bioassay and dosimetry requirents. These RWPs
will also include a description of the work tasks to be performed, personal protective
equipment (PPE) requirements, respiratory protection, and required radiologa
monitori. A sample RWP (which may be modified in accordance with the
procedures of the selected DC) is provided as Attachment A.

Thefollowing discussion provides the TI programmatic approach to the subject areas
identified in question #8.

Controls for the Preventi of Non-Deconta"ination Worr from Entering
Reoinio Areas

Ail remediation areas will be restricted by temporary baniers that are clearly marked as
described below. At times when the DC is not working, remediation areas will be
locked or otherwise secured by the 1I Facility Manager or DC Supervisor.

17
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Sigans 1oi 5lnn to De .mi in and Other F O•f W2&Me_

All segmented work areas will be posted and controlled according to the requirements
of 10 CFR 19 and 10 CRF 20. It is anticipated that most work areas will be posted as
"radioactive materials" and to a lesser extent "airborne radioactive materials" due to the
relatively low surtae contamination levels and bulk vohunm activity conometrtions. A
copy of the segmented area RWP and worker sign-in log will be posted at the access
control point of entry to the work area. Postings wig be placed in conspicuous areas to
ensure that TI facility workers do not inadvertently enter controlled areas.

Eutimra~ of Work and Waste Stra_ Aea

Access to segmented work areas undergoing active decontamination will be limited to
a conspicuously posted control point. This control point will be the access location
through which all workers may enter the area (only after reading and signing the
associated RWP). Each access control point will inchide a frisking station to assess
and limit the transfer of contamination from the work area. Depending on the
decontamination worker traffic flow through the areas, the access control point may be
manned by a health physics technician (HPf'). During low-tmftc work periods, trained
workers will be allowed to frisk themselves.

Depending on the work activity speciflod in Le RWP and the results of frisking,
workers may be requited to remove and dispose of PPE in waste receptacles
maintained at the access control station. At the close of daily decontminan
activities, waste drums for PPE and other contaminated disposable items will be sealed
and swiped for removable contamination. Materials necessary to decontanate
workers such as water, non-toxic detergents and other agents will be maintained at the
access control station and wed as necessary.

If it is detennined that special containment enclosures are required to limit the potential
dispersion of airborne radioactive material, a more restrictive radiological control area
will be serviced and posted. It is anticipated that these restrictive acess control zones
will provide a support service to activities requiring respiratory protection.

Seletion of PPE and Radiolocal Monitoring Eumet

PPE will be selected based on the work area condition assessment. It is anticipated the
standard work ensemble in radioactive materials areas will include coveralls, work
boots, and gloves. This PPE may be upgraded to disposable Tyvek coveralls, boot
covers, and hoods if the potential for significant removable contamination (in excess of
the surface contamination limits defined in NRC "Guidelines for Decontamination of
Facilities and Equipment Prior to Release for Unrestricted Use or Termination Licenses
for By-product, Source or Special Nuclear Material") exists. The standard work
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ensemble in airborne radioactive materials areas will include Uwsposable Tyvek
coveralls, boot covers, hoods, disposable gloves, and respiratory protection.

Respiratory protection may consist of air purifying respirators, self-contained breathing
apparatus (SCBA), or supplied air lines depending on the airborne activity
concentrations and the work activities undertaken. If respiratory protection programs
are implemented, they will tvn maintained in accordance with Amerkan National
Standards Institute (ANSI) Z88.6-1984 recomndations and 10 CFR 20.1502.

As specified in the RWP, decontamination workers will be supplied with a radiation
dosimeter as appropriate that may be read on a quarterly basis (or more frequently if
needed). In the unblely event elevated gamma exposure rates are encountered
(defined as greater than 2 mR/hr), the DC Supervisor may implement a self-reading
dosimeter (SRD) or remote tracked "Chirper" system to monitor elevated worker
exposures.

The DC will provide radiologica equipment capable of determining fixed and
removable surface alpha and/or beta-ganmma contamination, gamma exposure rates,
and alpha and/or beta-gamma aitorne radionuclide concentrations adequate to meet
temnatn survey criteria. All instruments shall be calirated in accordance with the
specifications contained in ANSI N323-1977 or more recent versions. Detailed
calibtn records (including date, method, source description, and results) shall be
kept as quality assurane records under the supervision of the DC Supervisor. On a
daily basis, or as flequently as required, each type of ins-nnntation shall be checked
to ensure proper tolerance within calilbaon limits.
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AT'ACAENT A
(Question No. 8)

SAMPLE RADIATION WORK PERMIT
RW Tile:

RWP No: ___ ___ode 01Iesm

Roque"d By: Work Locaon:

DeeapNlon of Wo0 to be Pedommel:

______D of al ___f.

Rjaion Lo#VelGaNri Arms
Raintlor Leyele Wodcraaa
R~adonudde Present
AMMMn Raiwdbmd Conuritreon
Tolal Surface Costui*,wDln Laveb
Remnoydle Sudmso Contanrmtlwn Levels

&Bwwd By: _______ 0do of Strwey:

Genrwal AM San"lh
Radon Srf
Game E~onmm Rate

Uw

*U1O au
*W10O ow2

TnD flp
SRD
Sho Covem
Tyv•k Coverde

Ful Face Respirator
supmod~uns

GRo&Cbber

____ Other

.1/2 FaCS RAeito
___S~fiA

Specia hiddnus"

WhWobBongRe _

1. AI worn wi be cd In a praic nmew maldalin• a nnk*numn of qosam to

2. AN equie dombey wI be doned prior to wet kft work me.
3. As proledive equ4nwm wI b donned ptor to enty kt the work* Als.
4. Ehig *n df, ad dwAung rs prohbled hi the work ams.
5. Visitor= andtor perons urnfendla with a, esdWy prooedures WE require an ecot

1n m , endry.
a. Ai kindklu enoerng the work arm mut agl the Acces Control Log.
7. Personnel terng tw die am requi r to be famdar with proexes for

deconmdtw l and fMbW.
8. Peaonnel witni hoy the Be HP of unuaual conollons or eqopmeMt mWniunctlon.

RmiVWsvd By

APFrprVs BY:

Dole:

pmS or dew"ne)

Tednnald For. Copleln of Job
CanQWd1on of RWP

Ode:

- Eq~lsaln of RWP

ROD Updweo:
chopin
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ATrACHMENT A
(Question No. 8)

SAMPLE RADIATION WORK PERMIT SIGNATURE FORM

RWP Title_
RWP#

Sigr• this RWP indicates that you have had a pre-job bricfing, have read the RWP, and fully
urst all the requirements and radiologicl hazards related to this job.

RWP
Briefing Name

Date (Print) Signature SSN# TLD #

& a & £

-& a a £

I. & .1 a

& a. a a

& & a a

a. I. a

I. F 'I 9

a. 9

I. I. 9 9

Briefing Performed By- Date
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9. Q Briefly describe your system for archiving samples described in Section 3.4 of the
Supplement. Approximately how much sample is retained for further analysis?

A Soil samples collected in the field include but, e not limited to; surface samples,
sub-surface samples, floor (excavated area) grab samples, processed soil samples
and confirmatory samples (including duplicates/replicates). Samples are normally
collected in one liter jars. Volume of soil within the jars is typically to capacity but
will vary depending on the recovery of soil from the sample process such as those
obtained from some subsurface (split spoon) samples. The mass of the soil sample
retained is typically 500 to 1000 grams. The amount of soil used for the gross
alpha analysis is minimal constituting approximately 20 grams.

The criteria for archiving samples vary depending on the specific phase of the
project. Characterization survey soil samples are archived until remediation is
complete and include surface and subsurface samples. Final status survey samples
are maintained until license termination is complete. These include excavated area
samples, excavation perimeter samples (sub-surface and surface samples) and
characterization survey samples outside of excavated areas. Samples to be
archived are assigned unique numbers in the form of AAA-XXX-MMDD-NNNN,
where AAA denotes the area from which the sample was obtained (i.e., BIO for
Building 10 area), XXX denotes the type of sample obtained (i.e., SSS, FOS, etc
for split spoon sample and floor grab sample), MMDD denotes the month and day
the sample was obtained, and NNNN is a consecutive number for the sample. In
addition to this unique archiving designation, the physical location (grid
coordinate) from which the sample was obtained is recorded in a reference file. All
archived samples are placed into a "wrangler" (a I cubic yard container) labeled
with respect to its contents ( approximately 200 per container) and located in a
secured storage trailer dedicated for this purpose. To date over 6000 samples
have been archived.
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10. Q In Attachment C of Appendix C to the Supplement (the Radiological Health and
Safety Plan), there appears to be an error in the units for uranium bioassay results.
A uranium concentration of 5 g/l urine (the specified action level) would yield a
value that is several times the Annual Limit on Intake in 10 CFR 20, Appendix B
(assuming inhalation of a class Y compound). Please correct this error.

A The appropriate action limit for bioassay is 5 pg/l. This was a conversion error
created when the original document was transferred from one word processing
program to another and special characters were not recognized during the
conversion process. Unfortunately this was not identified in final review prior to
submittal.
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11. Q In the telephone conversation with Mr. Roberts on April 7, 1995 you stated that
your gross alpha counting technique appears to over-estimate low concentrations
of total uranium in soil. Describe the methodology that you will use for applying a
correction factor to the lower concenratirn results using this technique.

A It has been previously recognized (ORISE: Ref. 4) that the gross alpha counting
methods over predicts the "true" activity at concentrations below 20 pCi/g. The
reason for this over prediction, especially at background concentrations of 1-2
pCi/g is related to the natural Uranium daughters in some state of equilibrium (i.e.,
Ra-226 and its progeny) resulting in approximately 8 alphas per pCi/g total
uranium rather than the three alphas normally associated with uranium devoid of
its progeny. Generally, this has not Ih,, an issue since the results tend to be
conservative and controlling action lost often continue to be based on
acceptance of the over-predicted valu. wever, it may be desirable in cases of
grid cell averaging to account for this ovL~ prediction in instances where averages
marginally exceed the criteria. In order to account for this discrepancy at
concentrations near background, an evaluation of a larger sample population was
performed which supported this observation. The samples evaluated in this
analysis compared gross alpha screening to alpha spectroscopy rather than gamma
spectroscopy, since the minimum detectable activity for gamma spectroscopy is

approximately 8 pCi g- 1.

This evaluation demonstrated that an average total uranium concentration of 1.71
* 0.41 pCi g-' obtained from alpha spectroscopy resulted in an average alpha
screening value of 11.2 * 3.1 counts/10 min (sample population of 20).

In applying this analysis to field data, a conservative assumption of using the
average plus 1 standard deviation as a lower boundary condition is appropriate.
Accordingly, all gross alpha counting results less than or equal to 14 counts/lO
minutes will be attributed to natural uranium levels assumed to be 2 pCi/g. This
assumption and correction to the data will not markedly affect grid cell averaging
but will result in samples more closely approaching actual values.

Reference:

4 ORISE (1993), "Confirmatory Analysis, Gamma Spei, n•,scopy and Alpha Screening,
Texas Instruments Incorporated, Attleboro, Massachustlts" Letter to Jerome Roth,
USNRC, from Armin Jaberaboansari, ESSAP, dated February 4,1993.
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12. Q In the telephone conversation with Mr. Roberts on April 7, 1995 you stated that
the uranium contaminated soil in some locations appears to be located in sub-
surface layers and that you will be removing the clean surface soil and using it to
fill excavated areas where contaminated soil was removed. Although we have no
objection to this procedure, please include a brief discussion on the mechanics of
the operations used to accomplish the removal and disposal.

A The method used will vary depending upon the prevailing field conditions
encountered such as extent and depth of contamination and extent of clean
overburden and its variations. Regardiess, the approach will be somewhat the
same and is presented as follows for a general case:

I. For a given area identified for remediation, the survey data is reviewed with
respect to the extent of contamination.

2. Overburden soil is removed from the surface to the expected depth of
contamination. The removal process is accomplished using conventional
excavation equipment capable of removing 6 inch to 12 inch lifts. In some
instances the excavating bucket is fitted with a flat bucket rather than a
toothed bucket to preclude depth mixing. The lifts will vary in thickness
depending upon the depth to which contamination is expected. Coarse lifts
will be used at near surface levels and finer lifts will be used as the depth
approaches the expected contaminated soil depth.

At all phases each lift layer is surveyed using surface scan methods and
direct measurement methods with pancake type GM detectors as
appropriate. If the levels detected by this instrumentation indicate no
contamination, surface soil samples are obtained from the exposed surface
resulting from excavation and analyzed on site. Detection of contamination
using field survey methods will signify that the depth at which the
contamination starts has been determined. In addition, each lift layer will
be mechanically processed to remove bulk aggregate and sampled to ensure
uranium contamination levels are below the acceptance criteria. All
removed overburden soil which is below the criteria is staged for
disposition as "clean" fill for on-site use (Le., backfill for excavated area).
Any removed overburden soil which is found to be in excess of the criteria
will be staged for final disposition to a licensed disposal facility.

3. Contaminated soil is then removed in much the same manner using lifts to
the final depth of contaminated soiL Each lift layer is removed,
mechanically processed to remove aggregate, and sampled to determine
activity concentration. Upon approaching the final depth, surveys are
continued at each lift to determine the final extent of contamination. Once
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complete, a final survey is conducted within the confines of the excavated
area.

4. Soil designated for backfill is used to fill in the excavated area. Any
supplemental fill brought in from off site is randomly sampled to ensure its
concentration is below the criteria.

5. Final surveys are conducted in the method described in the Supplement.
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REVISIONS TO APPENDIX B:
GROUNDWATER RADIOLOGICAL MONITORING WORK PLAN

of the SUPPLEMENT TO THE 1992 REMEDIATION PLAN

Submitted: June, 1995

In the following attachment, Ti is submitting a revised version of the Groundwater Radiological Monitoring Work
Plan that appeared as Appendix B of the Supplement Plan (December 1994).

Upon further review of the Groundwawtr Monitoring Plan, TI realized that the plan contained certain language that
was specific to single contractor. The plan cited certain forms and procedures that, if strictly interpreted, might
limit TI to using a single contrctor for performing the wodL TI would prefer not to be impeded by such
limitations, so many of the modifications to the plan are motivated by an attempt to create a more universal plan
that cam be implemented by any qualified conmactor or TI. Additional modifications are intended to clarify the
plan and to improve Ti's ability to implement it effectively.

The following paragraphs summarize the modifications that were included in the attached Groundwater
Monitoring Work Plan. In places where there is more than a simple language edit, a brief description is included
that explains the nature of the change.

LIST OF MODFICATIONS:

1. INTRODUCTION

Language was modified to reflect that Rev. 2 was prepared by TI. Removed phrase that specified that sampling
will occur only after remediation is complete.

2. GROUNDWATER MONITORING PROGRAM

Minor edit of language referring to NES/IES.

2.2.1 Groundwater Potendometric Surface Measurements

Title was changed from "Groundwater Flow Mapping" to the current version listed above.

Language was edited that referred to NES/IES.

Requirment to generate groundwater flow maps was modified to measuring groundwater elevations in the monitor
wells. As modified, the same objectives are accomplished but in a more manageable approach.
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2.2.2 Sample Collection Procedures

Language was edited that referenced NES/IES.

Narrative was modified to reflect the fact that some sampling of existing wells will be performed prior to
remedlation.

The listing of typical sampling equipment was modified to reflect that which is ordinarily used by TI and otber
qualified contractors.

Requirement was removed to screen well air for the presence of organic contamination. This was originally
included to test for the presence of explosive gasea. Explosive gases have never been a problem in 12 years of
collecting groundwater samples at TI. Additionally, the recommended method would not have distinguished
between explosive gases and solvent vapors. h latter would almost certainly be present, so it would just iced to
confusion.

Requirement was removed to containerize and hold all purge water until receipt of radiological test results. luig
would prove to be an onerous burden in the case of Tl's bedrock monitoring wells that might generate as much as a
few thousand gallous of purge water at each welL In place of this requirement, TI has developed a more
manageable procedure that involves pre-sampling of the monitor wells prior to purging; collection of a composite
sample during purging to demonstrate compliance; and collection of the formal sample used for reporting
purposes.

2.2.4 Analytical Program

Language was inserted that refers to the formal samples used for reporting purposes, as distinguished from the
"pre-samples" and the "purge composite samples."

2.2.5 Quality Assurance/Quality Control

Language was modified or deleted that referred to NES/IES.

The procedure for decontaminating non-disposable sampling equipment was modified; replaced the first potable
water rinse step with a methanol rinse step (this will address ay organics should they be present), and deleted
deionized water rinse at the end.

Reduced the frequency of collecting field blanks from once per day to once per week.

2.3 INVESTIGATION RSULTS REPORT

Contents of the report ; . scaled down to include summary tables of all test results and the raw data. TI feels this
is adequate in scope and is more manageable, thus ensuring completion in a timely manner.

ATrACHM WNT I List of Relevant NES/IES Standard Operating Procedures

Thi attachment was deleted from the plan.
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1. INTRODUCTION

This document was originally prepared by Integrated Envirnmental Services, a division of NES,
Inc. (NES/IES) for Texas Instruments Incorporated (MI) to present a plan for radiological
monitoring of groundwater at the TI facility in Attleboro, Massachusetts (the "Site"). Rev. 2.0 Is a
modified version which was prpared by TI. TI has proposed to remediate several areas where
radiologically contaminated soil has been documented Such areas will be referred to in this report
as a Remediation Area (RA). As part of the decommissioning activities, groundwater monitoring
will be performed to determine whether radiological constituents are contained in the groundwater
in the vicinity of an RA. Identification and discussion of each RA is not included in this reporL

1.1 PURPOSE

TIhe purpose of this workplan is to describe the methodology and logic of the monitoring program
to ascertain the presence of radionuclides in the groundwater at each RA. The results of this
investigation are Intended to be used in support of the completion of decommissioning efforts at the
Site and termination of T's Special Nuclear Materials License No. 23.

1.2 SITE HYDROGEOLOGY

The following description of Site hydrogeology was summarized from Apendix F, Site
Hydrogeology in the 1993 Burial Site Final Report submitted by 1" to the NRC in September
1993. The site is located within the bounds of the Naeragamet basin. Bedrock consists of folded
metasediments of the Rhode Island Formation containing fractures parallel to the northeast-
southwest tending 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 IOE-5 to IOE-6 cm/s)
overlain by interbedded silts, sands, and gravels (hydrauic conductivity IOE-2 to I0E-5 cmls),
with peat and other organic deposits nea the surface reaentLng a pr•-deveopment wetland in
some locations.

Both the bedrock and overburden ar waterbeering zones with some degree of hydraulic connection
between them as indicated by pump test results. The water table Is generally 4 to 5 feet below
grade and a ncrthwest-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 cast of the divide flows towards Cooper's Pond and the Taunton River Watershed.

Ig.gz~.d hvkoausuai Sirvic., A DIVISk ctNES, Inc., 44 UadIK Rock mini. D*my, CT 06510 Pa~e1
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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. Existing monitoring wells located in the immediate vicinity and on the
downgradlent side of each RA will be sampled, if possible. If no overburden wells ae 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 aquffer; howevea, no additional bedrock wells are 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 manfacturng 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 11 of tese are locteI off-site. A potentiometric maRp generated in May 1990,
of the overburden aquifer was provided by TI (MI, 1990), and shows the hydraulic gradient of the
Site (See Figure 2).

1T Is presently conducting a groundwater remediation program in the area where 24 wellpoints
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, METHODS AND PROTOCOLS

2.2.1 Groundwater Potentiometric SUrface Measurements

In accordace with Ii's standard protocol, the groundwater elevations of monitor wells will be
gauged prim to any samplng acvitie. Such information win be used to interprt pWudwater
flow dinwtio In the event tat a new monitor well Is required, the groundwater flow direction will
be used to select the proper placement downgradient of the RA.

2.2.2 Samvle Collection Procedures

Groundwater samples will be collected from identified wells adjacent to each Individual RA. At a
minimum, groundwater will be sampled as remediation of each RA is completed. In a number of
locations where there are existing monitoring wells, samples will also be collected prior to
remediatkm. The following equjipment will be used for well sampling:

Either Disposable Polyethylene Bafler or Electric submemrble pump
Re-useable Teflon Bailer Disposal cord

himpmW ftvkamewd Umn, A Mklm d NES. 1w, 44 Shdkw Rod U4 Dmbwy, Cr OU10 P~p 2
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Appropriate discharge tubing Well location and site map
11 data collection forms Misc. tools
Stop watch or equivalent
Conductivity type water level detector
Appropuiate Health and Safety Equipment

Equipmen decontamination will be according to the procedures stated in Section 12.5 - Quality
AssuranceiQuality Control. The depth of standing water will be measured using the conductivity
type water level detector.

The volume of water standing in overburden monitoring wells will be calculated and three to five
well volumes of water will be purged prior to sampling to ensure the collection of a representative
groundwater sample. In the case of bedrck monitoring wells, standing water will be purged prior
to sampling until equilibrium is reached as defined by temperature, pH and conductivity, or until
three volumes are withdrawn, whichever is the lesser volume.

Disposition of purged standlng water will be based on a baseline screening sampling protocol.
Prior to purging the monitor wells, and prior to formal sampling, a preliminary screening sample
will be collected from each monitor well and analyzed for gr m alpha ons. Preliminary
screened samples will be compared against USEPA drinking water regulations (40 CFR 141)
which specify a m,. xlmum contaminant level (MCL) for gross alpha of 15 plo-cures per liter
(15 pCf).

After successful completion of the screening process, formal sampling will proceed. Formal
sampl:ng !nvolves purging groundwater to the grot Ad surface prior to sampling. During the
purging process, additional water samples will be collected every 5 minutes, combined into a
composite sample, and analyzed for gross alpha concentration. The purging process sample will
be used to demonstrate that compliance was maintained. After purging has ceased, and the water
level in a monitoring well has recovered to at least 75% of its original level, a sample will be
collected using a sampling bailer.

Any new monitoring wells will be installed according to Department of
Environmental Protection Guidance "Standard References for Monitoring Wells, WSC-310-91."

2,2.3 Sample Identification. Dcm Naton n HanLiA-

Each sample will be assigned a unique alpha-numeric identifier which is consistent with previous
sample Idetiftcation schem used at the site. Each sample will be logged in a fieldc nobook at
the time of collection along with the following infomation: date sample was collected; weather
conditions; unique sample identification number; field screening rLsults; sanaple location and depth;
verbal description Of sample (matrix, color, texture, odor, etc.); and any unusual conditions or
incidts dOuing mmpl.
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Samples sent off-silt 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 reliznqulshed to the laboratory.

2.2.4 Analytical Pnrmm

All formal samples collected for reporting purposes are to be analyzed for gross Alpha and gross
Beta radioactivity. Thim USEPA drinking water regulations (40 CFR 141). provide maximum
contaminant levels (MCLs) for drinking water. These regulations state that the MCL for gross
Alpha Is 15 pCl/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.

2.2.50Quality AaneaOualitv Control

An sample containers will be laboratory supplied, pre-cleaned and traceable. Si..tping containers
will remain closed and sealed until sample containers are needed. Sample containers will remain
dosed until ready for use and then closed immediately after filling with the sample.

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: methanol dnse;
scrubbing with soapy water and a soft brush; and a potable water rinse.

Field blanks will be collected at the rate of one per week and will be generated by passing
lahoratory supplied analyte-free water through decontminated sampling equipment into empty
sample containers. The blanks will be analyzed according to the same analytical protocols selected
for this investigation.

2.3 INVESTIGATION RESULTS REPORT

Analytical data will be received from the laboratory approximately 3-4 weeks from the date of
sample collection. Once the laboratory data aw received, a aummary report will be developed"
'his report will Include tables summarLing the potenlometric and analytical

resul, and it will include attawhments containing copies of the raw analytical laboratory data, and
the field log sheets.
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Docket No. 070-00033
License No. SNM-23
Control No. 121534

Mr. Michael Elliott
Environmental Manager
Texas Instruments, Incorporated
34 Forest Street
Attleboro, MA 02703

SUBJECT: ADDITIONAL INFORMATION REQUIRED REGARDING YOUR DECEMBER 1994
SUPPLEMENT TO THE 1992 REMEDIATION PLAN FOR THE ATTLEBORO SITE

Dear Mr. Elliott:

This is in reference to your letter dated December 19, 1994, that transmited
the Supplement to the 1992 Remediation Plan (the Supplement) for your
Attleboro, Massachusetts facility (License No. SNtN-23). The 1992 Remediation
Plan for the Identified Building 12 Burial Area (the Remedlatlon Plan) was
also included in our review. This also refers to a telephone conversation
between you and Mark Roberts of my staff on April 7, 1995. In order to
continue our review, we need the following additional information:

1. The characterization report (discussed in section 9 of the Supplement)
is necessary to evaluate the adequacy of the radiological
characterization that has been performed at the facility. Provide the
date that you will transmit this report to Region I.

2. In Section 3.1 of the Supplement and in Section 7 of Appendix A to the
Supplement you discuss surface scans for affected and uraffected
exterior areas of the site. At what distance above the ground surface
are these measurements performed? What specific follow-up is performed
for locations that exceed 1.5 times nominal background?

3. Describe the criteria or method that you have used for determining
background for use in the evaluation of the results of exterior surface
scans.

4. In Section 3.2 of the Supplement you discuss surface (radiological)
scanning for interior surfaces. Describe the methodology and the
instrumentation that you are employing. Include a description of the
instrumentation and the detection sensitivity for this equipment. You
may find it useful to refer to Section 5.2 of NUREG/CR-5849, 'Manual for
Conducting Radiological Surveys in Support of License Termination", for
the calculations of detection sensitivity of a radiation survey meter.

5. Describe the training or instructions provided to individuals working in
or near the areas to be remediated, but not directly involved in the
decommissioning efforts.
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6. In the R-,iediation Plan you included a description of your gross alpha
counting technique for determining total uranium concentrations in soil.
In the Remedlatlon Plan and in your September 1993 Final Report of the
Remedlatlon of the Former Radioactive Waste Burial Site you included
data that validates this technique as sufficiently sensitive to meet the
NRC criteria for release for unrestricted use (30 pCi/gram for enriched
uranium). Although you describe aspects of a Quality Assurance (QA)
program relating to the gross alpha measurements in Section 7.3.4 of
Appendix A to the Supplement, orovide additional explanation on how your
QA program will compare the numoers from alpha and gamma spectrometry
results and how differences or anomalies will be resolved.

7. We have no objection to the concurrent survey, remediation, and
restoration of interior areas of the building as described in the
Supplement. However, we need more detailed plans for this activity so
that we may inspect these activities while they are in progress. Please
provide the following information:

a. A map or figure on your proposed segmentation of areas.

b. A tentative schedule for the resolution of each area.

c. A commitment that you will provide an updated schedule to Region I
approximately once or twice per month.

8. In Section 3.3 of the Supplement you discuss work plans that will be
consistent with the 1992 practices. In our review of the Remediation
Plan and the Supplement, it is not clear what you define as a work plan.
The information provided in Section 3.3.3.2 of the Supplement is not
specific enough for us to understand: the preparation of areas;
protective clothing requirements for workers; signs and notifications to
workers; and controls for the prevention of non-radiation workers from
entering the areas under remediatlon. Please submit a description of a
"typical" work plan for the survey, remediation and restoration of an
interior area segment that, at a minimum, addresses these items.

9. Briefly describe your system for archiving samples described in Section
3.4 of the Supplement. Approximately how much sample is retained for
further analysis?

10. In Attachment C of Appendix C to the Supplement (the Radiological Health
and Safety Plan), there appears to be an error in the units for uranium
bioassay results. A uranium concentration of 5 g/l in urine (the
specified action level) would yield a value that is several times the
Annual Limit on Intake in 10 CFR 20, Appendix B (assuming inhalation of
a Class Y compound). Please correct this error.

11. In the telephone conversation with Mr. Roberts on April 7, 1995 you
stated that your gross alpha counting technique appears to over-estimate
low concentrations of total uranium in soil. Describe the methodology
that you will use for applying a correction factor to the lower
concentration results using this technique.

OFF;CiAL ~ cr
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12. In the telephone conversation with Mr. Roberts on April 7, 1995 you
stated that the uranium contaminated soil in some locations appears to
be located in sub-surface layers and that you will be removing the clean
surface soil and using it to fill excavated areas where contaminated
soil was removed. Althnugh we have no objection to this procedure,
please include a brief discussion on the mechanics of the operations
used to accomplish the removal and disposal.

We will continue our review upon receipt of this information.
duplicate to the Region I office and refer to Mail Control No.
contact Mark Roberts at (610) 337-5094 or me at (610) 337-5252
any questions concerning this letter.

Please reply in
121534. Please
should you have

Your cooperation with us is appreciated.

Sincerely,

,ohn I mn~an
John D. Kinneman, Chief
Site Decommissioning Section
Division of Radiation Safety

and Safeguards

Docket No. 070-00033
License No. SNM-23
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TELEPHONE CONVERSATION Date:4/7/95 Tlme:4:00
RECORD

Mail Control No.:121534 License No.: Docket No.:
SNM-23 070-00033

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

I Inc. 236-1809

Person Calling: Michael Elliott, Environmental Manager

Subject: Clarification of items in the Remediation Plan Supplement for TI Attleboro

Summary: I requested information to clarify the statistical evaluation of the soil sampling
pattern for affected exterior areas. To summarize, due to the relatively large potentially
affected area that is being surveyed, TI is using a sampling pattern that calls for less
samples than suggested in NUREG/CR-5849. Their statistical analysis indicates that their
sampling pattern ik sufficiently representative to meet the intent of the NUREG since they
have collected and analyzed approximately 6,000 samples.

Mr. Elliott also informed me that the results of the surface and sub-surface soil samples
indicates that there is a sub-surface layer of uranium-contaminated soil. Their exterior
remediation plans will include removal of the clean layer, disposing of the contaminated
layer of soil and returning the clean soil to the excavated area. He also discussed that
refinements in the gross alpha measurement technique will allow the application of a
calibration factor to be applied to results that appear to be close to background. Their
sample results for very low concentrations of uranium in soil have over-estimated the
total uranium concentration. I informed Mr. Elliott that since we are about to request
some additional information concerning their 1994 Supplement to the Remediation Plan,
that we will include a request that they summarize these latter two items in their response
to our request for additional information.

Action Required/Taken: 8 information upon receipt.

Signature: Date:4/9/95

OFFICIAL RECORD COPY hM 10
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RETURN RECEIPT REQUESTED
Aicle No. Z 074 994 100

e0fpd- ~oad35

Mr. Ma'k RobWU. ClIP
Senior Health Physidst
US. Nudear Repadatory Comndnlom
Releoul
473 Alezaldle Road
King of Pmsdsl PA 19400

Re: SWIkx" to the 1992 RensfisKo Plu

Dear Mr. Robeti:

As you know, ,exas lashuments Iamporued (M), Mtedals Contro Group has beem
itsg ts facility and s•it at Anktom MA, In accordamw with a

plan, includi•g criteria, previously approved by the NRC.

Enclosed b a "SupplenmM to the 1992 Remedlato Pa" (December 1994) (the Supplement) that
T11 has prepared in order to document the specifc actions that TI is taung to compMe die
deormlsuoalag of the site am facility, end thu achieve terminstion of Special Nuclesr Marial
L.,cezue No. 23 and release of the entire faclity ad site for unmtricted use.

We woudd appvciat the NRC's approval of the Supplemen by a licee amendmen which
reaffirms that saWtfacory performance of the decribed activities will complee dte
decomMisloning of the faciUy and site in acoordcace with cdteda dn Wadded In te Site
Decommissioning Magement Plan Action Plan ofApri 16,1992.

Sincely.

MateriLs& ContoL "I.ou

Mihael JELlit
EnvinmeSanfet Manafter .Enl•mna, s afcy& elh et

.17 9 /N 7 )'r-,

Encl: "Supplement to the 1992 Resnedlaon Plan" (December 1994)
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1.0 PURPOSE OF THE SUPPLEMENT

Teas Instruments Incorporated, Materials & Controls Group (CM, has been
dcommissioning its facility and site at Attleboro, h 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.

I
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2.0 BACKGROUND

2.1 HISTORICAL OPERATIONS

In 1952, the Atomic Energy Commission (AEC) engaged Metals & Controls Corporation
to fabricate uranium fuel elements for experiment 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 m 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 manufactng 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 pennanently
concluded its involvement in uranium fuel element manufacturing..

2.2 PAST DECOMMISSY)NING 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.

2
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In 1981, when TI permanently ceased its involvement in nuclear m activities,
TI initiated final D&D efforts in accordance with an NRC-approved Decommissioning
Plan contained in its License.

2.2.2 1982 D&D of Building Interiors

In 1982, TI conducted D&D activities within the inte.ior of the portion of Bldg 10 that
had housed the HFIR operation. These activities were expanded to include systematic,
radiological surveys of the portions of all other buildi&3s (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 11 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 T's position that residual radiation did
not pose a significant or immediate health concern. However, the report also documented

3
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the presence of isolated areas of soil contamination in excess of the NRCs guidance policy
for umrestricted release, Option 1 of the 1981 Branch Technical Position (1981 BTP) (46
FR 52061, October 23, 1981).

2.2.5 Ronediation 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 ranp along the west side of Bldg 10 in the 1983 time
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
T~s commitment to reinediate 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 part of the SDMP Action Plan.

After evaluating a wide range of technical options, and afler 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
guidasice 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

4
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identified the exstem of elevated radiation levels on the southwest side of Bldg 5.
Subsequent suveys, including subufac soilI m (March, 1994) indicated the
need to perform remediation actives at this location. TI notified the NRC of itsintetions in March, 1994, and reeived the NRC's approval to proceed with the
remediation. aemediation activities commenced on April 28, 1994, and were completed
by November 14, 1994. The remediation project generated 115,000 cubic feet of
contaminated soil which were also dispositioned to the licensed disposal facility in Utah.

5
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3.0 ITS CONTINUING ACTIVITIES TOWARD COMPLETION OF
DECOMMISSIONING

In addition to the decommissioning activities described in the previous section that were
peroformed in the past, 1I has identified several activities that, once completed, will satisfy
all the decommiss'oning requirements for the Attleboro facility and site. As an initial step,
TI has reviewed historical documents, including reports and photographs and previo-is
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
"uaffected" 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 OPEN LAND AREAS

The activities that are described below, commenced in July, 1994, and all field work will
be completed by December, 1994. TI'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 ,ite) 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 Arem, and the Soils Adjacent to the HFIR Loading Dock.

6
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Within the developed areas, TI further subdivided the land as either "affected" 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 NUREGICR-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 performed, as described in Sections 7.1 and
7.3 of Appendix A, similar to a "Final Survey" as contained in the 1992 Remediation Plan.
A reference grid with 10m X 10m grid cells was established 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 performed in the unaffected areas according to the
protocol described in Sections 7.1 and 7.3 of Appendix A.. 'ITs protocol exceeds the
NUREG guidance with respect to surface scans. TI surveyed 100% of the unaffected
open land areas. Additionally, TI is performing soil sampling within the unaffected 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.

7
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3.2 RADIOLOGICAL SURVEYS OF BUILDING INTERIORS

The radiological surveys of the building interiors are in progrea. This effort commenced
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 &id 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 Decommissioned Building Interiors

TI decided to perform a supplemental survey even for the building interiors that had
previously been deomnmissioned and released for unrestricted use by the NRC (i.e.
portions of Bldgs . and 4, and most of Bldg 10). In these locations, ITs contractor
scanned 100% ofthe accessible floor and wall space within 10m X 10m grid cels at30
random locations within each of the original survey units that were defited in TI's 1982
D&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 performing such surveys in active manufacturing areas, the 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 affected 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.

8
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TIs historical review identified two additional affected areas, one occupying a portion of
Bldg 1, and the other occupying a portion of Bldg 11. 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 cassified as unaffected areas the floors and wall surfaces of areas where nuclear
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
NUREGICR 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 supplemetal
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 REMEDIATION PLAN AND DECOMMISSIONING CRITERIA

Using the results 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 Decommissioning Criteria for Soils

Consistent with the limits specified in Option 1 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 some locations
and depleted uranium at other locations. In the case of enriched uranium, the

9
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concentration, measured as total uranium, shall not exceed 30 pCi/sm on average. For
deple•d uranium, the concentration, measured as total uranium, shall not exceed 35
pCi/gm on average.

Similarly, the previously approved 1992 Remediation Plan included a criterion of 30
pCi/gm 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 C of ITs License originally established decommissioning criteria for facilities and
equipment by referencing Regulatory Guide 1.86, "Termination of Operating Licenses for
Nuclear Reactors" (NRC, 1974). Since the issumance 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 Decontamination 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 remediation. To this end, data collected during the radiological
surveys of the building interiors will be compared against the guideline limits.
Remedistion procedures will be designed to render all suiface 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 detrmnination of final disposition.
The debris will be surveyed, and decontanrinated as necessary, to achieve compliance with
the applicable guidelines.

3.3.3 Rcfinments to the 1992 Remediation Plan

3.3.3.1 Open Land Areas

The rencdiation of open land areas will proceed as described within the 1992
Remrdiation Plan. Excavated soils will be processed using conventional methods to

10
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( remove bulk aggregate. The extent of excavations will be defined through the systematic
/ sua" ntal surveys performed as described in Sections 6.0 and.7.0 of Appendix A.

Based on the results of those surveys, areas with soils of highes contaminatior will be
identified for remdaiation as described in Phase I of the 1992 Remndiation Plan. Those
excavated sois will be segregated 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 I1 of the 1992
Remediatiun Plan.

In-process excavation surveys will proceed in the mnner described within the 1992
Rlmsdiation Plan for both Phase I and Phase I1 areas.

3.3.3.2 Building Interiors

Building interiors for which decontamination may be required will be identified through
the supplemnntal 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. ("Guidelines for Decontamination of Facilities and Equipment
Prior to Release for Unrestricted Use or Termination of Licenses for Byproduct, Source,
or Special Nuclear Materials," NRC, Office 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/remediated,
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
remediation, the Rpdiological Health 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.

11
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3.4 FINAL SURVEY

3.4.1 Remediated Lamnd Areas

For any additional remediated land areas, a final survey will be performed. as described in
Section 8. I )f Appendix A, that is similar to the practice described in the approved 1992
Reniediation 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 amples 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 showihg that the sampling 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.

3.4.2 Remediated Building Interiors

For any additional remediated building interiors, a final survey will be performed
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 QA/QC protocol.

The sampling protocol will be consistent with suggested guidelines contained in
NUREGICR-5849.

12
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3.5 FINAL REPORT

Upon Completion of the final surves TI will compile all the final survey data, for both
open land area and building interiors, into a final report. The final rort 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 Hydrology" of the 1993 Burial Site Final Report. Consistent with the
earle efforts, the monitoring program will address groundwate quality downgradient of
areas specifically identified for soil remediation activities. The groundwate samples will
be collected, analyzed at an offsite laboratory, and compared against the EPA Drinking
Water Criteria for Radionuclides (40 CFR 141), specfically, 15 pCi/I for gross alpha and
50 pCi/l 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 performed for that
sample.

In the case of the Metals Recovery Area, and in the event that any other decommissioning
activities are completed well in advance (i.e. oy 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 COMPLETING DECOMMISSIONING
AC''VITIES

4.1 HEALTH & SAFETY

The radiological contractor is responsible for maintaining the health physics programs fbr
all activities within the decommissioning process. The "Rae;ological Health and Safety
Plan, Rev. 3.0" which appears in Appendix C of this Sup' ;nt is a modified version of
the original plan bearing the same title that was submit lie NRC in July, 1992 as an
attachment to the previously approved 1992 Remedia, Aa1, and later, in September,
1993, as Attachment A of the 1993 Burial Site Final , jort. 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 MANAGEMENT STKUCTURE

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.

TI provides project management and oversight under the direction of the Environmental
Manaer 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 e :sired oojective. 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 SCHDULE

The following schedule outlines significant milestones toward completion of thed.ecommisoning process. While the dates shown are meant to be attained and TI has
extend•d 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 77 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 Ramediation Plan 12/94

5.2 NRC issues License Amendment 01/95

5.3 Submit Supplemental Radiological Survey Results 01/95
-complete for open land areas
-partial for building interiors

5.4 Identiffy any additional areas requiring remediation 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

Is
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1.0 PURPOSE

The purpose of this plan is to summarze the methodology and scope of the upplmenal
raMdiol surveys that Texas Instrumens Incorporated (TI) is conducting or will
conduct, on its facility and site at Attleboro, Maauet. These surveys fall into two
broad catgorim 1) those that augmet previously collected information by flrther
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 .me.
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2.0 DOCUMENT AND HISTORY REVIEW

The TI Environmenta Departmm, its consdtants, nd retained counsel performed a
review of historical documets including reports, dmwins maps and photographs,
previous radiological surveys, and interviewed selected employees who had knowledge of
pat nuclear operations in order to identify any open land areas and building interiors that
had the potential for residual contamination. Details of this review are contained in TI
files. The results of this review are reflected in the supplm rvey design Sections
3.0 to 7.0, as it influenced the selection of areas and methods for firther study.
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3.0 DkjTINITION OF AREAS

NLJR.G/CR-5849, "Manual for Conducting Raiological Surveys in support of License

Term tion" defines "aflbced 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 pat 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 subsct 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, offbite 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, d-velopea
areas acquired by TI subsequent to the naval reactor program (i.e. post 1968).

3
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4.0 ARE S 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 Al, for which a
radiological survey was tst performed.

4.2 SPECIFIC LOCATIONS

Contamina.Ld 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 Bamwell, 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 11 and 12 (Bldg 12 Burial
Site) was remediated during 1992 and 1993. TI submitted a Final Report in September,
1993. NRCs contractor, Oak Ridge Institute for Science and Environment (ORISE),
performea 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 desire to scope the size of the
Metals Recovery Area undergoing active remediation. For the portion of this area not
covered by the supplemental, systenatic surveys described in Section 7.0, final survey
data, as described in Section 8.0, has been collected and will ensure proper coverage of
the area.

4
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5.0 AREAS SUBJECr TO SUPPLEMENTAL RADIOLOGICAL SURVEYS

5.1 OPEN LAND AREAS

The remaining land areas at the Attleboro sate have been categorized by TI as either
affected or unaffected, as shown in Figures Al and A2, in accordance with NRC guidance.

Supplemental, systemaic radiological surveys, of the type described in Section 7.0 below,
have been or will be performed for affected and unaffeced 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 7.2.1 have been or will be performed.

TI has classified as unaffected areas the remaining portions of buildings that contain
affected aream 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.

5
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6.0 DESCRIPTION OF AREAS

To help visualize the locations which are referenced below, refera o the attached Figures
Al and A2 for the land areas and Figure A3 for the building intniors.

All compass directions are given according to Trs standard practice in reference to
"Building N h'1W, which is approximately equivalent to geographic Northwest.

In gene•a. following descriptions will be structured in such a way to provide
information about the physical location, the alleged origin of potential conmination, the
expcted spatial distribution, and actual findings where known.

6.1 AFFECTED LAND AREAS

6.1.1 Stockade Area

Located on the south side of Willard Rcad between Bldgs 10 and 11.

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 ourrent 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 z ,uthwestedly 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.

6.1.2 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

Locae 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 it 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
c a a soils in excess of the applicable criteria.

6.1.4 Bldg 10Perimeter

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 srveys, slightly elevated radioactivity
measurements were detected in close proximity to the building walls in a few locations.
Therefore, Lhe 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 ruclear
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 these facts, the majority of potential soil contamination was expected to be
present within the top 3 feet ofthe surface, and in one location on the northwest comer 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 Buming Area

Located in the soutteast portion of the Bldg 10 Parking Lot "M" and of unspecified
dimensions.

7
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This am was listed as suspect because of irconiu chip burning on the pound 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 activities on the ground surface,
it was anticipated that any contamination would be found within the 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 oftunspecified 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
the 1993 Final Survey.

Potential contamination in this area is bellied to be related to the Bldg 12 Burial Site as is
the case for contamination encountered at the South Lawn.

As such, any potential contaminatan 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. ft.area of soil whose average grid cell concentrations mrginally
exceeded the cleanup criteria

8
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6.1.8 Bldg lDrainage 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 arm in a somewhat northerly direction into the Bldg 12 South Lawn.

The drainage ditch formerly received effluent from a wastewater process in the
southwestern extremity of Bldg "0" (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 some
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 HFill.

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 groundsurflce, 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. ft. 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

9
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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 BarnwelL 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 the 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 UNAFFECTED 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 the 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
Facilities Department employee has provided information that the sludge lagoons were
constructed at the same time that the present-day industrial wastewater treatment plant
was installed in 1977. Metal hydroxide sludge generated by ITs 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, ITs 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 of the
HFIR operation, it seems highly unlikely that the sludge lagoons could have been
contaminated with radioactive materials.

6.2.2 Overall Site

For other land areas 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 reas is consistent with the
guilance contained in NUREG/CR-3849.

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:

HFIR - An area in the northwest portion of the building which housed the High
Flux Isotope Reactor (HFIR) 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 elements.

R&D Labs - This area is located on the first floor, and eastermost 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)
manufacturing 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 comer 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 are since there is no documentation, known
to TI, of previous surveys for release for unrestric•ad 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 portion 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, Tr'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 affected area. According to a 1961 insurance report, the area housed a water
evaporation process and an incinerator.

12 121534
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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 I 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
former boiler that was then located in Building 1. Today the former boiler room has
been converted into the. current mail room.

6.5 UNAFFECTED 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 METH4DS AND REPORT

This section describes the survey methods used for the supplemt radiological surveys.
The methods described in this section are applicable for supplemenl surveys, in-process
surveys conducted during remediation, and final surveys. All spplemetal suveys,
including in-process urveys 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/measureiet 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 comer of a building that is tied into the Massachusetts Grid
Coordinates. The coordinate system for this reference grid is based 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 subsuface soil samples are collected within the affected area at grid
line intersections and grid cell center points. The "'e of systematic subsurface soil samples
provides greater sensitivity than surface soil sampies.

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
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to a convenint bench mark that is tied into the Marachetts Oid Coordinates. Surface
and subsurface soil samples are collected at each location.

A minimum of 30 random subsurface samples are collected throughout the ur iff ed
area. In addition to the random samples, biased sample locations are chosen tor further
sampling. Biased sampling include, but will not be limited to, surface SOi sampung,
subsurface soil samplinig and catch basin drains. The basis for basing samples is
predicated on results obtained from the normal survey methods, path of travd
considerations, proximity to and distance between 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 alo 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 descibed 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 Areaw

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

15



A4piuit A - AwwWd PAs.Rui.IAmlrwy Pm
Tmahmmaww mpwauwp'

of building surface area whichaver is greater. Measremets 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" NaITI) 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 1" 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 integrating 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

16
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for cross contamination. The total depth of each sample also varies, depending upon the
maximum depth of suspected contamination. If contaminainon is identified at the

a depth of the split spoon sample then the general aea is re-sampled to determine
the relative depth of contaminaon. 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 (TI 1992 Ramldiation 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 seat to the off-site laboratory, will be
analyzed by alpha spectroscopy. The off-site laboratory analysis will be performed for
two primary purposes: (I) as a quality assurance measure for the alpha sacening
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, NaIM) measurements a obtained at various
depths within the drill hole location. These miasurements 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 2n" to 4n1 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 I 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
Nal(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 scam are conducted using a pancake type GM probe over the areas of interem in
close proximity to the mrface at a rate not greater than 0.1 m/s. Direct measurement 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 measrements will be performed using GM pancake type
meters (Ludlum model 44-88 and model 44-9). These instruments were cahllrated aganst
traceable sources. Nominal calibration factors of 260 cpm (gross counts) per 5000 dpm
/100 cm2 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 cm2 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 measuremes per 100
square meter area within the floor area, overhead area, and walls within the building.

7.4.3 Exposure Rate Measurements

In accordance wiLa NUREG guidance, no gamma emitting radionudlides 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
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included in the Metals Recovery Area Final Report, simila 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 additiomd building interior supplensental surveys will occur
concurrently with remediation activities, all supplemental survey reports for building
interiors will be included in the Final Report for the overal deconaminaion activities as
described in Section 9.0.

19
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L.0 FINAL SURVEY PLAN

Final urveys are conducted subsequent to remediation and decontamination activities to
determine final status as compared to acceptance criteria used for final decommissioniing
and license tennumation. As stated within NURECYCR-3849, 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 pan of the data base.

8.1 AND 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 efigible to be released for free release.

Subsurface soil sampling data is used to veify* 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 sample pattern used for
these samples is a more dense pattern than descrbed for the subsurface soil sampling (for
example, saznp',ý on every grid intersection within approximate 10 ft x 10 fR grids rather
than on the larger M m x 10 m grids).

8.1.2 Unaffected jreas

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 Decommisoned 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 this 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 contanaton 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 x20m survey
unit and will also satisfy the student t-test.

21
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With reMard to sampling for the purpose of grid cell aveaiaS, for any grid exceeding the
cr tens, increased simple density is performed as suggested in the NUREG guidance (i.e.,
13 locations within a 10mix 10m grid ceil).

Atachment Aincludes the sumatry statistical evaluation that demonstrates the analytical
model in support of the above-stated assertions. In practical terms, the statistical
evaluation provides justification for Trs sampling pattern. For a typical survey unit sized
at , TI's sampling pattern assures a 95% confidence level that the decommis'oning
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
specified in NUREG-CR5849, this sampling pattern will fall within the desired 95%
confidence limit.

22
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9.0 FINAL REPORT

Upon completion of the final surveys, TI wiil compile ail the final survey data, for both
opn land areas Od buln inteiors, into a ial report. The final report will be
structured similar to the 1993 Burial Site Final Report that was previously submitted to
the NRC.

23
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A& Sum= Sti'•_il Model for x-v Grid SsM

In this modea, the pol is to etimate a radius within which 95% of the uranium will be
detected. Suppose X and Y are normally dAsmU"ted with mean zero and variance 37.
This is a fesible assumption because the probabil that uranium will be detctd
incmr closer to the source and decreases the grea the distance f•m the source. The
vaiance is an estime based on the large number of samples taken over a lage area. Thc
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) =.95

P(XA2+YA2 < 37(.1)) -. 95

So the radius has chi squared distribution with 2 degrees of freedom. Therefore, if the
radius is less than 3.7 metefs, then 95% accuracy will be achieved.

In conclusion, to have 95% confidence that any uranium over tht limit will be detected, it
is ncessay to take a sample about every 7.4 meters. In a grid pattern, it is sufficient to
test 8 points in a 20 meter x 20 meter area with no more than 7.4 meters between any two
nearest points.
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Figure A2

Map of Open Land Areas Depicting Affected and Previously Remediated Areas
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1. INTRODUCTION

This document was pread by Inegrated Eavices, a division of NES, Inc.
(NES/JES) for Tom Instrumes lncorposat ()to presea a plan for radiologia monitoring
of roAhwater at the Ti facility in Attleboro, Iassachusetts (th "Site"). T1 has proposed to
remedie seveal areas where radiologically casami•natd soil has bow documented. Subsequent
to the nvediation of these areas, hee described as a Ranediamtd Area (RA), groundwater
monitoring will be pefonned to detemine wther radiological constituents am contained in the
groundwater. Identification and discussion of cald RA is not included in this report.

1.1 PURPOSE

TIe purpose of this worqplan is to describe the methdolog an logic ofthe monitoriM program
to ascertain the presenc of radionuclides in the groundwater at each RA. The results of this
investigation are intended to be used in support of the completion of dec rommissioning- efforts at the
Site and termination of T7's Special Nuclear Materials License No. 23.

.. A. SITE HYDROGEOLOGY

The following description of Site hydrogeology was summarized fiom Appendix F, Site
Hydroeology in the 1993 Burial Site Final Report submitted by TI to the NRC in Scptmnber
1993. The site is located within the bounds of the Narraganset basin. Bedrock consists of folded
measeinents of the Rhode Island Fomuatim containing facure•s pall to the notheast-

southwest tru ing folds.

Bedrock is overlain by 10 to 40 feet of uncoasolidated overburden which includes glacio-aluvial
sediments consitng of a poorly sorted basal till (hydraulic conductivity 10E-5 to 1OE-6 cm/s)
overlain by interbedded silts, sands, and gravels (hydraulic conductivity IOE-2 to 10E-5 cin/s),
with peat and other organic deposits near the surface mpresenthig a pre-development weldand in
some locations.

Both the bedrock and jvcrburden ae waterbearing with some degree of hydraulic cmnection
between thn as indicated by pump test results. The water table is geerally 4 to 5 fedt below
grade and a northwest-soutbeast trending divide is observed in the overburden aquifer. Shallow
groundwater to Ie 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.

ligudmd EavfrwaI U*um, A Di~iam a(NES. Inc., 44 UamhN Rock Road, I~suy. CT 06810 pm-I
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NES, Inc.
GrOilmdwstr Radolgical Monitoring Wokplan
Tcxaa hnsrus FacIkiy. Aflhehm. Masachusetts NED~cment Number 82A8594. REV. 1

2. GROUNDWATER MONITORING PROORAM

The &owing sampli progrm is desg to invtigte the potmtial presme of ndomaclides
in grononwater at each of the RAs utiig th existing goundwater monitoing network to the
pastet extem possible. NES/IES proposes to sample the ei sti toin• wels located in the
nunediat vicinity and on the dwgrndiat side of each RA, if possible. If no ovrbuden wells

are imm a adjacem to and dowpadiat fron the RA, an ovburden well will be installed
within a short distan downgradiet of the area. Bedrock wells in the inuediate vicinity will also
be sampled to provide infma ou this aquifer, however, no additional bedrock wells arc
proposed in this scope of work.

2.1 EXISTING MONITORING WELL NETWORK

Accocdig to informatim provided by TI, thed ame a total of 63 mnitoring wells that curaetly
exit on-site and cue that has bee abandoned. In additio, there are 13 moitori•g wells off-site
Noah and South of the Western half of the Site (See Figure 1). Twenty five of these wells extend
ino the bedock, two of which arm produco wells ed for the on-site nunukturg ad two are
located off-site, to the South of the Site. The balance of the wells, a toal of 51, ane completed in
the overburdet and I1 of these are located off-site. A pote--iometric map, generated in May 1990,
of the ovabud aquifer was provided by TI (TI, 1990), and shows the hydraulic gradiet of the
Site (See Figure 2).

TI is presently cmducting a groundwaW remediation progaml in the arma where 24 wellpoints
have been completed in the overburd6n South of Buildin #3. However, that program is not
relevant to this investigation, since that area is not an RA.

2.2 INVESTIGATION PROCEDURES, METHODS AND PROTOCOLS

2.2.1 GrmudwMatr Flow Manpig

Prior to besgning the well installation ad sampling activities in ary individual RA, NES/IES
proposes to measure the groundwa elevations of all wells and use this infomationl to generate a
current groudwater flow map. This infonration will then be used to confirm the location or to re-
positiom the pmposed wells in the downMdiAc directim.

F-II-1 -W 177
Groundwater samples will be collectd from idetified wells adjacent to each individual RA
according to the foilowing procedures, as dated in the NESWES SOP-0I7-010, Sampling a Well.
Groundwater will be sampled as remediation of each RA is completed. The following equipmet
will be used for well sampling:

Disposable Teflomyn Bailer Electric submersible pump
AppropriMe discharge tubin4 Non-absorbet cord
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JES' field fot= Well location Md site map
Stop watch or equivalft Misc. tools
Appropriate Health and Safety Equipment (a specified in die H&S Plan)
Site Sampling Plan and Site Halt and Safity Plan (HAS Plan)

Equipment decontamination will be according to the procedum a std in Section 2.3.5 - Quality
AmuwiQualy Conuol. The depth of suiding water will be measured as described in SOP-
017-003 or SOP-017-004. At this time ther is no indication that explosive gasm would be preset
in the well; however, the wall gases will be scremed for organic contamintion with aphotinization d(orE'D).

The volume of water standing in the well will be calculated andtuce to five well volumes of water
will be purpgd prior to sampling to casum the collection of a reptsentative groundwater sample.
Iw purging of the well will be according to the procedures spcified in SOP-017-012 - Standard
Operating Procedure for Purging a Well. All puW water will be commaierid until recap of the
analytical dam. Upon rmept of the data, a deternination will be made reanlg the disposa of
the purp water.

Any new monitoring wells will be installed according to NES/IE SOP-01 7-017, Contrction,

Developmen and Abandonmnt of Monitoring Wells in Unonsoidated Fornations.

2.2.3 Sample Idon•ificatin. Dom_ atngd_ a•nqd,

Each sample will be asipn a unique apha-numec identifier which is cosisute with previous
sample identificabon schemes used at the site. Each sample will be loned in a field notebook at
the tme of collection along with the foUlowing nfornton: date sample was collecte wathe
condions; unique sample idenificatina naumber, field screeing results; sample location and depth;
verbal descripion of sample (matx color, texture, odor, etc.); and any unusual conditions or
incidents during samplingt.

Samples sent off-site for laboratory analysis will be accompanied by a Chain of Custody (COC)
form compkted by sampling persoanel which includes the following information: sample
ideatificaion number, number and volume of containe:•, preservative, analysis requested, and the
date and time samples were relinquished to the laboratory.

2.2.4 AnaMic" Pronram

AU samples collected are to be analyzed for gross Alpha and gross Beta radioactivity. T11 USEPA
drinkine water reuations (40 CFR 14 1), provide maximum contaminant tcwls (MCLs) for
dnkia water. These regulation state that the MCL for gross Alpha is 15 pCi/L and the MCL
for gross beta is 50 pCi/.. In the even that any sample excee the MCL, isotopic analysis for
uaniumand thorium will be performed for that sample.
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2.2.5 Oua Assuwwrc al Conol

All sample coainers will be laboratory supplied, pre-deaned and ueable. Shipping contaiers
will rmain closed and seal until sample coWiners are needed. Sample containers will remain
closed until ready for use and thm closed imuediately after filling with the sample.

Hand held sampling equimn will be constructed of int materials (e.g. stainless stel) and will
be --- snsW prior to each sampling event according to the protocols stated in NES/IES SOP-
017-008, Decontamination of Field Sampling Eqpmnt. Disposable samphng upment will be
dedicated to coe well aMd properly disposed of after use. of non-disposable
sampling equipment will be as follows: potable water rinse; scrubbing with a potable water soap
solutim; potable water rinse, and deonized 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 decontminated sampling equipment into empty sample
cominers. The blanks will be analyzed according to the same analytical protools selected for this
invMetiation.

Relevant NESMIES SOPs to be used in this program sre listed in Atchment 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 the date of
sample coflection. Once the laboratory dam are received, a draft results report will be submitted to
T1 for review and approval. This report will include a site plan showing monitoring well locatioms,
a current poten€ometric map, the analytical results summarized in tables and discussion of the
analytical data relative to the applicabic MCLs, including the results of any isotopic analyses that
were perfomnd.
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ATTACHMENT.1

List of Relevant NESIES Standard Operating Procedur

SOP-017-001
SOP-017-003

SOP-OI 7-004

SOP-017-008
SOP-017-01O
SOP-017-017

SOP-017-012

C king Data Tables
Measuing Water Lels and Sounding a Well with a Steel
Tape
Measunng Water Levels and Sounding a Well with and
Eleco ndicator
Decontamination of Field Sampling Equipmet
Sampling a Well
Construction, D mvment and Abm m of Mniting
Wells in Unconsoidated Formations
Standard Operating Procedure for Purging a Well.
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1. Scope

This health and safety plan is established for the radioloical health and safety aspects of any
flture decommis'oning work, associated with USNRC license SNM-23, to be performed at the
Texas Inatruments 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

-wediat'on 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 re for radiation protection
purposes only. Since the anticipated radiation hazards are believed to be similar throughout the
Texas Instnrnents 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.).

H. Site Description

The Texas Instruments Incorporated, Materials and Control Group, Attleboro, 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.

MI1. Responsible Organizations and Key Personnel

Individuals specified within the organizations shall be identified by the site access log detailed in

appendix B.

A. Organizations

1. Texas Instruments Incorporated

Texas Instruments Incorporated by virtue of ownership is responsible for all

aspects of the project scope. Departments involved include: Environmental,

I



Healt and Saity, Security, Facilities, Purchasirg 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
safey.

3. Creative Pollution Sol~uions, Inc.

Creative Pollution Solutions, Inc. will provide the Site Specific Radiological
Health and Safety Plan, radiation protection and controls durinig site activity, and

recommendations to Texas Instruments Incorporated regarding radiation

protection.

B. Key Personnel

1. Texas Instruments Incorpjrated

Environmental
Health and Safety

Site Security
Facilities

Transportation
Medical
Human Resources
Purchasing
Affected Bussiness Operations personnel
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2. Remediation COntraor(s)
Operations Manager
Safety 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 repesentatives 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 manufacturn and processing of uranium. Hence, site radiological hazards

are those associated with this material. The supplemental radiological surveys will allow for more

precise determination of the level of contamination however, previous surveys indicate that the

levels which may be encountered will most likely be ,-onsistent with the profile shown below.

Modifications will be made to this plan as iecessary based on future radiological surveys.

Concentrations of Radionudlides 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 ftom < 0.11 to 230 pCi/g.

Concentrations of Radionuclides Surface Soil

The concentration of U-238 in sub-murface soil ranged from < .31 - 410 pCi/g; U-235

ranged from <. 11 - 440 pCi/g.

External Exposure Rates

External Exposure Rates ranged from 12 - 20 pR/h.

VI. Personnel Training RequLrements

All site personnel will have received training consistent with that required under the general health

and safety plan developed by the remediation contractor. Site specific training regarding radiation

protection and control will be conducted by CPS. An outline of the radiolgocial control training

is as follows:

I. 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
al to be considered part of the larger Restricted Area. Only authorized personnel will be allowed
within the Restricted Area.

Exclusion Zone - Exclusion zon, is the area within the Restricted Area where remediation
activities will be performed. TV Jusion zone will require level D protective clothing unless
c terizaon 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 nmade jointly by Texas Instruments Incorporated, Materials
and Control Group personnel and Creative Pollution Solutions, Inc. personnel.

IX. Monitoring and Sampling

This section describes :he radiological sampling and monitoring to be performed during site.operations in order to protect site personnel and the community. Action Levels have been
established for certain aspects of sampling and monitoring (Attachment D).
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Area Sampling

Amr air amplin will be performed, as needed, during site operationa at perimeter locations and
work areas. Penmeter Iocationa 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



X3. Medical Surveillance

Medical surveillance shall be performed for all personnel working in the exclusion zone. Medical
sveillance shall be in accordance with the genal 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 performed pre and post site work.

XII. Informational Programs

Informational programs are the responsibility of Texas Instruments Incorporated, Materials and

Control Group. These programs will inform TI employees and the community of the site work as

necessuy.

XaiI. 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

developt'i by the remediation contractor and Texas Instruments Incorporated, Materials and

Control Group Disaster Emergency Management Plan.
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Attachment A

Site Maps
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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 %*idi•ng Areas Depicing Affected, Unaffected Previously Decommisioed Areas
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Attachment B

Site Access Log
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Site Access Log

Name Date Company Posldon/Iufurpoue
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Attachment C

Action Limits
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Air Smple (General Area)

General Ares Air Sampling is performed to assess airborne concentratons of radionuclides.

Action Limits are established in accordance with NRC published concentmion 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

External Ds

Thermoluminescent Dosimetry (TLDs) shall be the dose of record for those issued. Self reading

pocket dosimeters are for exposure control purposes, dose of record for those not issued TLDs,

and to serve as a backup to TLDs. Action limits are established for dose control purposes using

the self reading pocket dosimeters.

SRD Reaiding

<20 mR

20mR<X< 100mR

Action

No Action

Notify Radiation Protection Supervision for

Investigation

Remove worker from area and notify and notify
Radiation Protection Supervision.

> lOOmR

15



Breating Zone Air Matpes (BZA)

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 dpm

> 150 dpm

No action

Investigation level. Verify by bioassay

Bi%= (11rine jabMW

Urine samples are obtained to assess intakes and verify the effectiveness of the respiratory
protection. Bioasay results are reported in the units of gl. The results are compared to baseline

values and to Investigation/Action levels.

Bioassay results

<S5/l

> 5 g

Action

No action

Investigation

Contamination Levels

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:
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Acceptable Surface Contamination Levels

Nucide Average Maximum Removable
(Note a) (Note b,c,t) (Note b,d,t) (note b,ef)

U-Natural, 23'U, 2'U, and associated 5,000 dpm 15,000 dpm 1,000 dpm
decay products /100 cm2  /I00cm2  /l100cm 2

Transuranics, 2Ra, =eRa, "13-h, UMTh, 100 300 20
2'Pa, "7Ac, 1251, 1291 dpm/lOOcm2  dpm/lOOcm 2  dpm/lOOcm2

Tb-nat., 232Th, '°Sr, 23Ra, 2Ra, 1 2U, 1,000 3,000 200
126j, 134l, 1331 dpm/lOOcm 2  dpm/IO0cm2  dpm/10Ocm2

Beta-gamma emicters (nuclides with 5,000 dpm 15,000 dpm 1,000 dpm
decay modes other than alpha emission /100cm 2  /100cm2  /10CM2
or spontaneous fission) except 'Sr and
others noted above. Includes mixed
fission products containing '*Sr and
others noted above.

Notes:

a. Where surface contamination by both alpha and beo-agamma enuung nuclides exists, the linmss established for alpha and beta-ganima
emitting mnclides should apldy independently

0. As used in this table, dpm (dumsntegratons per minute) mean the rate of emission by radioactive material as determined by correcting
dte counts per miute observed by ar appropriate detector for background. efficiency, and geometric factors associated with the
instrument.

c. Measurements of average cotminn should not be averaged over more thm I square meter. For objects of less srface amea. the
average should be derived for each such object.

d. The maximum contamination level applies to an area or not more than 100 cm2 .

e. The amount of removable radioactive material per 100 cm ' of surface are should be determined by wiping that area with dry filter
or soft absorbant paper, applying moderate pressure, and assessing the amount of radioactive material on the wipe with an appropriate
instrument of known efficiency. When removable contamination on objects of less surface area is determined. the pertinent levels
should be reduced proportionally and the enre surface area should be wiped.

C. 'The averages and maxnmum radiaton levels ausociated with surface contamination resulting from i..ta-gamma emitters should not exceed
0.2 mnad/b at I cm and 1.0 nind at I cm. reapecnvely, measured through not more than I u/lOD cm' of total absorber.



gUpwa Data

Action Units for extie exposure rates are specified a follows:

Exposure; Rate Action

Baground <X < I mR/h

I mR/h<X< lOmR/h

1OmR/h<X < 100 mR/b

> 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 1 mR/h. Radiation

protection supervision notified for

investigation.

Stop work. evacuate to control point and

exit to coumand center.

Radiation Protection supervision notified.
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Tr•aing Log

Derption of Trainin:

Date:

Attendees:
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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 Buiding Areas Depicti Affecte Unaffected, and Pre iou Ar
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Training Log
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LIST OF EFFECTIVE PAGES

g Revision

1 2
LEP 2
Table of Contents 1
4 1
5 through 9 2
10 1

Revision 2 Summary:

1. Correct coversheet revision.

2. Reflect new relief shift policy.

3. Clarify "ON-CALL" requirements for JIC staff and non-beeper staff.

4. Clarify Fire Brigade and offsite Fire Department training process.

EPPRO-00 REVISION 2 Page 2 of 10



3.1 EMERGENCY RESPONSE ORGANIZATION MEMBER

3. Responding to the site in the event of a drill/exercise or a real
emergency.

a. Response to real emergencies is required even when not
"ON CALL".

4. Keeping Emergency Preparedness (EP) informed of any changes
(i.e., change of home phone number, moving to new location,
etc.) which will effect their ability to respond to an emergency.

5. Maintaining Respirator QL.31ification as designated.

6. Becoming familiar with, and proficient irt, the implementation
of applicable procedures.

3.1.2 ERO members who are assigned a pager (beeper), individual or
rotational, are responsible for the following functions:

1. Compliance with Fitness for Duty regulations during the period
the ERO member is "ON CALL". "On Call" is generally rotated
by Team and the specific position and time period assigned is
document.-d by the "ON CALL" roster maintained by EP.

2. Arranging a relief for any period when the "ON CALL" position
holder will not be able to respond to the applicable facility
within the required time.

a. When a relief is arranged, the requesting individual is
responsible for ensuring that relief personnel obtain an ERO
beeper for the period of relief.

b. If the relief p.eriod is less than one week it is not necessary
to notify Emergency Preparedness or the Control Room.

c. If the telief period exceeds a week then the requesting
individual is responsible for notifying EP during normal
working hours and the Control Room at other times.

A week was chosen to approximate a complete "ON-
CALL" cycle.

EPPRO-00 REVISION 2 Page 5 of 10



3.1 EMERGENCY RESPONSE ORGANIZATION MEMBER

3. After being contacted Ly the dialogic system, ERO members
are required to respond to computer requests and report to the
applicable facility.

4. During real emergencies, ERO personnel who carry a pager are
required to call Dialogic upon arrival at their facility unless
directed by beeper code to do so prior to departure for the
facility.

a. This practice may be modified for conduct of drills and
exercises.

5. Maintaining the beeper in close proximity and turned on at all
times regardless of "ON-CALL" status, and responding to
Beeper activation unless unfit for duty.

6. In the event that a beeper is lost by an on call person during
non-working hours, the individual should:

a. Obtain the spare beeper from Security or,

b. Arrange for a qualified individual, with a beeper, to be on
call or,

c. Remain near your phone until a new beeper is obtained.

7. When notified of a real emergency, ERO members on vacation
or not fit for duty should call their position and make
themselves available for relief.

3.1.3 Individuals who are "ON-CALL" and DO NOT hold a beeper must:

1. Remain fit for duty during their "ON-CALL" period and stay
within 60-75 minutes of their facility.

a. Joint Information Center (JIC) personnel are required to
report to the applicable facility within 2 hours following
notification to activate.

b. Personnel assigned to teams are considered "ON-CALL"
the week their designated team has coverage.

IEPPRO-00 I REVISION 2 1 Page 6 of 10 1



3.2 EMERGENCY PREPAREDNESS (EP) STAFF

3.2.1 The EP Staff is responsible for the following:

1. Ensuring an ERO is staffed and prepared to respond to and
mitigate any postulated emergency at H. B. Robinson Steam
Electric Plant, Unit No. 2.

2. Develop and maintain the Robinson Emergency Plan and all
required implementing procedures.

3. Tracking ERO Qualifications by maintaining a computer

database.

4. Maintaining a roster of all qualified ERO personnel.

5. Planning, scheduling, and administration of drills and exercises
(except fire drills).

6. Coordination of the public education and information program.

7. Assuring the annual dissemination of safety information in the
possible plume exposure Emergency Planning Zone (EPZ).

3.3 EP TRAINING SI AFF

3.3.1 EP staff personnel are responsible for the following:

1. Ensuring EP lesson plans are current based on changes made to
procedures.

2. Coordinating initial and continuing training needs.

3. Maintaining ERO position task lists.

4. Coordinating training of onsite Fire B;igade and offsite Fire
Department personnel as required.

a. Normally, this is accomplished through regular fire brigade
training which is arranged by Fire Protection or Fire
Protection Training staff.

5. Evaluate training feedback reports for improvements to the
training program.

EPPRO-00 REVISION 2 Page 7 of 10



3.3 EP TRAINING STAFF

6. Perform a needs or job analysis as required.

3.4 LINE MANAGEMENT

3.4.1 Line Management of assigned ERO members are responsible for the
following functions:

1. Coaching of personnel assigned an ERO position on proper
performance of that position.

2. Selection of personnel to staff the ERO positions and obtai i EP
concurrence on the selection.

a. Alternately, selecting personnel to fill ERO positions at the
request of EP.

b. Notifying personnel selected for the ERO of their selection
and the expectations for completion of qualification and
ERO participation.

3. Ensuring the personnel in their area of responsibility maintain a
current CP&L security badge.

4. Ensuring that personnel under their supervision are technically
qualified for their ERO position.

5. Submitting request for additions or changes of personnel on
the FRO.

6. Ensuring EP is notified of personnel changes that may affect
their ability to respond to an emergency.

3.4.2 During a site or local Evacuation, management personnel are
responsible for the following:

1. Ensuring that Contractors or offsite personnel reporting to
them know where to assemble during the evacuation.

2. Ensuring that designees accounting for personnel during an
evacuation are briefed on ensuring safe passage from one
location to another.

EPPRO-00 REVISION 2 Page 8 of 101



3.4 LINE MANAGEMENT

3. Ensuring that personnel participate in the site wide (owner
controlled area) evacuation drills unless specifically exempted
by EP Management for critical work.

3.5 EP TRAINING PROGRAM COMMITTEE (TPC)

3.5.1 The EP TPC is responsible for the following:

1. Identify ERO continuing training needs.

2. Review Drill/Exercise critiques and EP related operating
experience feeuback items to identify ERO training needs.

3. Evaluate the effectiveness of ERO initial and continuing
training.

4. Review/establish ERO training schedules.

4.0 PREREQUISITES

N/A

5.0 PRECAUTIONS AND LIMITATIONS

N/A

6.0 SPECIAL TOOLS AND EQUIPMENT

N/A

7.0 ACCEPTANCE CRITERIA

N/A

8.0 INSTRUCTIONS

See Individual Sections
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V ATTACHMENT 8.1.14.3
Page 1 of 1

ERO BEEPER DISTRIBUTION

All Team Members in the following positions.

SEC
POD
TAD
ERD
RCD/RCM
ESTL
DPTL
AERM

OSC Leader
ERM
A&LM
TAM
POA
EC
Company Spokesperson
JIC Director

Shift Supervisor Desk
NRC
EP
En Mon TL
Reactor Engineer
Computer Support

Rotational Beepers (number of beepers)

NRC Communicator (1)
State/County Communicator (1)
Electrical Engineer (1)
Mechanical Engineer (1)
Damage Control Leaders (2)
Mechanics (4)
I&C/Electricians (4)

Chemistry/Environmental Monitoring (2)
PI Communicator (1)
Security Lieutenant (1)
JIC Technical Spokesperson (1)
HPs (4) I
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8.2 MAINTENANCE AND TESTING

8.2.1 PURPOSE

1. To ensure periodic testing commitments of the Emergency Plan and
10 CFR 50 Appendix E are being met and properly documented.

8.2.2 RESPONSIBILITIES

1. The EP Staff is responsible for performance of tne following periodic
tests in this procedure as follows:

a. Monthly Selective Signaling System Communications Drill -
Once per 28 days + 10 days

b. Monthly Local Government Radio Test - Once per 28 days +
10 days

c. Monthly FTS 2000/ESSX/SSS Phone Tests - Once per 28 days
+ 10 days

d. Monthly Siren Testing Including Growl Testing - Once per 31
days + 7 :ays

e. Quarterly IPZ State Communications Drill - Once per 92 days
+ 23 days

f. Quarterly ERO Phone Book Review - Once per 92 days + 23
days

g. Quarterly Beeper test - Once per 92 days + 23 days

h. Quarterly TSC/EOF Inventories - Once per 92 days + 23 days
and after each drill

i. Semi-Annual Health Physics and PASS Drills - Once per 184
days + 46 days

j. Contributions to Emergency Support Organizations -Once per
364 days + 91 days, and each Quarter as required

k. Annual Siren Full Volume Test - OnLe per 364 days + 91
days

I. Annual Siren Adequacy Review - Once per 364 days + 91
days

m. Annual EAL Review - Once per 364 days + 91 days
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8.2.2 RESPONSIBILITIES

n. Annual PNSC review of Emergency Plan - Once per 364 days
+ 91 days

o. Annual Medical Emergency Drill - Once per 364 days + 91
days

p. Annual Environmental 'ream Communications - Once per 364
days + 91 days

q. Annual Lake Sign Verification - Once per 364 days + 91 days

r. Annual Audit Required by 1OCFR50.54T - Once per 364 days

+ 91 days

s. Annual Letters of Agreement - Once per 364 days + 91 days

t. Hospital and Rescue Squad Training - Once per 364 days +
91 days

u. NRC Evaluated Exercise - Per 10 CFR, Part 50, Appendix E

v. Augmentation Drill - Once per 24 months + 182 days

w. Public Safety Information - Once per 364 days + 91 days and
Once per 92 days + 23 days

8.2.3 GENERAL

1. Periodic test scheduling will be as follows:

a. When a periodic test is completed prior to the scheduled date
the next scheduled date will be the early completion date plus
the frequency.

b. When a periodic test is completed on or after the scheduled
date but before the overdue date the next scheduled date will
be the last scheduled date plus the frequency,

2. Emergency Preparedness (EP) personnel or Emergency
Communicators may be used for communications drills.
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8.2.3 GENERAL

3.

4.

A drill or exercise that uses the Selective Signaling System (SSS) to
contact the State and Counties may be used to fulfill the
requirements of the monthly communications test.

a. The Superintendent - Shift Operations (SSO) is responsible for
providing an emergency communicator for the off hours
monthly communications drill.

If while performing a test or drill an offsite agency is involved in an
actual emergency perform the following:

a. If the agency is a State or County Warning Point or EOC,
excuse the agency from the remainder of the test or drill, and
annotate the situation in the test or drill documentation.

b. If the agency is the NRC, perform that part of the test at a
later time.

A drill or exercise that begins between 6 p.m. and 4 a.m. or a
weekend, that includes in the objectives, the conduct of an off hours
augmentation of the ERO, may be used to satisfy the requirements of
the Augmentation Prill.

Attachment 8.2.28.1, Certification Test and Review Form, may be
used to document reompletion of any test or other periodic
Emergency Preparedness (EP) requirement unless otl-her
documentation is specified in the procedure.

When contacting the Control Room in the followir'g procedure steps,
it is desirable to contact the SSO, but not required.

5.

6.

7.
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8.2.4 MONTHLY SELECTIVE SIGNALING SYSTEM COMMUNICATIONS
DRILL

1. The monthly communications drill is normally performed by EP
persunnel. Every third monthly drill, as resources are available,
should be performed off hours by Operations personnel.

2. Contact the Control Room and inform them that a Selective Signaling
System (SSS) Communications Drill will be performed.

3. Provide a scenario to the Emergency Communicator of sufficient
detail to allow two Emergency Notification Forms to be completed.

a. Cne form will be the initial notification and one form will be
the termination notification.

4. The Emergency Communicator uses the scenario information
provided to fill out a notification form (EPNOT-01, CR/EOF
Communicator).

5. Review the completed notification form to ensure that "THIS IS A
DRILL" is checked, and that all required elements of. the form are
completed per EPNOT-00 Notification and Emergency
Communications.

6. If the form is correct, approve the nutification form and instruct the
Emergency Communicator to begin the notification.

7. The Emergency Communicator implements EPNOT-O0 to notify
Warning Points and EOCs.

8. If all parties responded to the communications drill skip to Step
8.2.4.13.

9. If any Warning Points or Emergency Operations Centers fail to
respond verify that the nonresponding agencies can be contacted by
commercial telephone using the phone number from the ERO Phone
Book. During this call, attempt to determine why they did not
answer the Selective Signaling System telephone.

10. Contact the nonresponding agency again using a Selective
Signaling Telephone by dialing the specific dialing code for that
agency. See Attachment 8.2.28.2, Selective Signaling System
Dialing Codes.

11. If the agency called picks up, and communications can be
established, consider the test successful.
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8.2.4 MONTHLY SELECTIVE SIGNALING SYSTEM COMMUNICATIONS
DRILL

12. If no Jgency can be contacted using the Selective Signaling System
from any site location, via any method (including ESSX, Bell, etc.),
inform the SSO that a 1 hour reportable event to the NRC has
occurred. Consult AP-030, NRC Reporting Requirements. Assist
the SSO in making the notification.

13. Notify the Control Room that the Selective Signaling System
Communications Drill is concluded. State that the Selective
Signaling System is returned to operational status.

14. Arrange for repair of any Selective Signaling System problems by
calling the Telecommunications Help Desk. Notify Site
Telecommunications of the problem for information purposes.

NOTE: Chesterfield, Darlington, and Lee Counties have locations named,
"Warning Point" and "Emergency Operating Center" The State chose
not to have a phone in the EOC. Therefore, they have a Warning Point,
and a Backup Warning Point.

15. Acceptance Criteria:

The monthly Sele(tive Signaling System Communications drill is
acceptable when:

a. Contact has been made with the Warning Point and EOC for
each of the Counties and both of the State Warning Points.

b. An initial and termination message has been read to at least
one of the locations for each of the agencies.

16. Documentation of the drill will consist of the notifination forms
used and a completed Attachment 8.2.28.1, Certification and Test
Review Form.

17. Transmit the completed forms, to Records Storage in accordance
with RMP-O01. A copy of the record may be maintained in the EP
files for the convenience of auditors.
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8.2.5 MONTHLY LOCAL GOVERNMENT RADIO TEST

1. The State of South Carolina tests radio communications with various
agencies and nuclear plants every Thursday starting. at about 0900.
Therefore, at approximately 0900 on the scheduled Thursday, or
other prearranged day during the grace period, listen to the Local
Government Radio (LGR) set in the EP office.

2. The LGR Instruction Manual lists "10" codes on Page 33. The only
"10" codes necessary for the radio test are "10-1" (signal weak),
"10-2" (signal good), and "10-97" (radio test).

3. Listen for the call from the State of South Carolina stating,
"KNBD414 ROBINSON THIS IS WBS264."

4. Pick up the handset, press the button on the handset, and
acknowledge the transmission by saying:

"THIS IS KNBD414 ROBINSON, I READ YOU 10-2", if the
transmission is clear, OR *I ,.EAD YOU 10-1" if the transmission is
weak, and inform the operator that two more radio sets need to be
tested.

5. After your transmission is acknowledged, state:

"WBS 264 THIS IS KNBD414 SIGNING OrF."

6. After radio traffic on the channel has stopped, test the radio set in
Rooms 425 TSC and 434 EOF as follows:
"WBS 264 THIS IS KNBD414 ROBINSON FOR A 10-97 ON THE
BACKUP RADIO", after the State operator responds answer with
"THIS IS KNBD414 ROBINSON, I READ YOU 10-1 or 10-2" as
appropriate.

7. After your transmission is acknowledged, state:

"WBS 264 THIS IS KNBD414 SIGNING OFF."

8. Complete the third radio set per steps 8.2.5.6 and 8.2.5.7 above
and inform the State operator that testing is complete.

9. If the radio communication is weak or not working, notify the
Telecommunications Help Desk, Site Telecommunications, and the
South Carolina Emergency Preparedness Division. rollnwing repairs
retest the radio sets.
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8.2.5 MONTHLY LOCAL GOVERNMENT RADIO TEST

10. Accetance Criteria:

The monthly LGR test is acceptable when satisfactory
communication has been completed with the State of South Carolina
using the handsets at the TSC, EOF, and EP office.

11. Document the monthly test on Attachment 8.2.28.1, Certification
and Test Review Form.

12. Transmit the completed form to Records Storage in accordance
with RMP-001. A copy of the record may be maintained in the EP
files for the convenience of auditors.
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8.2.6 MONTHLY FTS 2000/ESSX/SELECTIVE SIGNALING SYSTEM PHONE
TESTS

1. Contact the Control Room and inform thein that a test of the FTS
2000/ESSX/Selecting Signaling System will be performed. Request
that the Control Room not answer the FTS 2000 telephone until
notified again at the conclusion of this test.

2. From an available FTS-2000 telephone in the TSC or EOF, dial one of
the 10 digit telephone numbers listed in the ERO telephone book to
contact the NRC Operations Center.

3. When the NRC Duty officer answers, inform him of your name, state
that you are calling from Robinson Plant, and that this is the monthly
test of the Emergency Notification System (ENS). Request that the
Duty Officer call back at (700) 256-0213.

4. When the ENS telephone rings, answer the telephone by identifying
"ROBINSON NUCLEAR PLANT."

a. Record the name of the Duty Officer contacted.

* No other calls to the NRC Operations Center are required.

5. Use each of the ENS telephones listed on Attachment 8.2.28.3, FTS-
2000/ESSX/SSS Monthly Telephone Test, to receive and originate a
call.

a. This will verify that a dial tone is present andthat each ringer,
handset, and dial keypad is operational.

b. The Control Room FTS phone is tested daily and will not be
included in this test.

6. To test the ERDS Link to the NRC take a telephone to Room 426 and
open the first louvered door on the back of the ERFIS panel.

a. Locate and disconnect the ERDS jack and connect the
telephone in its place.

b. Ensure the telephone has a dial tone.

c. Disconnect the telephone and reconnect the ERDS jack
previously disconnected.
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8.2.6 MONTHLY FTS 2000/ESSX/SELECTIVE SIGNALING SYSTEM PHONE
TESTS

7. If any problems are noted during the test:

a. Contact the NRC Operations Center by FTS-2000, if available,
or bell telephone at one of the numbers listed in the ERO
telephone book.

b. If no means of contacting the NRC Operations Center is
available, contact the SSO and inform him that a 1 hour
reportable event to the NRC has occurred.

Consult AP-030.

Assist the SSO in making the notification.

8. Use each of the ESSX telephones listed on Attachment 8.2.28.3,
FTS-2000/ESSX/SSS Monthly Telephone Test, to receive and
originate a call.

a. This will verify that a dial tone is present and that each ringer,
handset, and dial keypad is operational.

9. If any problems are identified with the ESSX telephones notify the
Telecommunications Help Desk and onsite personnel to have the
telephones repaired.

10. Notify the Control Room of the "Out of Service" condition. When
the telephones are repaired and tested notify the Control Room that
the telephones are returned to service.

a. This condition above is not reportable to the NRC.

11. Use each of the SSS telephones listed on Attachment 8.2.28.3,
FTS-2000/ESSX/SSS Monthly Telephone Test, to receive and
originate a call.

a. This will verify that each ringer, handset, and dial keypad is

operational.

* There is no dial tone on the SSS telephones.

12. If any problems are identified with the SSS telephones notify the
Telecommunications Help Desk and onsite personnel to have the
telephones repaired.
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8.2.6

13.

14.

15.

16.

17.

MONTHLY FTS 2000/ESSX/SELECTIVE SIGNALING SYSTEM PHONE
TESTS

Notify the Control Room of the "Out of Service" condition.

a. When the telephines are repaired the tested, notify the
Control Room that the telephones are returned to service.

This condition is not reportable to the NRC provided a
backup communications system (Site PBX, ESSX, etc.) is
available.

Notify the Control Room that the phone test is complete.

Acceptance Criteria:

The FTS-2000, ESSX, and SSS phone tests are satisfactory when:

a. It has been verified that the dial tone (except SSS), ringer,
handset, and keypad function for each FTS-2000, ESSX, and
SSS telephones.

b. A dial tone was obtained on the ERDS jack.

Documentation of the test will consist of Completed
Attachment 8.2.28.3, FTS-2000/ESSX/SSS Monthly
Telephone Test, and Attachment 8.2.28.1, Certification Test
and Review Form.

Transmit the completed forms to Records Storage in
accordance with RMP-001. A copy of the record may be
maintained in the EP files for the convenience of auditors.
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8.2.7 MONTHLY SIRENS TESTING INCLUDING GROWL TESTING

. NOTE:
Sirens are rotated each weJk, typically this automatically initiated early
Monday morning. Once each quarter each siren is growl tested. I

1. Obtain system records documenting the weekly rotation tests.

a. On a weekly basis, if the automatic report has not been
generated, perform a manual rotation. Guidance is available in
the system technical manual.

NOTE: The siren feedback system provides real time information on siren
status. This data is routinely reviewed each work day by a member of
the EP staff.

I

2. If failures are ed which have not previously been reported:

a. Enter the juired information on Attachment 8.2.28.4, Siren
Out of Se, ,ce Notification.

b. Notify appropriate Telecommunications personnel.

c. Notify the Control Room that the siren is out of service.

d. Inform the County Emergency Management Director about the
siren(s) out of service using the telephone number in the ERO
Phone Book.

e. Notify the Telecommunications help desk to make repairs.

When notified by Transmission Maintenance or
Telecommunications Help Desk that the siren hab returned to
service, perform the following:

a. Log the notification on Attachment 8.2.28.4, Siren Out of

Service Notification.

b. Notify the Control Room that the siren is back in service.

c. Inform the County Emergency Management Director about the
siren(s) back in service.

3.

EPPRO-02 REVISION 2 1 Page 2-14 of 2-46



s.2.7 MONTHLY SIRENS TESTING INCLUDING GROWL TESTING

4. If at any time 9 or more of the sirens are out of service, or all of
the sirens in one county become out of service, inform the SSO
that a I hour reportable event to the NRC has occurred.

a. Consult AP-030 NRC Reporting requirements. Assist the SSO
in making the notification.

5. Review siren test records to compare rotation and alarm data
against the notifications logged on Attachment 8.2.28.4, Siren Out
of Service Notification, and incoming repair records (Form 2000,
Telecommunications Service Order Report or equivalent).

a. If the records do not compare with the notification log, contact
Telecommunications or Transmission Maintenance to resolve
the differences.

6. On a monthly test basis, verify that there has been 1 rotation test
each week since the last monthly verification.

a. Also verify that a Form 2000, Telecommunications Service
Order Report or equivalent has been received for each failed
test or that a siren is listed as out of service for each failed
test.

7. On a quarterly basis, Growl Test the sirens, note any failures on the
notification logs and document any subsequent Form 2000,
Telecommunications Service Order Reports or equivalent. I
a. Emergency Preparedness will establish a schedule for growl

and full volume siren testing.

b. The testing schedule will be entered into the site surveillance
tracking system, or similar system, to provide prompts to
interested parties such as Site Communications.

8. Include the Growl Test Forms 2000, Telecommunications Service
Order Reports or equivalent as attachments to the test
documentation.

9. Acceotance Criteria

This test is satisfactory when:

a. Each of the sirens has been rotated weekly or any sirens that
failed to rotate have been repaired and successfully retested or
listed as out of service. In all cases, sirens out of service must
be less than criteria for an NRC report.
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9. Transmit the completed records to Records Storage in accordance
with PMP-001. A copy of the form may be maintained in the EP
files for the convenience of auditors. 2.

3.

4.



ATTACHMENT 8.2.28.4
Page 1 of I

SIREN OUT OF SERVICE NOTIFICATIONS

Date Notification Name Time Siren(s) County IN/OLUT Initial
Service

Noted By IN/OUT
Telecom (Circle)
County
Control Rm _

Noted By IN/OUT
Telecom (Circle)
County
Control Rin

Noted By IN/OUT
Telecom (Circle)
County
Control Rm

Noted By IN /OUT
Telecom (Circle)
County
Control Rm

Noted By IN/OUT
Telecom (Circle)
County
Control Rm

Noted By
Telecom
County
Control Rm

(Circle)
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Docket No.: 070-00033 License No.: SNM-23

David Lederer
U.S. Environmental Protection Agency
Region I
J. F. Kennedy Federal Building, HBO
Boston, Massachusetts 02203

SUBJECT: REMOVAL OF THE TEXAS INSTRUMENTS, INC., ATTLEBORO,
MASSACHUSETI S SITE FROM THE NRC SITE DECOMMISSIONING
MANAGEMENT PLAN AND TERMINATION OF USNRC LICENSE NO. SNM-23

Dear Mr. Lederer:

In 1990, the NRC staff identified approximately 50 sites that warranted special Nuclear
Regulatory Commission oversight and created the Site Decommissioning Management Plan
(SDMP). This action was taken for these sites to ensure timely and safe remediation of
residual radioactive material in excess of the current NRC criteria for release for
unrestricted use. One of the sites on the SDMP is the Texas Instruments, Inc., facility in
Attleboro, Massachusetts.

The staff added this site to the SDMP because an on-site disposal of radioactive material
had been made, but the location and extent of the disposal was not well-known, and the
extent and location of soil contamination on this site was also not well-known.
Although measurements taken in the 1980's had not indicated any contamination in
groundwater, the staff was also concerned about potential radioactive contamination of the
groundwater due to the presence of the buried radioactive material on the site.

Remediation of the on-site burial area was completed in the fall of 1993. Confirmatory
measurements by an NRC contractor did not identify any residual radioactive contamination
in this area in excess of the NRC criteria for release for unrestricted use. In the summer
and early fall of 1994, Texas Instruments completed comprehensive characterization of the
remainder of the exterior areas of the site. Radiological surveys of the building interiors
were also performed at this time. Radiological contamination was identified in both interior
and exterior areas of the site. Texas Instruments remediated the contamination in these
areas in accordance with their 1992 remediation plan for the burial area and a 1994
supplement to the 1992 remediation plan.

Texas Instruments completed remediation of all exterior and interior areas in September
1996. Final radiological surveys were conducted bV, Texas Instruments' contractors and
the reports were submitted to the NRC for review. Texas Instruments also stibmitted the
results of the analysis of groundwater samples collected from monitoring wes on the site
from 1993 through 1997. The NRC, accompanied by a representative of the
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D. Lederer 2
U.S. Environmental Protection Agency

Commonwealth of Massachusetts, conducted confirmatory measurements at the site
during the week of February 4-7, 1997.

Also, as you are aware, in approximately 1978, the NRC confirmed the presence of
radioactive contamination at the Shpack landfill in nearby Norton, Massachuwetts.
Although the source of this contamination may have been the result of work performed at
the Texas Instruments' Attleboro facility, the company has not acknowledged that their
facility was the source of the material in the landfill. Texas Instruments and several other
companies have entered into a consent order with EPA regarding the landfill. The landfill
was listed on the U.S. Department of Energy (DOE) Formerly Utilized Site Remedial Action
Program (FUSRAP) in 1980. Because the landfill is a DOE FUSRAP site and Texas
Instruments is a party to the consent order with EPA, NRC believes that there is adequate
regulatory consideration of any remaining radioactive material in the landfill.

Based on the actions taken by the licensee, our review of the surveys performed, and the
results o1 the NRC confirmatory survey, the staff concludes that the site now meets the
NRC criteria for release for unrestricted use. The staff plans to terminate NRC License No.
SNM-23, issued to Texas Instruments. Inc. for the Attleboro, Massachusetts site, and to
remove this site from the SDMP. The NRC intends to formally notify the licensee, by
letter, and plans no further action on this site. The Commonwealth of Massachusetts is
cognizant of the NRC plans and also plans no further action regarding the NRC licensed
materials at the site. Mark Roberts of my staff discussed these issues with you on
March 5, 1997.

If you have any questions concerning this letter, please contact Mr. Roberts at (610) 337-
5094, or me at (610) 337-5200. Your cooperation with us is appreciated.

Sincerely,

Ronald R. Bellamy, Ph. D., Chief
Decommissioning and Laboratory Branch
Division of Nuclear Materials Safety

License No. SNM-23
Docket No. 070-00033
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cc:

Commonwealth of Massachusetts

Francis Veale
Environmental Safety & Health Department Manager
Texas Instruments, Inc.
34 Forest Street
Attleboro, Massachusetts 02703

James Wagoner
U.S. Department of Energy
Office of Restoration
12800 Middlebrook Road
Germantown, MD 20874

Distribution:
PUBLIC
Nuclear Safety Information Center (NSIC)
RI Docket Room (w/concurrences)

DOCUMENT NAME: S:\PENDING\TI EPA.LTR
To aebe m copy of this document. Indicate in the box: C' - Copy without attachmentisnclosure "E' - Copy with attachment/enclosure 'N' No copy
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POLICY ISSUE
INEGATIVE CONSENT)

March 13, 1997 SECY-97-061

FOR: The Commissioners

FROM: L. Joseph Callan
Executive Director for Operations

SUBJECT, REMOVAL OF TEXAS INSTRUMENTS. INC. FROM SITE DECOMMISSIONING
MANAGEMENT PLAN

PURPOSE:

To inform the Commission that remedial action has been completed at the Texas
Instruments. Inc. (TI) site in Attleboro. Massachusetts. The staff plans to
approve release of the site for unrestricted use. terminate the current
Nuclear Regulatory Commission license, and remove the site from the Site
Decommis, ning Management Plan (SDMP).

SUMMARY:

TI conducted uranium operations from 1952 to 1981. The licensee has now
satisfactorily remediated the site. Based on the actions taken by the
licensee, staff review of the surveys performed. and the results of the
confirmatory survey, the staff plans to terminate the license before
Massachusetts becomes an Agreement State on March 21. 1997. A representative
of the Commonwealth of Massachusetts, Department of Public Health - Radiation
Control Program accompanied and assisted Region I staff during the final
confirmatory survey. Massachusetts representatives indicate they have no
unresolved concerns about the NRC-regulated radiological material at the site
and have confirmed in a letter to Region I that documentation provided by the
licensee is sufficient to demonstrate compliance with Massachusetts'

Contact: M. Roberts. R! NOTE: TO BE MADE PUBLICLY AVAILABLE WHEN
(610) 337-5094 THE FINAL SRM IS MADE AVAILABLE

9703250105 970313
qE_ SueJ
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requirements for release of the site.

BACKGROUND:

In SECY-90-121. the original SDMP. and in subsequent revisions to the SDMP
(SECY-91-096, -92-200. -93-179. -95-209. and 96-207), the staff identified
approximately 50 sites that warranted special NRC oversight, to ensure timely
and safe remediation of residual radioactive material in excess of the current
NRC criteria for release for unrestricted use. One of these sites is the
Texas Instruments. Inc., facility in Attleboro. Massachusetts. The staff
added this site to the SDMP list because on-site disposals had been made, and
the location and extent of the disposals were not well-known.

The TI facility is located in Attleboro. Massachusetts, approximately 16
kilometers (10 miles) northeast of Providence. Rhode Island and 48 kilometers
(30 miles) southwest of Boston. The site currently comprises eighteen
buildings owned by TI o" approximately 40 hectares (100 acres). Operations
with radioactive materials began at the site in 1952 when Metals and Controls.
Inc., began to fabricate enriched uranium foils. Metals and Controls, Inc..
merged with TI in 1959 and eventually was operated as a corporate division of
TI. From 1952 through 1965, Metals and Controls (and later TI). under a
variety of Government contracts, fabricated enriched uranium fuel elements for
the U.S. Naval Reactors Program, Air' Force, other U.S. Government-funded
research. and a few commercial customers. From 1965 through 1981. TI
fabricated fuel for the Highi Flux Isotope Reactor at Oak Ridge National
Laboratory and other Government-owned research reactors. Depleted uranium and
processed natural uranium were also used at the facility for research and
development. The facility remains operational in a variety of metallurgical
production activities: however, radioactive material is no longer used il the
company's manufacturing operations.

Operations with radioactive materials were initially (rnducted in portions of
what is now Building 4, with very limited operations conducted in Building 3.
In 1956. Metals and Controls constructed Building 10 on the site to house all
manufacturing work with radioactive materials. By 1957. all manufacturing
operations with radioactive material were moved to Building 10. Waste
handling, processing of scrap metal and residues, and treatment of waste acids
and water were conducted in Building 5 and outside Building 5 in areas known
as the Metals Recovery Area and the Stockade. A waste evaporator and an
incinerator were operated in Building 5 and the adjacent Metals Recovery Area.
Scrap and waste generated in the manufacturing processes were returned to the
U.S. Government; however, some materials contaminated with low levels of
radioactivity were disposed in an on-site burial adjacent to Building 11.

Following cessation of fuel fabrication operations in 1981, TI initiated
remediation of uranium contamination in the buildings and surrounding exterior
locations. Remediation and final surveys of contaminated portions of
Buildings 4 and 10 were completed in 1985, and the NRC staff approved release
of these buildings for unrestricted use. Residual radioactive contamination
remained in the burial area east of Building 11 and west of the relatively
recently constructed Building 12. In 1990, NRC listed the TI facility on the



I .

The Commissioners - 3 -

NRC SDMP because of the presence of the residual contamination in the burial
area. Region I staff approved a remediation plan for the burial area in 1992
and initial remediation was completed in December 1992. A confirmatory survey
conducted by the Oak Ridge Institute for Science and Education (ORISE) in
December 1992 identified some remaining contamination on the walls of the
excavation. In July 1993, the licensee completed additional remediation
activities. An ORISE confirmatory survey in December 1993 did not identify
any remaining residual contamination in this burial area in excess of the NRC
criteria for release for unrestricted use.

After completion of the remediation and survey of the burial area. TI
identified soil contamination in three locations within the Metals Recovery
Area. Remediation and sampling in this area during 1994 led tc the
determination that the three distinct contaminated areas were actually part of
a single, larger contaminated area. Remediation of this area was completed in
November 1994. After identification of the additional contamination in the
Metals Recovery Area. Region I staff requested that TI perform a comprehensive
radiological survey of all potentially affected areas on the site. These
comprehensive radiological surveys, performed in 1994 and 1995, and
discussions with long-term employees, led to the identification of additional
areas of contaminated soil. primarily in the Stockade and Building 12 south
lawn areas. The contamination in the Stockade Area was likely due to the past
handling and storage operations in the area. Contamination on the lawn of
Building 12 was likely the result of intrusion into the burial area and the
spread of contamination during final grading around the building. Residual
contamination was also identified in Buildings 4. 5. and 10, primarily where
unclad uranium operations had been conducted. This contamination was
generally limited to cracks and joints in the concrete floor, areas around
equipment installed in the concrete floor, and drain lines buried in or
beneath the concrete floor. Remediation was performed in accordance with the
1992 plan for remediation of the burial area and a 1994 addendum.

Also. in approximately 1978. NRC confirmed the presence of radioactive
contamination at the Shpack landfill in nearby Norton, Massachusetts. The
source of this contamination may have been the result of work performed at the
TI Attleboro facility, but the company has not acknowledged that its facility
was the source of the material in the landfill. Althouqh some residual
radioactive material was removed from the closed landfi i. further remediation
for both radiological and chemical contaminants may still be required. In
1980. the landfill was listed on the U.S. Department of Energy (DOE) Formerly
Utilized Site Remedial Action Program (FUSRAP). which will manage any
remediation of radioactive materials. In addition. TI and several other
companies have entered into a consent order with the U.S. Environmental
Protection Agency (EPA) regarding the landfill.

DISCUSSION:

In response to the staff's request. TI performed comprehensive radiological
surveys of all potentially affected areas on the site. These surveys.
performed in 1994 and 1995. included a 100 percent walkover survey of both
affected and unaffected areas using a sodium odide detector, and systematic



The Commissioners - 4

surface and sub-surface soil sampling with a split-spoon sampling apparatus
and drill rig. Sampling was conducted at 1600 locations resulting in the
collection of 5865 surface and sub-surface soil samples. Sqmple locations in
affected areas were defined on a 10 meter x 10 meter (100 m') grid plan to
ensure complete coverage of the affected area. Sampling in the Stockade Area
was complicated by the presence of numerous underground electrical.
communication, and water utilities and concrete supports for overhead
structures. Designated sample points within some of the grid cells were moved
short distances to avoid these obstacles. Unaffected areas were not sampled
on a defined grid: however, 30 random sub-surface samples were collected in
the unaffected areas. All soil samples were evaluated for total uranium
concentrations, The soil sampling in the affected area identified eighty-five
100 m- grid cells where soil contamination exceeded NRC guidelines for release
for unrestricted use (30 pCi/gram total uranium), as stated in the Action Plan
to Ensure Timely Cleanup of Site Decommissioning Management Plan Sites (57 FR
13389). One anomaly was found in the unaffected area survey. This area
bordered the Stockade Area and resulted in the extension of the Stockade Area
to include it: this area was subsequently remediated. Discussions with long-
term employees provided additional information concerning the use and possible
disposal of licensed material on the site.

Radiological surveys were also conducted inside the buildings where there was
a history of use of licensed material. Residual uranium contamination was
identified in Buildings 4. 5. and 10. In Building 1, surveys identified a
small amount of radium-226. The Commonwealth of Massachusetts has oversight
for this material, and it is evaluating possible courses of action.
Remediation ac&ivities in Buildings 4 and 5 primarily involved scabbling
concrete floor surfaces. In a few cases, portions of the concrete slab and
some underlying soil were removed. Building 10 required more extensive
remediation work to remove contamination because unclad uranium operations had
been conducted in portions pf this building. Activities included scabbling
approximately 75 m (800 ftL) of the floor and lower wall surfaces.
Approximately 1400 m' (15,000 ft ) of the concrete slab were removed to
provide access to contaminated drain lines and soil. In most cases, the
concrete was not contaminated or was only contaminated on the surface.
Approximately 460 meters (1500 feet) of contaminated drain lines were removed
from Building 10, and another 180 meters (600 fee3) were decontaminated using
a high-pressure wash. Approximately 6 m3 (200 fto) of sludge were collected
and disposed. All wash water was collected, filtered, and analyzed prior to
release. All water released from the site in both the interior and exterior
remediation projects, met NRC regulations for release.

The volume of uragium-contamioated waste generated in the interior remediation
project was 980 m (34.600 ft ) of soil and concrete rubble. The exterior
remediation projects generated primarily contaminated soil totaling 15.100 m3

(532.000 ft ). Initial waste shipments were sent via truck: however, most of
the waste was shipped via covered rail cars. Waste was disposed of at the
Envirocare facility in Clive. Utah.

NRC Region I staff conducted periodic inspections of the remediation
activities during the various phases of the remediation projects. Three

*1
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representatives from the Region I staff, accompanied and assisted by a
representative from the Commonwealth of Massachusetts, conducted confirmatory
measurements at the site in February 1997. These surveys confirmed
the licensee s survey results

The licensee's survey results indicated small areas of residual contamination
exceeding unrestricted release limits in a few inaccessible locations. These
areas are beneath vital structures or utilities and cannot be further
remediated without adversely affecting the integrity of buildings and
structures on the site. Based on the limited volume and activity of the
material and averaging the residual contamination with the volume of other
material present. the staff concludes that these areas are acceptable for
release for unrestricted use. TI's contractor also performed a series of dose
evaluations to estimate the impact of intrusion into any of these areas. The
two scenarios that were evaluated were the exposure of a maintenance worker
digging and working in a trench in Building 10 and exposure of a resident
after conversion of the site to residential use. Using conservative
assumptions in both cases, dose equivalents of 1.3 millirem/year and 7.9
millirem/year were calculated for the maintenance worker and residential
scenarios, respectively, for maximally exposed individuals. The staff has
reviewed the dose assessments and finds them to be conservative and
acceptable.

The chemical forms of uranium used at the site were primarily uranium oxides,
uranium metal, and uranium metal alloys. These forms of uranium are generally
not soluble. Groundwater monitoring data from samples collected from on-site
monitoring wells from March 1993 through February 1997 show only occasional
values in excess of the gross alpha screening level of 15 pCi/liter. Specific
uranium analyses have not exceeded 0.4 pCi/liter. These concentrations are
well below the EPA proposed primary drinking water limit of 30 pCi/liter for
uranium, and are acceptable for releasing the site for unrestricted use.

CONCLUSIONS:

Based on the actions taken by the licensee, our review of the surveys
performed, and the results of the NRC confirmatory survey, the staff concludes
that decommissioning has been satisfactorily completed at the TI Attleboro.
Massachusetts site and the site now meets the NRC criteria described in the
Action Plan for release for unrestricted use.

The staff has notified EPA and the Commonwealth of Massachusetts of its intent
to terminate the license. Because the Shpack landfill is a DOE FUSRAP site
and TI is a party to the consent order with EPA. the staff believes that there
is adequate Federal regulatory oversight of any radioactive material that may
remain in the former landfill. The Commonwealth of Massachusetts plans no
further action regarding the NRC-licensed materials at the site.
Massachusetts is expected to become an Agreement State on March 21. 1997.

The staff previously placed a notice in the Federal Register (60 FR 27146.
dated May 22. 1995) that acknowledged the receipt of the amended remediation
plan and that TI was working toward complete remediation of the site. The
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staff will place a notice in the Federal Register stating that the areas of
concern now meet NRC guidelines for release for unrestricted use. and NRC is
removing this site from the SDMP and terminating the license.

It is the staff's intention, unless otherwise
before March 21. 1997. to send a letter to TI
Attleboro site meets current NRC requirements
use, that the license is terminated, and that
from the SDMP.

directed by the Commission.
(attachment) stating that the
for release for unrestricted
NRC intends to remove the site

COORDINATION:

The Office of the General Counsel has reviewed this paper and has no legal
objection.

fxeertive Director
for Operations

Attachment:
Draft letter to Texas Instruments

DISTRIBUTION:
Commissioners
OGC
OCAA
OIG
OPA
OCA
ACNW
CIO
CFO
EDO
REGION I
SECY
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staff will place a notice in the Federal Register stating that the areas of
concern now meet NRC guidelines for release for unrestricted use. and NRC is
removing this site from the SDMP and terminating the license. /62 .:2)

It is the staff's intention. unless otherwise
before March 21. 1997. to send a letter to TI
Attleboro site meets current NRC requirements
use. that the license is terminated, and that
from the SDMP.

directed by the Commission.
(attachment) stating that the
for release for unrestricted
NRC intends to remove the site

COORDINATION:

The Office of the General Counsel has reviewed this paper and has no legal
objection. Original Signed by

L.. ,Ca1Wan

L. Joseph Callan
Executive Director

for Operations

Attachment: Draft letter to Texas Instruments
TICKET:
DOCUMENT NAME: S:\DWM\LLDP\TI SECY.LDP

OFC R-I* R-1* LLDP* LLDP* TEd. .IP OGC*

NAME MRoberts RBellamy JShepherd TCJohnson EKraus ickey RFonner

DATE 3/13/97 3/13/97 3/13/97 3/13/97 3/12/97 3/ /97 3/12/97

OF OfNS-/./ DRE

NAME J V Cr HL I4 pson L. JCa 11 ____

DATE U/1 .197 _J. /3//,/97 3/11/97 3/0"97
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further action regarding the NRC licensed materials at the site.
Massachusetts is expected to become an Agreement State on March 21. 1997.

The staff previously placed a notice in the Federal Register (60 FR 27146,
dated May 22. 1995) that acknowledged the receipt of the amended remediation
plan and that TI was working toward complete remediation of the site. The
staff will place a notice in the Fderal Register stating that the areas of
concern now meet NRC guidelines for release for unrestricted use. and NRC is
removing this site from the SDMP and terminating the license.

It is the staff's intention, unless otherwise directed by the Commission.
before March 21. 1997. to send a letter to TI (attachment) stating that the
Attleboro site meets current NRC requirements for release for unrestricted
use. that the license is terminated, and that NRC intends to remove the site
from the SDMP.

COORDINATION*

The Office of the General Counsel has reviewed this paper and has no legal
objection.

L. Joseph Callan
Executive Director

for Operations

Attachment: Draft
TICKET:

letter to Texas Instruments

DOCUMENT NAME: S:\DWM\LLDP\TI SECY.LDP

OFC R-1R-1LL LD TEd. L G
NAME MRoberts RBe S)e, pherd TCn " rK Jiiskey nn

M~oert ___________- 1  ~ JHickey'n~

DATE 3/13/97 3/1 /97 ,3/ f/97 3/13?/97 3/|1997 3/ /97 3/6 (7197

-. I I ! !. I
NMME J v N DEDR HoEDO L

NANE JGreeves CPaperiello Ht-Thompson LJCallan ___________ ___

DATE 3/ /97 3/ /97 3/ /97 3/ /97
I I I _____________ A. ______________ I
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DRAFT

Francis J. Veale Jr.
Environmental Safety and
Texas Instruments. Inc.
34 Forest Street
Attleboro. Massachusetts

Health Department Manager

02703-0964

SUBJECT: REMOVAL OF THE TEXAS INSTRUMENTS, INC.. ATTLEBORO. MASSACHUSETTS
FACILITY FROM THE NRC SITE DECOMMISSIONING MANAGEMENT PLAN AND
TERMINATION OF NRC LICENSE

Dear Mr. Veale:

I am responding to your letter dated October 29. 1996. requesting that NRC
release the Texas Instruments, Inc.. Attleboro. Massachusetts, site for
unrestricted use. terminate the current NRC license, and remove the site from
the Site Decommissioning Management Plan (SDMP). We have reviewed your
reports from the radiological surveys and analysis of soil samples and
conducted our own confirmatory radiological survey. We conclude that the
facility has been remediateu to meet the criteria for release for unrestricted
use as discussed in the "Action Plan to Ensure Timely Cleanup of Site
Decommissioning Management Plan Sites" (the Action Plan) (57 FR 13389-13392)
and NRC's current criteria for residual contamination in soil.

In accordance with
Instruments. Inc..
Massachusetts site

your request. NRC License No. SNM-23. issued to Texas
is hereby terminated, and we are removing your Attleboro,
from the SDMP list.

As noted in the Action Plan. this is the Commission's final action on the
referenced license. NRC will not require any additional decommissioning in
response to future NRC criteria or standards, unless additional contamination.
or noncompliance With your July. 1992 Remediation Plan or the December 1994
Supplement to the Remediation Plan. is found, and there is a significant
threat to public health and safety.

If you have any questions concerning our action. please
of my staff at (610) 337-5094 or me at (610) 337-5200.
cooperation in this matter. Sincerely.

contact Mark Roberts
Thank you for your

Ronald R. Bellamy. Ph. D.. Chief
Decommissioning & Laboratory Branch
Division of Nuclear Materials Safety

OFFICIAL RECORD COPY
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Texas Instruments, Inc.

License No. SNM-23
Docket No. 070-00033

cc:
Commonwealth of Massachusetts

David Lederer
Remediation Manager
U.S. Environmental Protection Agency, Region I
J. F. Kennedy Federal Building, HBO
Boston, Massachusetts 02203

James Wagoner
U.S. Department of Energy
Office of Restoration
12800 Middlebrook, Road
Germantown, Maryland 20874

James P. Mooney, Health Agent
City of Attleboro
77 Park Street
Attleboro, Massachusetts 02703

Michael Elliott
Environmental Manager
Texas Instruments, Inc.
34 Forest Street
Attleboro, Massachusetts 02703-0964
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March 20, 1997

Michael Elliott
Environmental Manager
Texas Instruments, Inc.
34 Forest Street
Attleboro, Massachusetts 02703

SUBJECT: INSPECTION NO. 070-00033/97-001

Dear Mr. Elliott:

On February 3-6, 1997, Anthony Dimitriadis and Mark Roberts of this office conducted
a safety inspection at the Texas Instruments, Inc. facility in Attleboro, Massachusetts
of activities authorized by the NRC license listed below. The inspection was limited to
observations by the inspectors, interviews with personnel, selective examination of
records and confirmatory surveys inside Buildings 4, 5, and 10 and in exterior areas of
the site. A copy of the NRC inspection report is enclosed. In addition, our inspection
examined the activities covered in survey reports dated May 1995, August 1996, two
from October 1996, January 1997, February 1997, February 11, 1997, February 24,
1997, and March 10, 1997. The findings of the inspection were discussed with
James Armstrong, Francis Veale, Jr., your consultant Steve Shafer from Roy F.
Weston, and you, at the conclusion of the inspection. Thomas O'Connell from the
Commonwealth of Massachusetts, Department of Public Health - Radiation Control
Program, assisted the inspectors and attended the exit meeting.

Within the scope of this inspection, no violations were identified.

Please note that the enclosed inspection report does not constitute approval by the
NRC for release of your facility for unrestricted use. The results of this inspection
report, and all other applicable information available to the NRC, will be examined to
determine if your facility may be released for unrestricted use by the reviewer who is
responsible for amending your license.

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 will be placed in the Public
Docunment Room. No reply to this letter is required.

9704010558 970320
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M. Elliott -2-
Texas Instruments, Inc.

Your cooperation with us is appreciated.

Sincerely,

Original Signed by:
J. J. Kottan

1Ronald R. Bellamy, Ph. D., Chief
Decommissioning and Laboratory Branch

!sion of Nuclear Materials Safety

Docket No.: 070-00033
License No.: SNM-23

Enclosure:

Inspection Report No. 070-00033/97-001

cc w/enclosure:

Commonwealth of Massachusetts
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M. Elliott
Texas Instruments, Inc.

Distribution: w/encl
PUBLIC
Nuclear Safety Information Center (NSIC)
Region I Docket Room (w/concurrences)
M. Roberts, RI

-3-

DOCUMENT NAME: P:\TI CONF
To roceiv a copy of this document. indicate hi the box: "C" - Copy wlo attach/end 'E' - Copy wt attach/encl "N" = No copyIOFFICE DNMS/RI N DNMS/RI
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U.S. NUCLEAR REGULATORY COMMISSION
REGION I

INSPECTION REPORT

Report No.

Docket No.

License No.

Licensee:

070-00033/97-001

070-00033

SNM-23

Texas Instruments, Inc.
34 Forest Avenue
Attleboro, Massachusetts 02703

Inspection

Inspection

Inspectors:

Approved E

At: Texas Instruments. Inc.

Cond ed: i

Health Physicist

4~icI C a
Mark C. Roberts, CHIP
Senior Health Physicist

3y:
,ýonald R: B ýilamy, Ph. D., Chief

Decommissioning and Laboratory Branch
Division of Nuclear Materials Safety

MAOtA &0 1Ž9)t
date

date

date

Inse*ion Summary: Announced, confirmatory survey at the licensee's Attleboro,
Massachusetts facility (Inspection Report No. 070-00033/97-001)

Areas Inspected: Organization and scope of remediation project, confirmatory
measurements in interior areas, confirmitory measurements in exterior areas, results
of sample analysis, review of radiological survey and remediation documents.

Results: Radiological measurements did not identify any residual levels in excess of
the criteria for release for unrestricted use. Sample results from 40 soil samples
analyzed in the NRC regional laboratory confirmed the licensee's results. A small
amount of contaminated soil or contamination on below-ground concrete surfaces was
left in place in inaccessible areas that could not be further remediated because of their
proximity to vital structures or utilities. Measurements in each of these areas were not
different than ambient background measurements. Based on volume averaging, the
inspectors determined that the average total uranium concentration in each of these
areas is less than 30 picocuries per gram.
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DETAILS

1. Individuals Contacted

* Michael Elliott, Environmental Manager, Texas Instruments, Inc. (TI)
" Francis Veale, Environmental Safety and Health Department Manager, TI
* James Armstrong, Operational Excellence Manager, TI
' Steve Shafer, Health Physicist (Exterior Remediation Project Manager), Roy F.

Weston, Inc. (Weston)
Michael Madonia, Health Physicist (Interior Remediation Project Manager),

Weston (via telephone on February 5, 1997)
* Thomas O'Connell, Health Physicist, Commonwealth of Massachusetts

* Denotes those present at exit meeting

2. Backaround

The TI facility is located in Attleboro, Massachusetts, approximately 16 kilometers
(10 Miles) northeast oi Providence, Rhode Island and 48 kilometers (30 miles)
southwest of Boston. The site currently comprises eighteen buildings owned by TI
on approximately 40 hectares (100 acres). Operations with radioactive material
began at the site in 1952 when Metals and Controls, Inc. began to fabricate
enriched uranium foils. Metals and Controls, Inc., merged with TI in 1959 and
eventually was operated as a corporate division of TI. From 1952 through 1965,
Metals and Controls (and later TI), under a variety of government contracts,
fabricated enriched uranium fuel elements for the U.S. Naval Reactors Program,
U.S. Air Force, other U.S. Government-funded research, and a few commercial
customers. From 1965 through 1981, TI fabricated fuel for thod High Flux Isotope
Reactor at Oak Ridge National Laboratory and other government-owned research
reactors. Depleted uranium and processed natural uranium were also used at the
facility in research and development of the production methodologies. The facility
remains operational in a variety of metallurgical production activities; however,
radioactive material is no longer used in the company's manufacturing operations.

Operations with radioactive materials were initially conducted in portions of what
is now Building 4, with very limited operations conducted in Building 3. In 1956,
Metals and Controls constructed Building 10 on the site to house all work with
radioactive materials. By 1957, all manufacturing operations were moved to
Building 10. Waste handling, processing of scrap metal and residues, and
treatment of waste acids and water were conducted in Building 5 and outside
Building 5 in areas known as the Metals Recovery Area and the Stockade. A
waste evaporator and an incinerator were operated in Building 5/Metals Recovery
Area. Scrap and waste generated in the manufacturing processes were returned
to the U. S. Government; however, some materials contaminated with low levels
of radioactivity were disposed in a burial site adjacent to Building 11.
Following cessation of operations with radioactive materials in 1981, TI initiated
remediation of uranium contamination in the buildings and surrounding exterior
locations. Remediation and final surveys of contaminated portions of Buildings 4

Inspection Report No. 070-00033/97-001
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and 10 were completed in 1985 and the NRC staff approved release of these
buildings for unrestricted use. Residual radioactive contamination remained in the
burial area east of Building 11 and west of the recently constructed Building 12.
In 1990, the NRC listed the TI Attleboro, Massachusetts facility on the NRC Site
Decommissioning Management Plan (SDMP) because of the presence of the
residual contamination in the burial area. Region I staff approved a remediation
plan for the burial area in 1992 and initial remediation was completed in December
1992. A confirmatory survey conducted by the Oak Ridge Institute for Science
and Education (ORISE) in December 1992 identified some remaining contamination
on the walls of the excavation. In July 1993, the licensee completed additional
remediation activities. An ORISE confirmatory survey performed in Cecember
1993 did not identify any remaining residual contamination in this burial area in
excess of the current criteria for release for unrestricted use.

After completion of the remediation and survey of the burial area, TI identified soil
contamination in three locations within the Metals Recovery Area. Remediation
and sampling in this area during 1994 led to the determination that the three
distinct contaminated areas were actually part of a single, larger contaminated
area. Remediation of this area was completed in November 1994. After
identification of the additional contamination in the Metals Recovery Area, Region I
staff requested that TI perform a comprehensiva survey of all potentially affected
areas on the site. These comprehensive radiological surveys, performed in 1994
and 1995, and discussions with long-term employees, led to the identification of
additional contaminated soil, primarily in the Stockade and Building 12 south lawn
area. The contamination in the stockade area was likely due to the past handling
and storage operations in the area. Contamination on the lawn of Building 12 was
likely the result of intrusion into the burial area and the spread of contamination
during final grading around the building. Residual contamination was identified in
Buildings 4, 5, and 10, primaril - where unclad uranium operations had been
conducted. The contamination was primarily limited to cracks and joints in the
concrete floor, areas around equipment installed in the concrete floor, and drain
lines buried in or beneath the concrete floor. Remediation was performed in
accordance with the 1992 plan for remediation of the burial area and a 1994
addendum.

Also, in approximately 1978, NRC confirmed the presence of radioactive
contamination at the Shpack landfill in nearby Norton, Massachusetts The source
of , ;s contamination may have been the result of work performed at the TI
Attl.•oro facility, but the company has not acknowledged that its facility was the
source of the material in the landfill. Although some residual radioactive material
was removed from the closed landfill, further remediation for both radiological and
chemical contaminants may still be required. In 1980, the landfill was listed on
the U.S. Department of Energy (DOE) Formerly Utilized Site Remedial Action
Program (FUSRAP), which will manage any remediation of radioactive materials.
In addition, TI and several other companies have entered into a consent order with
the U.S. Environmental Protection Agency (EPA) regarding the landfill.
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3. Organization and Scope of Remediation Proiect

The site remediation project was coordinated by the Environmental Manager. This
individual reports to the Environmental Safety and Health Manager who reports to
the Site Manager. The remediation of the Metals Recovery Area was handled as
one sep -ate project and the remediation of the remainder of the exterior areas
and all of the interior areas was handled as a second separate project. CPS
Environmental, Inc. provided contractor health physics technical support and
directed the excavation and drilling contractors based on the results of the
radiation surveys and sample analysis. CPS, Environmental also performed the
radiological characterization of the site. Roy F. Weston, Inc. provided project
management for the remainder of the exterior remediation and the interior
remediation. Two Weston project managers provided direct supervision of the
support services including health physics, construction, transportation, and
analytical services.

No safety concerns were identified.

4. Instrumentation Used in Confirmatory Surveys

The inspectors used a series of portable radiation survey meters and laboratory
equipment to make confirmatory measurements. Ambient gamma radiation levels
were measured with Ludlum Micro-R meters (NRC # 033513 and NRC # 019634,
calibrated on December 5, 1996 and March 14, 1996, respectively). Unless
otherwise indicated, these measurements were made at a distance of one meter
above the ground or from the surface that was measured. Ambient exterior
gamma radiation in the vicinity of the site ranged from 8 - 12 /R/hour.
Background measurements inside Building 10 in unaffected areas ranged from
10 - 15 pR/hour. The higher range of values was generally measured in locations
with newer concrete. Direct measuiements for radioactive contamination were
made at near contact with floor and wall surfaces using Ludlum Model 43-68
100 cm' gas-flow proportional detectors (NRC # 054810 and NRC # 057023)
with Ludlum Model 18 rate-meters 'NRC # 054822 and NRC # 054825, both
calibrated March 4, 1996). Floor surfaces were scanned with Ludlum Model 239-
IF floor monitors (NRC # 054976 and NRC # 054975 equipped with Ludlum
Model 2221 scaler/rate-meters (NRC # 054826 and NRC # 054828, both
calibrated March 14, 1998). The inspectors determined the operating voltages
and detector efficiencies prior to the inspection and confirmed the efficiency and
measured the background, for each detector, daily prior to initiating confirmatory
measurements. The inspectors also measured higher background counts with the
gas proportional detectojrs on the newer concrete. A 2" x 2" sodium iodide
detector (Ludlum Model 44-10), coupled to one of the Ludlum Model 18 rate-
meters, was used to make gross gamma measurements.

Soil samples from interior and exterior remediated areas were selected from
archived samples in storage. Two additional soil samples were obtained directly
from areas where characterization measurements indicated that the total uranium
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concentration did not exceed the NRC guidelines for release for unrestricted use.
Each soil sample was prepared for analysis in the Region I radioanalytical
laboratory by drying and then milling the dried sample. An aliquot of each sample
was weighed and transferred into a Marinelli beaker for gamma counting. Gamma
counting was performed using a high-purity germanium detector (HpGe) that can
quantify specific gamma emission energies from the sample. Analysis of the
gamma spectrum and identification of radioactive isotopes is performed with a
commercial software program. Results of the analysis of the soil samples were
reported in units of picocuries/gram (pCi/g) with an uncertainty of one standard
deviation for each radionuclide reported.

5. Confirmatory Measurements in Interior Areas

5.1. Measurements in Building 4

Building 4 is the largest of the manufacturing buildings on the site. A
small portion of the building was used for uranium milling prior to the
construction of Building 10. Approximately 12,000 ft2 of this 295,000 ft2

building required remediation. Gamma exposure rate measurements in the
remediated area and in the area adjacent to the remediated area ranged
from 6 - 12 pR/hour. With the exception of one area, these values were
not distinguishable from background measurements in the building. The
exposure rate measured along a stone walkway adjacent to the
remediated area was as high as 18 pR/hour. The source of these slightly
elevated readings appeared to be the natural stone used in the walkway.
Scanning and direct measurements here performed with the gas-
proportional detectors over approximately 100 percent of the accessible
floor area in the remediated area. A large portion of the area adjacent to
the remediated area was also scanned with the same instrumentation.
With the exception of the stone walkway, all results were less than
approximately 2000 dpm/100 cm2. The area of the walkway exhibited
elevated surface measurements, but appeared to be caused by naturally-
occurring radioactive material in the rock.

The inspectors also performed gamma exposure rate measurements
directly above drain pipes buried in or beneath the floor. These pipes had
either been remediated by pressure washing or characterization readings
indicated that contamination levels met the NRC guidance for release. All
measurements were not different than the background measurements.

No safety concerns were identified.

5.2. Measurements in Building 5

Building 5 is a small building adjdcent to the Metals Recovery Area.
Remediation in Building 5 consisted of removal of approximately one third
of the concrete floor of the building and removing contaminated soil
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beneath the floor. Gamma exposure rate measurements in Building 5
ranged from 12 - 16/JR/hour. All scanning and direct measurements on
the floor and lower wall surfaces were not distinguishable from
background. Areas that had been remediated and areas where
characterization data indicated that the surface criteria for release for
unrestricted use was met were both included in the survey of this
building. Because this is a small building, the entire floor surface was
subject to the scanning measurements.

No safety concerns were identified.

5.3. Measurements in Building 10

Building 10 was the primary location for work with both clad and unclad
licensed materials. The principle area within the building where the unclad
material was used was the northern end of the building. Licensed material
use in the remainder of the building was limited to storage and
transportation support for the finished products. Following the
remediation of contamination in 1981 and 1982, the building was
converted to a number of other manufacturing uses. The recent
decommissioning activities required remediation of approximately 40,000
ft' of the 168,000 ft2 building. Most of the remediation performed
required the removal and replacement of portions of the concrete slab,
excavation and disposal of contaminated soil, and pressure washing or
removal of contaminated drain lines.

Gamma exposure rates measured throughout the building ranged from
6 - 16 pR/hour. The higher values were generally measured in areas
where there was newer concrete. The inspectors made scanning
measurements throughout the remediated area and in the areas bordering
the remediated area with the floor monitor. All areas were well below the
release criterion of 5000 dpm/100 cm'. The inspectors also performed
gamma exposure rate measurements above the concrete slab where drain
pipes are buried in the floor. The pipes had either been cleaned or
characterization measurements indicated that remediation was not
required. The gamma exposure rate measurements in these areas were
not different than those measured throughout the remainder of the
building.

The licensee left residual contamination in place in eight inaccessible
locations within the building. These areas are under or adjacent to vital
structures or heavy equipment and consist of either contaminated soil or
contamination on concrete surfaces. The depth of these locations ranges
from one to 2.5 meters beneath the floor surface. Direct gamma
measurements with the 2" x 2" Nal detector at the soil surface and
exposuiu rate measurements with the Micro R-meter in each of these
areas were also indistinguishable from background measurements.
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Because Building 10 required the most significant remediation, the
inspectors selected a number of archived, post-remediation samples for
analysis in the NRC regional laboratory. The results of these analyses are
discussed in section 7 of this inspection report.

No safety concerns were identified.

6. Confirmatory Measurements in Exterior Areas

The inspectors reviewed the characterization and post-remediation radiological
survey data for the exterior areas of the TI site. The affected ixterior area of the
site was divided into approximately 300 grid cells, 10 meters x 10 meters. A total
of 93 of the grid cells required remedivtion by removal of uranium contaminated
soil in excess of the NRC criteria for release ior unrestricted use. The inspectors
made measurements with the 2" x 2" Nal gamma detector and the micro-R meter
throughout the remediated area and in areas where the characterization data
indicated that no remediation was required. All readings were not different than
the background measurements on the site.

In thirteen of the remediated grid cells, at least one post-remediation sample from
the grid cell exceeds the NRC unrestricted use criterion of 30 pCi/g total uranium.
In all cases, the residual contamination is inaccessible due to the presence of
critical utilities or structures that prevented complete removal of contaminated soil.
This residual contamination is located from one to three meters below the surface
of the soil. The inspectors made measurements with the 2" x 2" Nal gamma
detector and the micro-R meter in each of these grid cells. Measured exposure
rates ranged from 10 to 17 pR/hour. The highest reading was measured in the
vicinity of a large sub-surface concrete structure which appeared to have
contributed to the exposure rate. All other readings were not significantly
different than local background levels.

No safety concerns were identified.

7. Results of Sample Analyses

As discussed in section 4 of this report, selected soil samples, primarily post-
remediation samples, were analyzed by gamma spectrometry in the Region I
analytical laboratory. Concentrations of uranium-235 and U-238 (reported as the
concentrations of the thorium-234 and protactinium-234m decay progeny) for the
forty soil samples are presented in Table 1. Because the gamma spectrometry
analysis can not be used to quantify the uranium-234 concentration in a sample,
some of the soil samples were submitted to ORISE, the NRC's contractor
laboratory, for alpha spectrometry analysis. The alpha spectromety analysis
provided a quantitative measure of the U-235 and U-238 concdntrations, as well
as, the U-234 concentration. Results of the nine alpha spectrometry analyses are
presented in Table 2. Licensee contractor data for these samples is also presented
in Table 2.
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The results of the gamma spectrometry analyses confirm that the facility meets
the criteria for release for unrestrictcd use. The average total uranium
concentration of the thirty-nine post remediation samples is approximately 11
pCi/g. The inspectors estimated the U-234 concentrations using ratios of U-238
to U-235 for each sample. One pre-remediation sample indicated a total uranium
concentration of approximately 180 pCi/g. This value was in good agreement
with the licensee contractor value of approximately 200 pCi/g. The area was later
remediated to levels less than 30 pCi/g. Only two samples indicated estimated
total uranium concentrations above 30 pCi/g. One sample from the Metals
Recovery Area was approximately 31 pCilg and appeared to be depleted uranium
(the NRC guideline for depleted uranium is 35 pCi/g). A sample from the stockade
area indicated an estimated concentration of 38 pCi/g. This value was in good
agreement with the licensee's contractor values of 36, 15 and 45 pCi/g for this
location. Although this value exceeded 30 pCi/g, volume averaging indicates that
the total uranium concentration in this area meets the 30 pCi/g guideline.

The alpha spectrometry results in Table 2 show very good agreem ient with data
from the licensee's contractors. Except for one sample from the Metals Recovery
Area, the data also show very good agreement with the gamma spectrometry
data. The disagreement in the sample data from the Metals Recovery Area was
likely caused by a non-homogenous se'nple, because neither the U-235 nor the
U-238 results are in agreement, and the alpha spectrometry analysis use a very
sma', sample compared to the gamma spectrometry analysis. One sample from
the Stockade Area slightly exceeded 30 pCi/g; however, this area also meets the
NRC criteria based upon volume averaging for the grid cell.

No safety concerns were identlied.

8. Review of Radiological Survey and Remediation Documents

8.1 Surveys of Open Land Areas

Because of the discovery of soil contamination in the burial area between
Buildings 11 and 12 and the subsequent identification of soil
contamination in the Metals Recovery Area adjacent to Building 5, TI
conducted a comprehensive survey of exterior areas of the site. This
systematic characterization survey of the affected and unaffected exterior
areas of the site was conducted from July through September 1994 and
was documented in a May 1995 report (Radiological Surveys of Open
Land Areas, Texas Instruments Incorporated, Attleboro, Massachusetts).
The survey included a 100 percent walkover survey of both the affected
and unaffected areas of the site us~ng a 2" x 2" Nal detector and rate-
meter. The surveys were conducted by CPS, a contractor for TI.
Undeveloped portions of the site were not surveyed.

Systematic surface and sub-surface soil samples were taken by a split
spoon sampling apparatus and drill rig. Sampling was conducted at 1600
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locations resulting in the collection of 5865 surface and sub-surface soil
samples. Sample locations in affected areas were defined on a 10 meter
x 10 meter (100 m2) grid plan to ensure complete coverage of the affected
area. Sampling in the Stockade Area was complicated by the presence of
numerous underground electrical, communication, and water utilities and
concrete stL. orts for overhead structures. Designated sample points
within sort. of the grid cells were moved short distances to avoid these
obstacles. Unaffected areas were not sampled on a defined grid;
however, thirty random sub-surface samples were collected in the
unaffected areas. Samples were evaluated by the gross alpha soil
analysis technique to identify total uranium concentrations. The soil
sampling in the affected area identified eighty-five 100 meter2 grid cells
where soil contamination exceeded NRC guidelines for release for
unrestricted use. One additional contaminated area was found in the
unaffected area survey. This area, which bordered the Stockade Area,
was remediated as part of the exterior remediation project in the Stockade
Area.

Based on a review of the data in the characterization report, knowledge of
the physical layout of the site obtained in previous inspections, and a prior
review of the gross alpha counting technique (including the analysis of
samples split with the NRC), the site was adequately characterized to
identify locations where licensed material was used or may have been
inadvertently disposed. Ti's contractors and environmental staff
interviewed a number of long-time employees to assist in determining the
areas that were defined as affected.

No safety concerns w3re identified.

8.2 Remediation of the Metals Recovery Area

Radiological surveys in late 1993 and early 1994 identified soil
contamination in the Metals Recovery Area. This area was formerly a
waste handling area where an incinerator and a liquid waste evaporator
were operated. Three initial areas were identified in this area and the
contaminated soil volume was estimated to be approximately 425 m,
(15,000 ftW). The remediation activities conducted in this area led
eventually to the disposal of 3300 m3 (115,000 W) of contaminated soil.
Contamination was primarily limited to the top 15 cm of soil; however,
excavation of contaminated soil down to approximately 2 meters was
required in the area immediately adjacent to Building 5. The highest
concentration of uranium identified in characterization and remediation
samples was 17,000 pCi/g. Remediation activities were conducted from
April 1994 through November 1994. A report summarizing the results of
the remediation of the Metals Recovery Area was transmitted to the NRC
in October 1996 (Texas Instruments Incorporated, Att' ;boro,
Massachusetts - Remediation of the Metals Recovery Area, Final Report).
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The results from the analysis of systematic surface and sub-surface soil
samples from the excavated area and the perimeter of the excavated area;
and exposure rate measurements indicate that the criterion for residual
uranium concentration in soil (30 pCi/g) and the exposure rate crite, ion
were both met. In one 9 meter x 9 meter grid cell, contaminated soil
averaging 49 pCi/g total uranium was left in place around an electrical
duct bank. Using a volumetric averaging method, the inspectors
determined that this area was below the 30 pCi/g total uranium criterion
when averaged over a one-meter thick vertical plain. Rain water that
collected in the excavation was confirmed to be well below effluent
criteria and was released. Contaminated soil was disposed at the
Envirocare facility in Utah.

No safety concerns were identified.

8.3 Remediation of Exterior Areas Adiacent to Buildings 11 & 12

TI's contractor, Weston, coordinated the remediation of the exterior areas
adjacent to Buildings 11 and 12 that were identified in the report on the
Survey of the Open Land Areas. The burial area between Buildings 11
and 12 and the Metals Recovery Area were not included in this
remediation project because they had been previously remediated by CPS
and the results provided to Region I. Characterization data generated by
CPS was used to identify the initial 77, 10 meter x 10 meter grid cells,
requiring remediation. An additional 16 cells, adjacent to remediated cells,
were eventually included in the remediation. The depth of the
contaminated material ranged from the surface to approximately three
meters (ten feet). Remediation activities on these exterior areas were
conducted from June 1995 through December 1995. The results of the
remediation activities were documented in an August 1996 report (Texas
Instruments Incorporated, Attlehoro, Massachusetts - Remediation of
Exterior Areas Adjacent to Buildings 11 and 12, Final Report)

Remediation of contaminated soil in grid cells we accomplished by
removing soil in approximately 30-centimeter (one-foot) sections within
the grid cell. In areas where the surface soil was less than the criteria for
release for unrestricted use, the soil was reserved for backfilling excavated
areas where contaminated soil was removed. Corntaminated soil was
excavated and segregated for eventual disposal. Excavation continued
until field measurements indicated that the unrestricted guidelines had
been met. Thirteen check samples were then analyzed using a gross
alpha screening technique. If the results of those analyses were
acceptable, five verification samples (one from each quadrant of the cell
and one from the center of the cell) were collected and analyzed and
reported as the final verification sample. A composite of these samples
was then sent to an off-site vendor for alpha spectrometry analysis.
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Contaminated soil in excess of the NRC guidelines for release for
unrestricted use was left in place in a few inaccessible locations. These
areas are beneath vital structures or utilities and can not be 'urther
remediated without adversely affecting the structures. In all but three
areas, the average total uranium soil concentre i on the surface of the
excavation met the averaging criteria for unrestricted use. In the other
three locations, using a volumetric averaging method, the inspectors
determined that these areas also met the 30 pCi/g release criteria.

No safety concerns were identified.

8.4 Surveys of Interior Areas in Buildings 4. 5. and 10

TI's contrjctor, Weston, also coordinated the remediation of the
contaminated interior portions of Buildings 4, 5, and 10. Remediation
activities on these interior areas were conducted from June 1995 through
September 1996. The results of the, remediation activities are
documented in an October 1996 report (Texas Instruments hcorporated,
Attleboro, Massachusetts - Remediation of Building Interiors, Buildings 4,
5, and 10).

The contaminated portions of the buildings were divided into eighteen
(decontamination) areas based upon physical barriers and historical
operations. The decontamination areas were further divided into 100 m2

grids. A contaminated portion of the roof was similarly divided.
Remediation activities primarily included scabbling contaminated concrete
floors and removing portions of the concrete slab to excavate
contaminated soil and remove contaminated drain lines. The total volume
of waste disposed from the interior remediation project was 980 m'
(34,600 ft3). Final remediation soil samples were analyzed by an off-site
laboratory for total uranium or isotopic uranium. Surface contamination
measurements were performed with properly calibrated detectors with
sufficient sensitivity to meet the NRC guidelines for surface contaminition
measurements.

Contaminated soil or surface contamination in excess of the NRC
guidelines for release for unrestricted use was left in place in a few
inaccessible locations. These areas are beneath structural column
footings or under vital machinery and can not be further remediated
without adversely affecting the building structure or some of the
machinery in the building. In these locations, using a volumetric averaging
method, the inspectors determined that these areas meet the 30 pCi/g
release criteria. All other areas were also sufficiently remediated to meet
the NRC criteria for release for unrestricted use.

Based on their review of this document, the inspectors requested
additional information concerning the remediation activities for pipes left in
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place and the evaluation of residual contamination. The inspector also
requested that the licensee perform a dose evaluation of the residual
contamination in the remediated drain lines. Based on the review of three
documents prepared by Weston (Texas Instruments Incorporated Attleboro
Facility - Building Interiors Remediation, Drainage System Characterization,
January 1996; Drainage System Unrestricted Release Information -
Supplemental Analyses, February 11, 1997; and SNM License Termination
Hypothetical Radiological Dose and Exposure Rate Assessment, Priority 2
Drain Lines), the inspectors concluded that the residual activity in the
priority 2 drain lines (drain lines that were cleaned by pressure washing)
met the NRC guidelines for release for unrestricted use.

No safety concerns were identified.

8.5 Surveys of Building Interiors. Overhead Structures, and Upper Walls

As part of the characterization of the affected buildings, surveys of the
building interiors, overhead structures, and upper walls were performed.
Although data from these surveys were recorded, the surveys weoe not
initially documented in a report. The results of the surveys were used tu
guide the remediation of contaminated portions of Buildings 4 and 10.
The su. veys were subsequently &-cumented in a February 1997 report
(Texas Instruments Incorporated, Attleboro, Massachusetts -
Supplemental Surveys of Building Interiors, Overhead Structures and
Upper Walls). Measurements inclu ad both direct measurements to
evaluate non-removable contamination and smears to evaluate removable
contamination. A review of this document confirmed that the upper
portions of Buildings 3, 4, 10, and 11 meet the NRC guidelines for release
for unrestricted use.

No safety concerns were identified.

8.6 Groundwater Radiological Monitoring Data Feport

The chemical forms of uranium used at the site were primarily urb.iium
oxides, uranium metal, and uranium metal alloys. These forms of uranium
are generally not soluble. Groundwater monitoring data for the Texas
Instrument site is summarized in a letter report (February 24, 1997 letter
and four attachments to M. Roberts, NRC Region I from M. Elliott, Texas
Instruments). Groundwater samples were collected from a series of
representative monitoring wells on the site during January-March 1993,
August-September 1995, and December-February 1996-1997. Gross
alpha concentrations for the most recent samples ranged from less than
detectable to 11 pCi/litar and gross beta concentrations ranged from less
than detectable to 25 pCi/liter. These values are below the EPA
groundwater screening criteria for gross alpha and gross beta activity of
15 and 50 pCi/liter, respectively. Results from the earlier samples were
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less than the most recent samples. A specific uranium analysis was
performed on selected samples in the recent sampling period. Measured
total uranium concentrations ranged from 0.22 to 0.39 pCi/liter. These
concentrations are below the EPA proposed primary drinking water limit of
30 pCi/liter for uranium, and are acceptable for releasing the site for
unrestricted use.

No safety concerns were identified.

8.7 Dose Assessment

As discussed in sections 8.4 and 8.5, residual contamination was left in
place in areas that were inaccessible because the remaining material was
beneath c:itical utilities and structures. In order to conclude that there is
no significant dose impact in leaving this materii in place, and in order to
satisfy the Commonwealth of Massachusetts requirement that the residual
dose impact be less than 10 millirem per year, TI's contractor (Weston)
performed a supplementary Radiological Dose Assessment of the interior
and exterior areas. The results of this assessment are reported in a
FebruarV 20, 1997 report (Texas Instruments, Incorporated - SNM License
Termination, Radiological Dose Assessment). The assessment considered
both a current exposure scenario and a future exposure scenario for
members of the public. In each case, a maximum population group is
considered.

The current exposure scenario was intrusion of a Texas Instruments'
maintenance worker into any of the five primary source areas to perform
maintenance in a trench. This scenario considers multiple exposure
pathways including direct radiation exposure, inhalation of resuspended
dusts and ingestion of contaminated soils. For conservatism, the area of
highest residual contaminatior was used as the source term. The
maintenance worker intrusion scenario resulted in an annual total effective
dose equivalent of 1.3 millirem. The dose calculation was performed
usiny a series of hand cdiculations. The contractor considered using the
RESRAD-BUILD computer code for the calculations, but determined that
the program was not readily applicable to the scenario.

The future use scenario considered closure of the site, removal of the
industrial buildings and construction of a residence. The computer code
RESRAD (version 5.62) was used to model the exposure pathways and
calculate the dose from the scenario. The area with the highest average
residual activity was selected for the calculations. The annual total
effective dose equivalent for the future use residential scenario is 7.3
millirem for the first year, with Lhe projected dose declining in future
years.

No safety concerns were identified.
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9. Exit Meeting

The results of the inspection were discussed with the individuals identified in
Section 1 of this report.
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TABLE I

GAMMA SPECTROMETRY RESULTS OF SELECTED TEXAS INSTRUMENTS, INC., SOIL SAMPLES

[Results in Units of pCi/g dry ± IJ]

smpte Identiflaton Number Locaon Descrip tio Th.234 U-2.4m u-23S

40S 130E 120195,VER-0092C Building I1 West Lawn 1.33 ± 0.10 1.0 ± 0.6 0.38 ± 0.02

30S 130E 120195, VER-0077C Building II West Lawn 1.45 ± 0.09 1.0 ± 0.6 1.13 ± 0.03

20S 'OE 112995, VER-0103 Stockade Area 7.4 + 0.3 9.1 ± 0.9 1.05 ± 0.04

01 10-06-6C-SS-01-00 TI 287 Building 10, Area 6 2.0 - 0.3 4.4 1 1.0 0.43 - 0.04

01 10.O6-SC.SS-02-06-00 TI-278 Building 10, Area 6 4.88 ± 0.12 5.0 - 0.8 0.39 ± 0.02

1214-12-6D-BSS(subst•ion) TI- Building 10. Area 12 101.8 ± 0.7 I11 1 2 3.21 ± 0.06
359 ")

01222-13-2C-SS-01-06-00 i!-359 Building 4. Area 13 0.4 ± 0.3 < 2 < 0.1

01 i0-O6-5C-SS-03-06-00 TI-279 Building 10, Area 6 5.99 ± 0.11 6.7 ± 0.6 0.58 ± 0.03

0110-06-64-SS-O1-06-00 TI-289 Building 10, Area 6 <0.5 1.2 ± 0.7 0.04 ± 0.02

1026.08-6B-SS-02-06-O0 TI-06' Stockade Area 0.67 ± 0.09 1.3 ± 0.8 0.12 - 0.02

120N21OE-O9089S-VER-O022C Adjacent to Building 12, 3.0 ± 0.2 2.5 + 0.7 0.13 - 0.03
Loading Dock

60S 70E-10209S-VER.0041-C Stockade Area 11.55 ± 0.11 11.3 - 0.8 0.29 4 0.02

1OON 150E-092695-VER.OOI5-Ca Building 11, East Lawn 2.3 I 0.3 3.6 ± 0.9 0.08 - 0.03

2030-112195-VER-0076-C Stockade Area, near metals p 2.16 ± 0.08 1.3 ± 0.6 0.73 - 0.02

200N 150E073195-VER-O001-C Building 12, Northwest Lawn 10.7 ± 0.4 12.1 - 0.8 0.49 + 0.03

IION 210E-O82845-VER-0019-C Building 12, South Lawn 1.54 ± 0.11 1.3 ± 0.7 0.10 - 0.02

60S 4OE-I12895-VER-0061-C Stockade Area 4.3 - 0.3 5.7 0.8 0.25 - 0.03

40S 140E 120195-VER-OD93-C Building 11, Lawn 3.43 ± 0.14 2.0 ± 1.0 0.48 ± 0.03

30S 40E 11 1495-VER-0064-C Stockade Area 1.3 ±-0.3 2.3 ± 0.6 0.14 +0.03

1 ION 220E-091295-VER-0027-C Adjacent to Building 12 Loading 5.55 ± 0.09 5.2 + 0.7 0.26 ± 0.02
Dock

30S 90E 1200195-VER-0052 Stockade Area 17.61 ± 0.13 18.7 - 0.8 0.64 - 0.03

40S 130E-120492 VER-0092-CI3 Building 11, West Lawn L.0 ± 0.3 1.4 - 0.7 0.16 - 0.03

20S 90E-120295-VER.0053-C Stockade Area 13.60 + 0.12 13.7 ± 0.9 0.58 - 0.03

FGS 205 X90W TI-BS-FGC- Metals Recovery Area 2.54 ± 0.10 2.3 ± 0.6 0.16 ± 0.02
0719.1676

FSG 75SXO I' TI-5-FGC-0805- Metals Recovery Area 6.76 ± 0.13 4.6 ± 0.7 0.45 + 0.03
1744



Sample Identification Number Location Description Th-2.34 Pa-234m U-235

70N XIIOW 7-2-94 TI-BS-FGC- Metals Recovery Area 0.16 ± 0.13 1.3 ± 1.2 0.44 ± 0.04
0702-1670

68N XIO5W 7/i/94 TI-BS-FGC- Metals Recovery Area < I < 4 0.22 ± 0.08
0701-1659

40S X35W 6" FGS TI-BS-FGC- Metals Recovery Area 1.04 ± 0.11 2.2 ± 0.6 0.06 ± 0.02
0805-1764

0119-14A-3F-SS-')3-06-O0 TI-330 Building 4, Area 14 0.5±0.3 <2 0.07±0.03

1130-12-6E-SS-Ol-06-"0 TI-191 Building 10, Area 12 0.9 ± 0.3 1.8 ± 0.7 0.10 ± 0.03

1211-12-SF-BSS Sou-.h Composite Building 10, Area 12 0.8 ± 0.3 < 2 0.11 ± 0.03

0227-BLDG5-SS-02-06-00 TI-465 Building 5 1.67±0.12 1.9±0.7 0.36±0,03

01 1-05-5B-SS-03-06-00 TI-293 Building 10, Area 5 2.61 ± 0.11 2.2 ± 0.7 0.33 ± 0.02

0l !1-05-6B-SS-04-06-00 TI-292 Building 10, Area 5 5.9±0.3 6.9±0.9 1.10±0.04

0104-12-5D-SS-03-06-O0 TI-273 Building 10, Area 12 4.34 ± 0.08 4.2 ± 0.7 0.42 ± 0.03

0104-12-5E-SS-02-06-00 TI-272 Building 10, Area 12 17.63±0.13 18.4±0.9 0 54±0. 02

0110-06-6C-SS.04-06-00 TI-288 Building 10. Area 6 5.88±0.09 5.9±0.7 0.61 ±0.02

1026-08-7B-SS-01-06-00 Building 10, Area 8 0.4±0.3 < 2 0.08±0.03

Building 12 Building 12 Lawn 1.21±0.11 1.0±0.7 0.06±0.02

Site Background East of Building 12 0.72±0.08 1.1 ±0.8 0.09±0.02

In Pre-remediation sample
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TABLE 2

COMPARISON OF ALPHA SPECTROMETRY RESULTS OF SELtCTED TEXAS INSTRUMENTS, INC., SAMPLES

f Results in Units of pCi/g dry :t 2o ]

Texas Inst. Licensee Comracmr Results NRC Contractor Results
Sample Identification No. In-house Results

(Total Uraniuta) U-234 U-235 U-238 U-2$4 U-235 U-238

20S 40E 112995. VER-0103 24 (1) 27.71 + 6.52 1.12 ± 0.46 7.16 + 1.54 29.1 + 2.1 1.3 - 0.2 8.6 - 0.7

0110-06-6C-SS-01-00 TI 287 (2) 5.79 ± 1.22 0.29 ± 0.20 2.69 ± 0.69 8.3 - 0.5 0.3 - 0.06 2.1 ± 0.2

0110-06-SC.-SS-02-06-00 TI-278 (2) 4.97 ± 1.25 0.33 + 0.27 2.76 ± 0.83 10.4 ± 0.6 0.52 ±10.07 5.1 ± 0.3

0110-06-SC-SS-03-06-00 TI-279 (2) 10.34 ± 2.11 0.34 ± 0.21 6.06 ± 1.33 16.2 ± 0.9 0.67 ± 0.08 6.9 ± 0.4

60S 70E-102095-VER.0041-C 9 5.2 ± 1.6 0.51 ± 0.28 12.2 ± 3.4 5.2 ± 0.3 0.42 - 0.07 13.3 ± 0.8

lOON ISOE-092695-VER-0015-Ca 26 2.5 ± 0.89 0.07 ± 0.10 2.10 - 0.76 2.8 - 0.2 0.14 - 0.04 2.3 ± 0.2

20S0-112195-VER-0076-C 21 8.7 + 0.33 0.40 + 0.22 8.5 ± 0.32 14.3 ± 0.8 0.56 - 0.08 1.6 + 0.1

FSG - SX0 1' TI-BS-FGC-0805-1744 30 (3) (3) (3) 16.7 ± 1.0 0.77 - 0.09 8.1 - 0.5

70:" 0W 7-2-94 TI-B5-FGC-0702-1670 10 (3) J (3) (3) 11.0 ± 0.7 0.42 - 0.07 0.33 ± 0.06

(1) Uncertainty for In-house result not calculated
(2) Only alpha spectrometry analysis performed on these samples by the licensee
(3) Alpha spectrometry analysis not performed on these samples by the licensee contractor
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DETAILS

1. Individuals Contacted

* Michael Elliott, Environmental Manager, Texas Instruments, Inc. (TI)
" Francis Veale, Environmental Safety and Health Department Manager, TI
° James Armstrong, Operational Excellence Manager, TI
" Steve Shafer, Health Physicist (Exterior Remediation Project Manager), Roy F.

Weston, Inc. (Weston)
Michael Madonia, Health Physicist (Interior Remediation Project Manager),

Weston (via telephone on February 5, 1997)
" Thomas O'Connell, Health Physicist, Commonwealth of Massachusetts

" Denotes those present at exit meeting

2. Backaround

The TI facility is located in Attleboro, Massachusetts, approximately 16 kilometers
(10 Miles) northeast oi Providence, Rhode Island and 48 kilometers (30 miles)
southwest of Boston. The site currently comprises eighteen buildings owned by TI
on approximately 40 hectares (100 acres). Operations with radioactive material
began at the site in 1952 when Metals and Controls, Inc. began to fabricate
enriched uranium foils. Metals and Controls, Inc., merged with TI in 1959 and
eventually was operated as a corporate division of TI. From 1952 through 1965,
Metals and Controls (and later TI), under a variety of government contracts,
fabricated enriched uranium tuel elements for the U.S. Naval Reactors Program,
U.S. Air Force, other U.S. Government-funded research, and a few commercial
customers. From 1965 through 1981, TI fabricated fuel for thd High Flux Isotope
Reactor at Oak Ridge National Laboratory and other government-owned research
reactors. Depleted uranium and processed natural uranium were also used at the
facility in research and development of the production methodologies. The facility
remains operational in a variety of metallurgical production activities; however,
radioactive material is no longer used in the company's manufacturing operations.

Operations with radioactive materials were initially conducted in portions of what
is now Building 4, with very limited operations conducted in Building 3. In 1956,
Metals and Controls constructed Building 10 on the site to house all work with
radioactive materials. By 1957, all manufacturing operations were moved to
Building 10. Waste handling, processing of scrap metal and residues, and
treatment of waste acids and water were conducted in Building 5 and outside
Building 5 in areas known as the Metals Recovery Area and the Stockade. A
waste evaporator and an incinerator were operated in Building 5/Metals Recovery
Area. Scrap and waste generated in the manufacturing procpsses were returned
to the U. S. Government; however, some materials contaminated with low levels
of radioactivity were disposed in a burial site adjacent to Building 11.
Following cessation of operations with radioactive materials in 1981, TI initiated
remediation of uranium contamination in the buildings and surrounding exterior
locations. Remediation and final surveys of contaminated portions of Buildings 4

Inspection Report No. 070-00033/97-001



.3-

and 10 were completed in 1985 and the NRC staff approved release of these
buildings for unrestricted use. Residual radioactive contamination remained in the
burial area east of Building 11 and west of the recently constructed Building 12.
In 1990, the NRC listed the TI Attleboro, Massachusetts facility on the NRC Site
Decommissioning Management Plan (SDMP) because of the presence of the
residual contamination in the burial area. Region I staff approved a remediation
plan for the burial area in 1992 and initial remediation was completed in December
1992. A confirmatory survey conducted by the Oak Ridge Institute for Science
and Education (ORISE) in December 1992 identified some remaining contamination
on the walls of the excavation. In July 1993, the licensee completed additional
remediation activities. An ORISE confirmatory survey performed in Cecember
1993 did not identify any remaining residual contamination in this burial area in
excess of the current criteria for release for unrestricted use.

After completion of the remediation and survey of the burial area, TI identified soil
contamination in three locations within the Metals Recovery Area. Remediation
and sampling in this area during 1994 led to the determination that the three
distinct contaminated areas were actually part of a single, larger contaminated
area. Remediation of this area was completed in November 1994. After
identification of the additional contamination in the Metals Recovery Area, Region I
staff requested that TI perform a comprehensive survey of all potentially affected
areas on the site. These comprehensive radiological surveys, performed in 1994
and 1995, and discussions with long-term employees, led to the identification of
additional contaminated soil, primarily in the Stockade and Building 12 south lawn
area. The contamination in the stockade area was likely due to the past handling
and storage operations in the area. Contamination on the lawn of Building 12 was
likely the result of intrusion into the burial area and the spread of contamination
during final grading around the building. Residual contamination was identified in
Buildings 4, 5, and 10, primaril • where unclad uranium operations had been
conducted. The contamination was primarily limited to cracks and joints in the
concrete floor, areas around equipment installed in the concrete floor, and drain
lines buried in or beneath the concrete floor. Remediation was performed in
accordance with the 1992 plan for remediation of the burial area and a 1994
addendum.

Also, in approximately 1978, NRC confirmed the presence of radioactive
contamination at the Shpack landfill in nearby Norton, Massachusetts The source
of , ;s contamination may have been the result of work performed at the TI
Att;-uoro facility, but the company has not acknowledged that its facility was the
source of the material in the landfill. Although some residual radioactive material
was removed from the closed landfill, further remediation for both radiological and
chemical contaminants may still be required. In 1980, the landfill was listed on
the U.S. Department of Energy (DOE) Formerly Utilized Site Remedial Action
Prngram (FUSRAP), which will manage any remediation of radioactive materials.
In addition, TI and several other companies have entered into a consent order with
the U.S. Environmental Protection Agency (EPA) regarding the landfill.
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3. Organization and Scope of Remediation Proiect

The site remediation project was coordinated by the Environmental Manager. This
individual reports to the Environmental Safety and Health Manager who reports to
the Site Manager. The remediation of the Metals Recovery Area was handled as
one sep -ate project and the remediation of the remainder of the exterior areas
and all of the interior areas was handled as a second separate project. CPS
Environmental, Inc. provided contractor health physics technical support and
directed the excavation and drilling contractors based on the results of the
radiation surveys and sample analysis. CPS, Environmental also performed the
radiological characterization of the site. Roy F. Weston, Inc. provided project
management for the remainder of the exterior remediation and the interior
remediation. Two Weston project managers provided direct supervision of the
support services including health physics, construction, transportation, and
analytical services.

No safety concerns were identified.

4. Instrumentation Used in Confirmatory Surveys

The inspectors used a series of portable radiation survey meters and laboratory
equipment to make confirmatory measurements. Ambient gamma radiation levels
were measured with Ludlum Micro-R meters (NRC # 033513 and NRC # 019634,
calibrated on December 5, 1996 and March 14, 1996, respectively). Unless
otherwise indicated, these measurements were made at a distance of one meter
above the ground or from the surface that was measured. Ambient exterior
gamma radiation in the vicinity of the site ranged from 8 - 12 pR/hour.
Background measurements inside Building 10 in unaffected areas ranged from
10 - 15 pR/hour. The higher range of values was generally measured in locations
with newer concrete. Direct measuiements for radioactive contamination were
made at near contact with floor and wall surfaces using Ludlum Model 43-68
100 cm' gas-flow proportional detectors (NRC # 054810 and NRC # 057023)
with Ludlum Model 18 rate-meters INRC # 054822 and NRC # 054825, both
calibrated March 4, 1996). Floor surfaces were scanned with Ludlum Model 239-
IF floor monitors (NRC # 054976 and NRC # 054975 equipped with Ludlum
Model 2221 scaler/rate-meters (NRC # 054826 and NRC # 054828, both
calibrated March 14, 1998). The inspectors determined the operating voltages
and detector efficiencies prior to the inspection and confirmed the efficiency and
measured the background, for each detector, daily prior to initiating confirmatory
measurements. The inspectors also measured higher background counts with the
gas proportional detectors on the newer concrete. A 2" x 2" sodium iodide
detector (Ludlum Model 44-10), coupled to one of the Ludlum Model 18 rate-
meters, was used to make gross gamma measurements.

Soil samples from interior and exterior remediated areas were selected from
archived samples in storage. Two additional soil samples were obtained directly
from areas where characterization measurements indicated that the total uranium
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concentration did not exceed the NRC guidelines for release for unrestricted use.
Each soil sample was prepared for analysis in the Region I radioanalytical
laboratory by drying and then milling the dried sample. An aliquot of each sample
was weighed and transferred into a Marinelli beaker for gamma counting. Gamma
counting was performed using a high-purity germanium detector (HpGe) that can
quantify specific gamma emission energies from the sample. Analysis of the
gamma spectrum and identification of radioactive isotopes is performed with a
commercial software program. Results of the analysis of the soil samples were
reported in units of picocuries/gram (pCi/g) with an uncertainty of one standard
deviation for each radionuclide reported.

5. Confirmatory Measurements in Interior Areas

5.1. Measurements in Building 4

Building 4 is the largest of the manufacturing buildings on the site. A
small portion of the building was used for uranium milling prior to the
construction of Building 10. Approximately 12,000 ft2 of this 295,000 ft2

building required remediation. Gamma exposure rate measurements in the
remediated area and in the area adjacent to the remediated area ranged
from 6 - 12 pR/hour. With the exception of one area, these values were
not distinguishable from backgrouna measurements in the building. The
exposure rate measured along a stone walkway adjacent to the
remediated area was as high as 18 pR/hour. The source of these slightly
elevated readings appeared to be the natural stone used in the walkway.
Scanning and direct measurements here performed with the gas-
proportional detectors over approximately 100 percent of the accessible
floor area in the remediated area. A large portion of the area adjacent to
the remediated area was also scanned with the same instrumentation.
With the exception of the stone walkway, all results were less than
approximately 2000 dpm/100 cm'. The area of the walkway exhibited
elevated surface measurements, but appeared to be caused by naturally-
occurring radioactive material in the rock.

The inspectors also performed gamma exposure rate measurements
directly above drain pipes buried in or beneath the floor. These pipes had
either been remediated by pressure washing or characterization readings
indicated that contamination levels met the NRC guidance for release. All
measurements were not different than the background measurements.

No safety concerns were identified.

5.2. Measurements in Building 5

Building 5 is a small building adjacent to the Metals Recovery Area.
Remediation in Building 5 consisted of removal of approximately one third
of the concrete floor of the building and removing contaminated soil
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beneath the floor. Gamma exposure rate measurements in Building 5
ranged from 12 - 16 pR/hour. All scanning and direct measurements on
the floor and lower wall surfaces were not distinguishable from
background. Areas that had been remediated and areas where
characterization data indicated that the surface criteria for release for
unrestricted use was met were both included in the survey of this
building. Because this is a small building, the entire floor surface was
subject to the scanning measurements.

No safety concerns were identified.

5.3. Measurements in Buildino 10

Building 10 was the primary location for work with both clad and unclad
licensed materials. The principle area within the building where the unclad
material was used was the northern end of the building. Licensed material
use in the remainder of the building was limited to storage and
transportation support for the finished products. Following the
remediation of contamination in 1981 and 1982, the building was
converted to a number of other manufacturing uses. The recent
decommissioning activities required remediation of approximately 40,000
ft2 of the 168,000 ft2 building. Most of the remediation performed
required the removal and replacement of portions of the concrete slab,
excavation and disposal of contaminated soil, and pressure washing or
removal of contaminated drain lines.

Gamma exposure rates measured throughout the building ranged from
6 - 16 pR/hour. The higher values were generally measured in areas
where there was newer concrete. The inspectors made scanning
measurements throughout the remediated area and in the areas bordering
the remediated area with the floor monitor. All areas were well below the
release criterion of 5000 dpm/100 cm2 . The inspectors also performed
gamma exposure rate measurements above the concrete slab where drain
pipes are buried in the floor. The pipes had either been cleaned or
characterization measurements indicated thbt remediation was not
required. The gamma exposure rate measurements in these areas were
not different than those measured throughout the remainder of the
building.

The licensee left residual contamination in place in eight inaccessible
locations within the building. These areas are under or adjacent to vital
structures or heavy equipment and consist of either contaminated soil or
contamination on concrete surfaces. The depth of these locations ranges
from one to 2.5 meters beneath the floor surface. Direct gamma
measurements with the 2" x 2" Nal detector at the soil surface and
exposuio rate measurements with the Micro R-meter in each of these
areas were also indistinguishable from background measurements.
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Because Building 10 required the most significant remediation, the
inspectors selected a number of archived, post-remediation samp!es for
analysis in the NRC regional laboratory. The results of these analyses are
discussed in section 7 of this inspection report.

No safety concerns were identified.

6. Confirmatory Measurements in Exterior Areas

The inspectors reviewed the characterization and post-remediation radiological
survey data for the exterior areas of the TI site. The affected ixterior area of the
site was divided into approximately 300 grid cells, 10 meters x 10 meters. A total
of 93 of the grid cells required remedi-tion by removal of uranium contaminated
soil in excess of the NRC criteria for release ior unrestricted use. The inspectors
made measurements with the 2" x 2" Nal gamma detector and the micro-R meter
throughout the remediated area and in areas where the characterization data
indicated that no remediation was required. All readings were not different than
the background measurements on the site.

In thirteen of the remediated grid cells, at least one post-remediation sample from
the grid cell exceeds the NRC unrestricted use criterion of 30 pCi/g total uranium.
In all cases, the residual contamination is inaccessible due to the presence of
critical utilities or structures that prevented complete removal of contaminated soil.
This residual contamination is located from one to three meters below the surface
of the soil. The inspectors made measurements with the 2" x 2" Nal gamma
detector and the micro-R meter in each of these grid cells. Measured exposure
rates ranged from 10 to 17 pR/hour. The highest reading was measured in the
vicinity of a large sub-surface concrete structure which appeared to have
contributed to the exposure rate. All other readings were not significantly
different than local background levels.

No safety concerns were identified.

7. Results of Sample Analyses

As discussed in section 4 of this report, selected soil samples, primarily post-
remediation samples, were analyzed by gamma spectrometry in the Region I
analytical laboratory. Concentrations of uranium-235 and U-238 (reported as the
concentrations of the thorium-234 and protactinium-234m decay progeny) for the
forty soil samples are presented in Table 1. Because the gamma spectrometry
analysis can not be used to quantify the uranium-234 concentration in a sample,
some of the soil samples were submitted to ORISE, the NRC's contractor
laboratory, for alpha spectrometry analysis. The alpha spectromety analysis
provided a quantitative measure of the U-235 and U-238 concentrations, as well
as, the U-234 concentration. Results of the nine alpha spectrometry analyses are
presented in Table 2. Licensee contractor data for these samples is also presented
in Table 2.
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The results of the gamma spectrometry analyses confirm that the facility meets
the criteria for release for unrestricted use. The average total uranium
concentration of the thirty-nine post remediation samples is approximately 11
pCi/g. The inspectors estimated the U-234 concentrations using ratios of U-238
to U-235 for each sample. One pre-remediation sample indicated a total uranium
concentration of approximately 180 pCi/g. This value was in good agreement
with the licensee contractor v~lue of approximately 200 pCi/g. The area was later
remediated to levels less than 30 pCi/g. Only two samples indicated estimated
total uranium concentrations above 30 pCi/g. One sample from the Metals
Recovery Area was approximately 31 pCi/g and appeared to be depleted uranium
(the NRC guideline for depleted uranium is 35 pCi/g). A sample from the stockade
area indicated an estimated concentration of 38 pCi/g. This value was in good
agreement with the licensee's contractor values of 36, 15 and 45 pCi/g for this
location. Although this value exceeded 30 pCi/g, volume averaging indicates that
the total uranium concentration in this area meets the 30 pCi/g guideline.

The alpha spectrometry results in Table 2 show very good agreenent with data
from the licensee's contractors. Except for one sample from the Metals Recovery
Area, the data also show very good agreement with the gamma spectrometry
data. The disagreement in the sample data from the Metals Recovery Area was
likely caused by a non-homogenous s!nple, because neither the U-235 nor the
U-238 results are in agreement, and the alpha spectrometry analysis use a very
sma: sample compared to the gamma spectrometry analysis. One sample from
the Stockade Area slightly exceeded 30 pCi/g; however, this area also meets the
NRC criteria based upon volume averaging for the grid cell.

No safety concerns were ident'fied.

8. Review of Radiological Survey and Remediation Documents

8.1 Surveys of Open Land Areas

Because of the discovery of soil contamination in the burial area between
Buildings 11 and 12 and the subsequent identification of soil
contamination in the Metals Recovery Area adjacent to Building 5, TI
conducted a comprehensive survey of exterior areas of the site. This
systematic characterization survey of the affected and unaffected exterior
areas of the site was conducted from July through September 1994 and
was documented in a May 1995 report (Radiological Surveys of Open
Land Areas, Texas Instruments Incorporated, Attleboro, Massachusetts).
The survey included a 100 percent walkover survey of both the affected
and unaffected areas of the site using a 2" x 2" Nal detector and rate-
meter. The surveys were conducted by CPS, a contractor for TI.
Undeveloped portions of the site were not surveyed.

Systematic surface and sub-surface soil samples were taken by a split
spoon sampling apparatus and drill rig. Sampling was conducted at 1600
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locations resulting in the collection of 5865 surface and sub-surface soil
samples. Sample locations in affected areas were defined on a 10 meter
x 10 meter (100 mi) grid plan to ensure complete coverage of the affected
area. Sampling in the Stockade Area was complicated by the presence of
numerous underground electrical, communication, and water utilities and
concrete sty. orts for overhead structures. Designated sample points
within somt. of the grid cells were moved short distances to avoid Lhese
obstacles. Unaffected areas were not sampled on a defined grid;
however, thirty random sub-surface samples were collected in the
unaffected areas. Samples were evaluated by the gross alpha soil
analysis technique to identify total uranium concentrations. The soil
sampling in the affected area identified eighty-five 100 meter2 grid cells
where soil contamination exceeded NRC guidelines for release for
unrestricted use. One additional contaminated area was found in the
unaffected area survey. This area, which bordered the Stockade Area,
was remediated as part of the exterior remediation project in the Stockade
Area.

Based on a review of the data in the characterization report, knowledge of
the physical layout of the site obtained in previous inspections, and a prior
review of the gross alpha counting technique (including the analysis of
samples split with the NRC), the site was adequately characterized to
identify locations where licensed material was used or may have been
inadvertently disposed. TI's contractors and environmental staff
interviewed a number of long-time employees to assist in determining the
areas that were defined as affected.

No safety concerns w3re identified.

8.2 Remediation of the Metals Recovery Area

Radiological surveys in late 1993 and early 1994 identified soil
contamination in the Metals Recovery Area. This area was formerly a
waste handling area where an incinerator and a liquid waste evaporator
were operated. Three initial areas were identified in this area and the
contaminated soil volume was estimated to be approximately 425 mi
(15,000 ft'). The remediation activities conducted in this area led
eventually to the disposal of 3300 mi (115,000 ftV) of contaminated soil.
Contamination was primarily limited to the top 15 cm of soil; however,
excavation of contaminated soil down to approximately 2 meters was
required in the area immediately adjacent to Building 5. The highest
concentration of uranium identified in characterization and remediation
samples was 17,000 pCi/g. Remediation activities were conducted from
April 1994 through November 1994. A report summarizing the results of
the remediation of the Metals Recovery Area was transmitted to the NRC
in October 1996 (Texas Instruments Incorporated, Att' -boro,
Massachusetts - Remediation of the Metals Recovery Area, Final Report).
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The results from the analysis of systematic surface and sub-surface soil
samples from the excavated area and the perimeter of the excavated area;
and exposure rate measurements indicate that the criterion for residual
uranium concentration in soil (30 pCi/g) and the exposure rate critelion
were both met. In one 9 meter x 9 meter grid cell, contaminated soil
averaging 49 pCi/g total uranium was left in place around an electrical
duct bank. Using a volumetric averaging method, the inspectors
determined that this area was below the 30 pCi/g total uranium criterion
when averaged over a one-meter thick vertical plain. Rain water that
collected in the excavation was confirmed to be well below effluent
criteria and was released. Contaminated soil was disposed at the
Envirocare facility in Utah.

No safety concerns were identified.

8.3 Remediation of Exterior Areas Adiacent to Buildinas 11 & 12

TI's contractor, Weston, coordinated the remediation of the exterior areas
adjacent to Buildings 11 and 12 that were identified in the report on the
Survey of the Open Land Areas. The burial area between Buildings 11
and 12 and the Metals Recovery Area were not included in this
remediation project because they had been previously remediated by CPS
and the results provided to Region I. Characterization data generated by
CPS was used to identify the initial 77, 10 meter x 10 meter grid cells,
requiring remediation. An additional 16 cells, adjacent to remediated cells,
were eventually included in the remediation. The depth of the
contaminated material ranged from the surface to approximately three
meters (ten feet). Remediation activities on these exterior areas were
conducted from June 1995 through December 1995. The results of the
remediation activities were documented in an August 1996 report (Texas
Instruments Incorporated, Attlehoro, Massachusetts - Remediation of
Exterior Areas Adjacent to Buildings 11 and 12, Final Report)

Remediation of contaminated soil in grid cells we accomplished by
removing soil in approximately 30-centimeter (one-foot) sections within
the grid cell. In areas where the surface soil was less than the criteria for
release for unrestricted use, the soil was reserved for backfilling excavated
areas where contaminated soil was removed. Corntaminated soil was
excavated and segregated for eventual disposal. Excavation continued
until field measurements indicated that the unrestricted guidelines had
been met. Thirteen check samples were then analyzed using a gross
alpha screening technique. If the results of those analyses were
acceptable, five verification samples (one from each quadrant of the cell
and one from the center of the cell) were collected and analyzed and
reported as the final verification sample. A composite of these samples
was then sent to an off-site vendor for alpha spectrometry analysis.
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Contaminated soil in excess of the NRC guidelines for release for
unrestricted use was left in place in a few inaccessible locations. These
areas are beneath vital structures or utilities and can not be 'urther
remediated without adversely affecting the structures. In all but three
areas, the average total uranium soil concentre i on the surface of the
excavation met the averaging criteria for unrestricted use. In the other
three locations, using a volumetric averaging method, the inspectors
determined that these areas also met the 30 pCi/g release criteria.

No safety concerns were identified.

8.4 Survevs of Interior Areas in Buildings 4. 5, and 10

TI's contrictor, Weston, also coordinated the remediation of the
contaminated interior portions of Buildings 4, 5, and 10. Remediation
activities on these interior areas were conducted from June 1995 through
September 1996. The results of the remediation activities are
documented in an October 1996 report (Texas Instruments Licorporated,
Attleboro, Massachusetts - Remediation of Building Interiors, Buildings 4,
5, and 10).

The contaminated portions of the buildinges were divided into eighteen
(decontamination) areas based upon physical barriers and historical
operations. The decontamination areas were further divided into 100 m2

grids. A contaminated portion of the roof was similarly divided.
Remediation activities primarily included scabbling contaminated concrete
floors and removing portions of the concrete slab to excavate
contaminated soil and remove contaminated drain lines. The total volume
of waste disposed from the interior remediation project was 980 m3

(34,600 ft'). Final remediation soil samples were analyzed by an off-site
laboratory for total uranium or isotopic uranium. Surface contamination
measurements were performed with properly calibrated detectors with
sufficient sensitivity to meet the NRC guidelines for surface contamirition
measurements.

Contaminated soil or surface contamination in excess of the NRC
guidelines for release for unrestricted use was left in place in a few
inaccessible locations. These areas are beneath structural column
footings or under vital machinery and can not be further remediated
without adversely affecting the building structure or some of the
machinery in the building. In these locations, using a volumetric averaging
method, the inspectors determined that these areas meet the 30 pCilg
release criteria. All other areas were also sufficiently remediated to meet
the NRC criteria for release for unrestricted use.

Based on their review of this document, the inspectors requested
additional information concerning the remediation activities for pipes left in

Inspection Report No. 070-00033/97-001
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place and the evaluation of residual contamination. The inspector also
requested that the licensee perform a dose evaluation of the residual
contamination in the remediated drain lines. Based on the review of three
documents prepared by Weston (Texas Instruments Incorporated Attleboro
Facility - Building Interiors Remediation, Drainage System Characterization,
January 1996; Drainage System Unrestricted Release Information -
Supplemental Analyses, February 11, 1997; and SNM License Termination
Hypothetical Radiological Dose and Exposure Rate Assessment, Priority 2
Drain Lines), the inspectors concluded that the residual activity in the
priority 2 drain lines (drain lines that were cleaned by pressure washing)
met the NRC guidelines for release for unrestricted use.

No safety concerns were identified.

8.5 SurvevLof Building Interiors. Overhead Structures, and UpDer Walls

As part of the characterization of the affected buildings, surveys of the
building interiors, overhead structures, and upper walls were performed.
Although data from these surveys were recorded, the surveys weie not
initially documented in a report. The results of the surveys were used tu
guide the remediation of contaminated portions of Buildings 4 and 10.
The sua veys were subsequently c-cumented in a February 1997 report
(Texas Instruments Incorporated, Attleboro, Massachusetts -
Supplemental Surveys of Building Interiors, Overhead Structures and
Upper Walls). Measurements inclu ed both direct measurements tc
evaluate non-removable contamination and smears to evaluate removable
contamination. A review of this document confirmed that the upper
portions of Buildings 3, 4, 10, and 11 meet the NRC guidelines for release
for unrestricted use.

No safety concerns were identified.

8.6 Groundwater Radiological Monitoring Data Feport

The chemical forms of uranium used at the site were primarily uraoium
oxides, uranium metal, and uranium me'al alloys. These forms of uranium
are generally not soluble. Groundwater monitoring data for the Texas
Instrument site is summarized in a letter report (February 24, 1997 letter
and four attachments to M. Roberts, NRC Region I from M. Elliott, Texas
Instruments). Groundwater samples were collected from a series of
representative monitoring wells on the site during January-March 1993,
August-September 1995, and December-February 1996-1997. Gross
alpha concentrations for the most recent samples ranged from less than
detectable to 11 pCi/litar and gross beta concentrations ranged from less
than detectable to 25 pCi/liter. These values are below the EPA
groundwater screening criteria for gross alpha and gross beta activity of
15 and 50 pCi/liter, respectively. Results from the earlier samples were
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less than the most recent samples. A specific uranium analysis was
performed on selected samples in the recent sampling period. Measured
total uranium concentrations ranged from 0.22 to 0.39 pCi/liter. These
concentrations are below the EPA proposed primary drinking water limit of
30 pCi/liter for uranium, and are acceptable for releasing the site for
unrestricted use.

No safety concerns were identified.

8.7 Dose Assessment

As discussed in sections 8.4 and 8.5, residual contamination was left in
place in areas that were inaccessible because the remaining material was
beneath cOitical utilities and structures. In order to conclude that there is
no significant dose impact in leaving this materii in place, and in order to
satisfy the Commonwealth of Massachusetts requirement that the residual
dose impact be less than 10 millirem per year, TU's contractor (Weston)
performed a supplementary Radiological Dose Assessment of the interior
and exterior areas. The results of this assessment are reported in a
February 20, 1997 report (Texas Instruments, Incorporated - SNM License
Termination, Radiological Dose Assessment). The assessment considered
both a current exposure scenario and a future exposure scenario for
members of the public. In each case, a maximum population group is
considered.

The current exposure scenario was intrusion of a Texas instruments'
maintenance worker into any of the five primary source areas to perform
maintenance in a trench. This scenario considers multiple exposure
pathways including direct radiation exposure, inhalation of resuspended
dusts and ingestion of contaminated soils. For conservatism, the area of
highest residual contaminatior was used as the source term. The
maintenance worker intrusion scenario resulted in an annual total effective
dose equivalent of 1.3 millirem. The dose calculation was performed
usinu a series of hand cdiculations. The contractor considered using the
RESRAD-BUILD computer code for the calculations, but determined that
the program was not readily applicable to the scenario.

The future use scenario considered closure of the site, removal of the
industrial buildings and construction of a residence. The computer code
RESRAD (version 5.62) was used to model the exposure pathways and
calculate the dose from the scenario. The area with the highest average
residual activity was selected for the calculations. The annual total
effective dose equivalent for the future use residential scenario is 7.3
millirem for the first year, with the projected dose declining in future
years.

No safety concerns were identified.
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9. Exit Meetina

The results of the inspection were discussed with the individuals identified in
Section 1 of this report.

Inspection Report No. 070-00033/97-001



TABLE 1

GAMMA SPECTROMETRY RESULTS OF SELECTED TEXAS INSTRUMENTS, INC., SOIL SAMPLES

[Results in Units of pCi/g dry ± lI a]

Sample Identification Number Lcaton Description Th-234 Pa-2344m U-235

40S 130E 120195.VER.02C Building I I West Lawn 1.33 ± 0.10 1.0 ± 0.6 0.38 ± 0.02

30S 130E 120195, VER-0077C Building 11 West Lawn 1.43 ± 0.09 1.0 ± 0.6 1.13 ± 0.03

20S '0E 112995, VER-0103 Stockade Area 7.4 + 0.3 9.1 ± 0.9 1.05 ± 0.04

01 I0-06-6C-SS-01-00 TI 7.87 Building 10, Area 6 2.0 ± 0.3 4.4 + 1.0 0.43 ± 0.04

011046-SC-SS-02-06-00 TI-278 Building 10. Area 6 4.88 ± 0.12 5.0 ± 0.8 0.39 ± 0.02

1214-12-6D-BSS(substwaion) TI- Building 10. Area 12 101.8 ± 0.7 111 ± 2 3.21 ± 0.06
359 1)

01222-13-2C-SS-01-06-00 rl-359 Building 4. Area 13 0.4 ± 0.3 < 2 < 0.1

01I10-06-5C-SS-03.06-00 TI-279 Building 10, Area 6 5.99 ± 0.11 6.7 ± 0.6 0.58 ± 0.03

0110-06-&'-SS-01-06-.0 TI-289 Building 10. Area 6 <0.5 1.2 ± 0.7 0.04 ± 0.02

1026-08-6B-SS-02-06-00 TI-06? Stockade Area 0.67 ± 0.09 1.3 ± 0.8 0.12 ± 0.02

120N210E-09089S-VER-0022C Adjacent to Building 12, 3.0 ± 0.2 2.5 ± 0.7 0.13 ± 0.03
Loading Dock

60S 70E-10209S-VER40041-C Stockade Area 11.55 ± 0.11 11.3 ± 0.8 0.29 + 0.02

lOON ISOE-092695-VER-0015-Ca Building i1, East Lawn 2.1 ± 0.3 3.6 ± 0.9 0.08 + 0.03

2050-112195-VER-0076-C Stockade Area, near metals p 2.16 ± 0.08 ".3 ± 0.6 0.73 ± 0.02

20ON 150E.073195-VER-O001-C Building 12, Northwest Lawn 10.7 ± 0.4 12.1 ± 0.8 0.49 ± 0.03

lION 270E-082845-VER-0019-C Building 12, South Lawn 1.54 ± 0.11 1.3 ± 0.7 0.10 ± 0.02

60S 4OE-112895-VER-0061-C Stockade Area 4.3 ± 0.3 5.7 0.8 0.25 ± 0.03

40S 140E 120195-VER-0093-C Building 11, Lawn 1.45 ± 0.14 2.0 - 1.0 0.48 ± 0.03

30S 40E I1 1495-VER-0064-C Stockade Area 1.1 ± 0.3 2.3 ± 0.6 0.14 ± 0.03

I ION 220E-091295-VER-0027-C Adjacent to Building 12 Loading 5.55 ± 0.09 5.2 ± 0.7 0.26 ± 0.02
Dock

305 90E 1200195-VER-0052 Stockade Area 17.61 ± 0.13 18.7 ± 0.8 0.64 ± 0.03

40S 130E-120492 VER-O092-CI3 Building 11, West Lawn 1.0 ± 0.3 1.4 ± 0.7 0.16 ± 0.03

20S 90E-120295-VER-0053-C Stockade Area 13.60 ± 0.12 13.7 + 0.9 0.58 ± 0.03

FGS 20S X90W TI-BS-FGC- Metals Recovery Area 2.54 ± 0.10 2.3 ± 0.6 0.16 ± 0.02
0719-1676

FSG 75SX0 I* TI-85-FGC-0805- Metals Recovery Area 6.76 ± 0.13 4.6 ± 0.7 0.45 ± 0.03
1744



Sample Identification Number Location Description Th.234 Pa-234m U-235

7ON XI1OW 7-2-94 TI-BS-FGC- Metals Recovery Area 0.16 - 0.13 1.3 ± 1.- 0.44 ± 0.04
0702-1670

68N XiOSW 7/1/94 TI-B5-FGC- Metals Recovery Area < I < 4 0.22 ± 0.08
0701-1659

40S X35W 6" FGS TI-BS-FGC- Metals Recovery Area 1.04 + 0.11 2.2 ± 0.6 0.06 ± 0.02
0805-1764

0119-14A-3F-SS-n3-06-O0 TI-330 Building 4, Area 14 0.5 ±0.3 <2 0.07±0.03

1130-12-6E-SS-016- TI-191 Building 10, Area 12 0.9 ± 0.3 1.8 ± 0.7 0.10 ± 0.03

121 1-12-SF-BSS Sot-.h Composite Building 10, Area 12 0.8 ± 0.3 < 2 0.11 ± 0.03

0227-BLDGS-SS.02-06-00 TI-465 Building 5 1.67 ±0.12 1.9±+0.7 0.36±0,03

01O!-0-5B-SS-03-06-00 TI-293 Building 10, Area 5 2.61 ± 0.11 2.2 ± 0.7 0.33 ± 0.02

0l !1-05-6B-SS-04.06-0 TI-292 Building 10, Area 5 5.9±0.3 6.9±0.9 1.10±0.04

0104-12-SD-SS-03-06-O0 TI-273 Building 10, Area 12 4.34 ± 0.08 4.2 ± 0.7 0.42 ± 0.03

0104-12-5E-SS-02-06-00 TI-272 Building 10, Area 12 17.63±0.13 18.4±0.9 0 54±0..92

0110-06-6C-SS-04-06-00 T11-288 Building 10, Area 6 5.88±0.09 5.9±0.7 0.61 ±0.02

1026-08-7B-SS-0 1-06-00 Building 10, Area 8 0.4±0.3 < 2 0.08±0.03

Building 12 Building 12 Lawn 1.21±0.11 1.0±0.7 0.06±0.02

Site Background East of Building 12 0.72±0.08 1. 1 ±0.8 0.09±0.02

"' Pre-remediation sample
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TABLE 2

COMPARISON OF ALPHA SPECTROMETRY RESULTS OF SELtCTED TEXAS INSTRUMENTS, INC., SAMPLES

[ Results in Units of pCi/g dry :t 2o I

Texas Inst. Licensee Contractor Results NRC Contractor Results
Sample Identification No. In-house Results =

(Total Uraniu~t) U-234 U-235 U-238 U-2$4 U-235 U-238

20S 40E 112995. VER-0103 24 (1) 27.71 + 6.52 1.12 + 0.46 7.16 + 1.54 29.1 + 2.1 1.3 + 0.2 8.6 ± 0.7

0110-06-6C-SS-01-00 TI 287 (2) 5.79 ± 1.22 0.29 ± 0.20 2.69 + 0.69 8.3 ± 0.5 0.3 + 0.06 2.1 ± 0.2

0110-06-SC.-SS-02-06-00 TI-278 (2) 4.97 + 1.25 0.33 ± 0.27 2.76 ± 0.83 10.4 ± 0.6 0.52 + 0.07 5.1 + 0.3

0110-06-5C-SS-03-06-00 TI-279 (2) 10.34 + 2.11 0.34 + 0.21 6.06 ± 1.33 16.2 + 0.9 0.67 ± 0.08 6.9 ± 0.4

60S 70E-102095-VER-0041-C 9 5.2 ± 1.6 0.51 ± 0.28 12.2 ± 3.4 5.2 - 0.3 0.42 ± 0.07 13.3 ± 0.8

100N ISOE-092695-VER-0015-Ca 26 2.5 ± 0.89 0.07 ± 0.10 2.10 ± 0.76 2.8 ± 0.2 0.14 ± 0.04 2.3 ± 0.2

20S0-112195-VER-0076-C 21 8.7 + 0.33 0.40 + 0.22 8.5 ± 0.32 14.3 ± 0.8 0.56 ± 0.08 1.6 ± 0.1

FS0 - S.0 1" TI-BS-FGC-0805-1744 30 (3) (3) (3) 16.7 ± 1.0 0.77 ± 0.09 8.1 ± 0.5

70, OW 7-2-94 TI-B5-FGC-0702-1670 10 (3) J (3) 1 (3) 11.0 ± 0.7 0.42 ± 0.07 0.33 ± 0.06

(1) Uncertainty for In-house result not calculated
(2) Only alpha spectrometry analysis performed on these samples by the licensee
(3) Alpha spectrometry analysis not performed on these samples by the licensee contractor
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MEMORANDUM FOR:

FROM

SUBJECT:

:,'TEI U -5TA, Lz

,'4U4LLAn H~utAIIt OMNiOSHiN
WASHING'ON. D.C .0555-O.00

April 7, 1997

David L Meyer. Chief
Rules Review and Oirect.ves Branch
Division of Freedom of Information

arid Puhl]cdtLons Services. ADM

John W. N. Hickey. Chief 7' .
[ow-Level Waste and Decornuf~issioning

Project- Branch
Division of Waste Management. NMSS

FEDERAL REGISTER NOTICE ON REMOVAL OF TEXAS INSTRUMENTS.
INC. ATTLEBORO. MA. SITE FROM THE NRC SITE DECOMMISSIONING
MANAGEMENT PLAN A11! !I.CENSE TERMINATION

Attached Please find one signed oriqind1 of *.he subject Fedý.ral Register

notice fcr' your transmittal t( the Office of the Federal Register for

publicatdion. Also. attached are fivw copies of the signed Notice and a 3.5"

diskette with the notice ,n WordPerfect.

Docket No. 70-33

Lic rnse No. SNM-23

'..ttt.,chrenits. As statod

Cont-aCt.: James Siepherd. NMSS/DWM
415-6712
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NUCI EAR REGULATORY COMMiS I cN

AG N( {. Nucti. 1 e;r Reyu a tory Comri s i orI

ACT ION: Notice ol R oova l of the Texas [ristruirent s Incorporated, Att. leboro.
Ma Ssacd(: hu set. t', " it.e I rroriI t he NRC S i t e i.tc omm ,. coi . Managemen [ PI an
andI ITrmrnridt.on of t he NRC License fotr the f.ac i 1..

SUMMARY.

This notice is to inform the public that the U.S. Nuclear Regulatory

Commission is removing the Texas Instruments, [ncurporated. Attleboro.

Massachusetts site from the NRC Sitoe Decr" isisionlnq Management Plan (SDMP).

NRC has determined that remediatlion of residuJal radio(ictlve coritamination. as

a res•ult of past operations with NRC licerise(l ",;ter'ial in buildings and ii

exter or areas) or, t ,. t,?. has suLCceS fu I ly . .. ,,.'. d and the facilit. y

meet,; the current NRC cri"teria for release for tnirest, ,ct.ed use

FOR FURTHER INFORMAl ION CONTACT:

Mark Roberts. Division of Radiation Safety and Safeguards. Region I,

475 Allendale Road. Krig of Prussia. PA 19,40C). Telephone: (610) 337-5094

SUIPPI FMENIARY INFORMAl 101.

the Texas istruments. Incorporated b3ite in Att'eboro. M:ssa husetts wai

identified in 1990 by NRC a., a site where residual radioactive contami nation

was present. as a result ot past operations Radioactive contamination was

identified by frias Instruments ,in a former burial area on the site. In order

to ensure that remedlation Of the burial area was a-complished in a timely

manner. NRC added tnis site to its SUMP. Contamination in three of the site

bu ii dirýigs, as well as add it•onal -t.',rior contaminadtion. was subsequent. y

identi f i eJ Ite' Xi a I ri tr' uents has remepd 1 at. ed res idua I co: otn a iii nat. i or i n ad I of

t erie e a rea . t er- frrme.. rajd i r-) 09 r .a Cd jIrv-y , t hr'Ot'jhiLot. t he ernt 1 re '. it.c d rid

I.te UI L I •( WV, Arit"r (.3 fdr ra I .odc t..I ýo Ifl ,Lt ' , ,oIýr i I ' i / ' hd'A .. b leefl U iedI, and reque',ted

9705290211 970407
PDR ADOCK 07000033
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by letter dated October 29. 1996. th,it NRC ,emove the Attleboro. Massachusetts

site from the ' DMP and term ndte the li.cense

NRC stalt has periodwa•ily inspected the site remediatLion activities.

reviewed final radioloqical surveys performed by the licensees contractor.,.

and performed confirmatory measurements at the site. NRC -taff has determined

thut the facilit) meets the requirements for release for' unrestricted use and

has removed the site from the SDMP and terminated the NRC license.

For further' details with respect to this action, documents are available

for inspection at NRC's Region I office loc& ,d at 471 Allendale Road, King of

Prussia dP 19406. fersoris desir'ing to reveei: documerl.., dL the Reqion I

ofif 1"' ShO1 1 CdlaI Ms Chroryl B.iracker" at. (610) ,j,, 5U"'I3 several C. '. in

ddvdnce to assure that the documents w iI be readdi Ily avai lable for- review.

Dated at Rockvilie, Maryland this ' day of April 1997.

WOR lHE NUC[E AR R[GULATORY COMMISSION

/

'-,/Joni W. N. Hickey. Chief
Low-Level Waste and Decommissioning

Projects Branch
Division of Waste Management
Office of Nuclear Material Safety

and Safeguards
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NUCI [:AR REGULATORY COMNi. Sc -AlC

AGE N( N. N I•u.ldr Reyu 1 dat or-y Comm i ',,n i on

AC 11ON: Notice of R, ioval of the Texas [rIstrumlients Incorporated. Att leboro.
M!1( d(Chwset t, '. S t. e fr'om t he NRC SI t e i .e)e, Oflul '.. I (A, I I Management. Plan
and T. rm 1rnat.,. of the NRC L icenbe for, the Fac ..I

SUMMARY.

This notice is to inform the public that the U.S. Nuclear Regulatory

Commission is removing the Texas Instruments. Incurporated. Attleboro.

Massachusetts site from the NRC Sit-e Dec"-cisioning Management Plan (SDMP).

NRC has determined that r'emediatiorn of residual radioa.ctive contamination. as
a result of past operations with NRC 1,icr'se(d '.-:er'ia in buidings and il

etero or areas or t .r to has ,,u(es S.fu 1 .. . C r11. I," td (nd thl' fac I lIt y

meets the current NRC cr ter'a for- release for tnrwest. Icted use

FOR FURTHER INFORMATION CONTACT:

Mark Roberts. Division of Radiation Safety and Safeguards, Region I.

4/5 Allendale Road.~. King of Prussia. PA 19406. 4el ephone: (610) 331-5094

SIjPP' EMENTARY INFORMAl I0

[he Tea', Istr'uments. Incorporated :,ite in Atteboro. K.ssa:_husetts wa)

identified In 1990 by NRC a-, a site where residual radioactive contamination

was present, as a result. ot p)ast operations. Radioactive contamination was
identified by Ti'as Irv';truments in a former burial area on the site. In order

to ensure that remediatiOn of the burial area was a-complished in d timely

manner. NRC added tnis sit.e to its SDMP. Contamination in three of the site

buildincs,. as well as ,additional -,t.f,1•eor cont:amination. was subsequent, ly

identitied T exis Is 1vt rurment s ha% r-rmnd iated rosidua l coitadifl natior in all of

trire-e area, . rer f(rmer ( r id i O 'IO t('. ] " r * v nr'ou'lriou t t he errt 1 lr ,. it•" irld

S.,ILe' bo I :1 (V.,. ,/rler ra( oic t..• v; it t er"ial-, mai have be(?er' t ,e(, and requs-,ted.

9705290211 970407
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by letter dated October 29. 1996. 1 hit NRC ,emove the Attleboro. Massachusetts

site from the C-rIMP and termlndte the I icnse

NRC Staff has periodicialy inspected the site remediation activities.

reviewed final rddiologqcal surveys performed by the licensee's contractor.,.

and performed confirmatory measurements at the site. NRC "taff has determined

that the facilit) meets the r'equirements for release for, unrestricted use and

has removed the sile from the SOMP and terminated the NRC license.

For further details with respect to this action, documents are available

for inspection at NRC' Region I office Iocr .d at ,:17' Allendale Road. King of

PrussId PA. 19406. Personsi desiring to r'evie.: dncumerL._, 6L the Reqion I

offi- sho• .i call Ms Choryl B.iracker at (610) ,:31 5U'f.3 several ,.-. in

ddvdrice to assure that the documents wili be raddily avai lable for' review.

Dated at Rockville, Maryland this 2, day of April 1997.

f.OR liE NUCL.LAP R[GUJI.AlORY COMMISSION

Jonn W. N. Hickey. Chief
Low-Level Waste and Decommissioning

Projects Branch
Division of Waste Management
Office of Nuclear Material Safety

and Safeguards
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Texas Instruments, Incorporated
34 Forest Street
Attleboro, Massachusetts 02703-0964

In accordance with your letter dated
terminated.

October 29, 1996, License Number S1W1-23 is hereby

d...

'i-

I
1
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21I9 For the U.S. Nuclear Regulatory

Original Signed By.

By Ronald .BeIWW
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Date
Nuclear Materials Safety Branch
Region I
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Francis J. Veale, Jr.
Environmental Safety and Health Department Manager
Texas Instruments, Inc.
34 Forest Street
Attleboro, Massachusetts 02703-0964

SUBJECT: REMOVAL OF THE TEXAS INSTRUMENTS, INC., ATTLEBORO,
MASSACHUSETTS FACILITY FROM THE NRC SITE DECOMMISSIONING
MANAGEMENT PLAN AND TERMINATION OF NRC LICENSE

Dear Mr. Veale:

I am responding to your letter dated October 29, 1996, requesting that NRC release the
Texas Instruments, Inc., Attleboro, Massachusetts, site for unrestricted use, terminate the
current NRC license, and remove the site from the Site Decommissioning Management Plan
(SDMP). We have reviewed your reports from the radiological surveys and analysis of soil
samples and conducted our own confirmatory radiologicel survey. We conclude that the
facility has been remediated to meet the criteria for release for unrestricted use as
discussed in the "Action Plan to Ensure Timely Cleanup of Site Decommissioning
Management Plan Sites" (the Action Plan) (57 FR 13389-13392) and NRC's current criteria
for residual contamination in soil.

In accordance with your request, NRC License No. SNM-23, issued to Texas Instruments,
Inc., is hereby terminated, and we are removing your Attleboro, Massachusetts site from
the SDMP list. Enclosed is Amendment 18 to NRC License No. SNM-23.

As noted in the Action Plan, this is the Commission's final action on the referenced license.
NRC will not require any additional decommissioning in response to future NRC criteria or
standards, unless additional contamination, or noncompliance with your July, 1992
Remediation Plan or the December 1994 Supplement to the Remediation Plan, is found,
and there is a significant threat to public health and safety.

have any questions concerning our action, please contact Mark Roberts of my staff

01 337-5094 oi me at (610) 337-5200. Thank you for your cooperation in this

Sincerely,

Ofign Siged By:

Ronald R. Bellamy, Ph. D., Chief
Decommissioning & Laboratory Branch
Division of Nuclear Materials Safety

OFFICIAL RECORD COPY ML 10
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Francis J. Veals, Jr.
Environmental Safety and Health Department Manager
Texas Instruments, Inc.
34 Forest Street
Attleboro, Massa.-husetts 02703-0964

SUBJECT: REMOVAL OF THE TEXAS INSTRUMENTS, INC., ATTLEBORO,
MASSACHUSETTS FACILITY FROM THE NRC SITE DECOMMISSIONING
MANAGEMENT PLAN AND TERMINATION OF NRC LICENSE

Dear Mr. Veale:

I am responding to your letter dated October 29, 1996, requesting that NRC release the
Texas Instruments, Inc., Attleboro, Massachusetts, site for unrestricted use, terminate the
current NRC license, and remove the site from the Site Decommissioning Management Plan
(SDMP). We have reviewed your reports from the radiological surveys and analysis of soil
samples and conducted our own confirmatory radiological survey. We conclude that the
facility has been remediated to meet the criteria for release for unrestricted use as
discussed in the "Action Plan to Ensure Timely Cleanup of Site Decommissioning
Management Plan Sites" (the Action Plan) (57 FR 13389-13392) and NRC's current criteria
for residual contamination in soil.

In accordance with your request, NRC License No. SNM-23, issued to Texas Instruments,
Inc., is hereby terminated, and we are removing your Attleboro, Massachusetts site from
the SDMP list. Enclosed is Amendment 18 to NRC License No. SNM-23.

As noted in the Action Plan, this is the Commission's final action on the referenced license.
NRC will not require any additional decommissioning in response to future NRC criteria or
standards, unless additional contamination, or noncompliance with your July, 1992
Remediatlon Plan or the December 1994 Supplement to the Remediation Plan, is found,
and there is a significant threat to public health and safety.

If you have any questions concerning our action, please contact Mark Roberts of my staff
at (610) 337-5094 or me at (610) 337-5200. Thank you for your cooperation in this
matter.

Sincerely,

Original Signed By:

Ronald R. Bellamy, Ph. D., Chief
Decommissioning & Laboratory Branch
Division of Nuclear Materials Safety
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V F. Veale -2-
Texas Instruments, Inc.

License No. SNM-23
Docket No. 070-00033
Mail Control No. 118945

Enclosure: Amendment 1 S to NRC License No. SNM-23

cc:
Commonwealth of Massachusetts

David Lederer
Remediation Manager
U.S. Environmental Protection Agency, Region I
J. F. Kennedy Federal Building, HBO
Boston, Massachusetts 02203

James Wagoner
U.S. Department of Energy
Office of Restoration
12800 Middlebrook, Road
Germantown, Maryland 20874

James P. Mooney, Health Agent
City of Attleboro
77 Park Street
Attleboro, Massachusetts 02703

Michael Elliott
Environmental Manager
Texas Instruments, Inc.
34 Forest Street
Attleboro, Massachusetts 02703-0964

OFFICIAL RECORD COPY



0 .b

F. Veale
Texas Instruments, Inc.

PUBLIC
Nuclear Safety Information Center (NSIC)
Region I Docket Room fw/concurrences)

-3-

DOCUMENT NAME: S:\PENDING\TI SDMP.LTR
'1f moeh a cy of "II documnent, t in the box: "C" - Copy without attachment/enclosure "E' - Copy with attachment/enclosure N" No copy

OFFICE DNMS/RI ' DNMS/R] [.
NAME IMRoberts m. - RBellam,

ATE 03/18/97 03/ /97
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M E M OR AND UM

DA713E January 23, 1997

TO: Frank Vcale
W~an Chiapatan

J-Aut O'Donnell
Rick juo~tegt

FROM: MIKe Wholl.

M;

CC:

Meting Milh Tom O'Conwel

Henry Morton
Dr. Bertrand Drill
Mark Uriffon
Mike Midonia
Tout O'Counnel
Mark Robewrs

I am mrvuting with Torn O'Couzwll from thc MDPH Radiation Safety Offlce on Fnday, January 31.

Samanlia has rcs.-veJ thic ArrOw conlerence romm in building 20 ront 8:30 am - 12:00 pm. You

are all welcome to attend rte meegug.

In preparation tNw the upeotaing transfer of autlcnity from the NRC to the MDPH, Tom wants to

funber familianze limself wvith the history of the Nuclear Remndiation project and the Building I

Radium Policy.

Regards.
Mike.

118945
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UNITED STATES
NUCLEAR REGULATORY COMMISSION

475 ALLENDALE ROAD
KING OF PRUSSIA, PENNSYLVANIA 19406-1415

March 2U, 1997

Michael Elliott
Environmental Manager
Texas Instruments, Inc.
34 Forest Street
Attleboro, Massachusetts 02703

SUBJECT: INSPECTION NO. 070-00033/97-001

Dear Mr. Elliott:

On February 3-6, 1997, Anthony Dimitriadis and Mark Roberts of this office conducted
a safety inspection at the Texas instruments, Inc. facility in Attleboro, Massachusetts
of activities authorized by the NRC license listed below. The inspection was limited to
observations by the inspectors, interviews with personnel, selective examination of
records and confirmatory surveys inside Buildings 4, 5, and 10 and in exterior areas of
the site. A copy of the NRC inspection report is enclosed. In addition, our inspection
examined the activities covered in survey reports dated May 1995, August 1996, two
from October 1996, January 1997, February 1997, February 11, 1997, February 24,
1997, and March 10, 1997. The findings of the inspection were discussed with
James Armstrong, Francis Veale, Jr., your consultant Steve Shafer from Roy F.
Weston, and you, at the conclusion of the inspection. Thomas O'Connell from the
Commonwealth of Massachusetts, Department of Public Health - Radiation Control
Program, assisted the inspectors and attended the exit meeting.

Within the scope of this inspection, no violations were identified.

Please note that the enclosed inspection report does not constitute approval by the
NRC for release of your facility for unrestricted use. The results of this inspection
report, and all other applicable information available to the NRC, will be examined to
determine if your facility may be released for unrestricted use by the reviewer who is
responsible for amending your license.

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 will be placed in the Public
Document Room. No reply to this letter is required.

1 1 894 5
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M. Elliott -2-
Texas Instruments, Inc.

Your cooperation with us is appreciated.

Sincerely,

SRonald R. Bellamy, Ph. D., Chief
Decommissioning and Laboratory Branch
Division of Nuclear Materials Safety

Docket No.: 070-00033
License No.: SNM-23

Enclosure:
Inspection Report No. 070-00033/97-001

cc wlenclosure:

Commonwealth of Massachusetts
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U.S. NUCLEAR REGULATORY COMMISSION
REGION I

INSPECTION REPORT

Report No.

Docket No.

License No.

Licensee:

070-00033/97-001

070-00033

Texas Instruments,. Inc.
34 Forest Avenue
Attleboro. Massachusetts 02703

Inspection At:

r-

Inspection Cor

Inspectors:

Approved By:

Texas Instruments. Inc.

Health Physicist

w, 1 / c
Mark C. Roberts, CH
Senior Health Physic

dteI &O d?
date

date

dateJ3onald R. B)lamy, Ph. D., Chief
Decommisosioning and Laboratory Branch
Division of Nuclear Materials Safety

Insoection Summary: Announced, confirmatory survey at the licensee's Attleboro,
Massachusetts facility (Inspection Report No. 070-00033197-001)

Areas Inspected: Organization and scope of remediation project, confirmatory
measurements in interior areas, confirmatory measurements in exterior areas, results
of sample analysis, review of radiological survey and remediation documents.

Besults: Radiological measurements did not identify any residual levels in excess of
the criteria for release for unrestricted use. Sample results from 40 soil samples
analyzed in the NRC regional laboratory confirmed the licensee's results. A small
amount of contaminated soil or contamination on below-ground concrete surfaces was
left in place in inaccessible areas that could not be further remediated because of their
proximity to vital structures or utilities. Measurements in each of these areas were not
different than ambient background measurements. Based on volume averaging, the
inspectors determined that the average total uranium concentration in each of these
areas is less than 30 picocuries per gram.



1. Individuals Contacted

* Michael Elliott, Environmental Manager, Texas Instruments, Inc. (TI)
* Francis Veale, Environmental Safety and Health Department Manager, TI
• James Armstrong, Operational Excellence Manager, TI
* Steve Shafer, Health Physicist (Exterior Remediation Project Manager), Roy F.

Weston, Inc. (Weston)
Michael Madonia, Health Physicist (Interior Remediation Project Manager),

Weston (via telephone on February 5, 1997)
* Thomas O'Connell, Health Physicist, Commonwealth of Massachusetts

" Denotes those present at exit meeting

2. hcwund

The TI facility is located in Attleboro, Massachusetts, approximately 16 kilometers
(10 Miles) northeast of Providence, Rhode Island and 48 kilometers (30 milet,)
southwest of Boston. The site currently comprises eighteen buildings owned by TI
on approximately 40 hectares (100 acres). Operations with radioactive material
began at the site in 1952 when Metals and Controls, Inc. began to fabricate
enriched uranium foils. Metals and Controls, Inc., merged with TI in 1959 and
eventually was operated as a corporate division of TI. From 1952 through 1965,
Metals and Controls (and later TI), under a variety of government contracts,
fabricated enriched uranium fuel elements for the U.S. Naval Reactors Program,
U.S. Air Force, other U.S. Government-funded research, and a few commercial
customers. From 1965 through 1981, TI fabricated fuel for the High Flux Isotope
Reactor at Oak Ridge National Laboratory and other government-owned research
reactors. Depleted uranium and processed natural uranium were also used at the
facility in research and development of the production methodologies. The facility
remains operational in a variety of metallurgical production activities; however,
radioactive material is no longer used in the company's manufacturing operations.

Operations with radioactive materials were initially conducted in portions of what
is now Building 4, with very limited operations conducted in Building 3. In 1956,
Metals and Controls constructed Building 10 on the site to house all work with
radioactive materials. By 1957, all manufacturing operations were moved to
Building 10. Waste handling, processing of scrap metal and residues, and
treatment of waste acids and water were conducted in Building 5 and outside
Building 5 in areas known as the Metals Recovery Area and the Stockade. A
waste evaporator and an incinerator were operated in Building 5/Metals Recovery
Area. Scrap and waste generated in the manufacturing processes were returned
to the U. S. Government; however, some materials contaminated with low levels
of radioactivity were disposed in a burial site adjacent to Building 11.
Following cessation of operations with radioactive materials in 1981, TI initiated
remediation of uranium contamination in the buildings and surrounding exterior
locations. Remediation and final surveys of contaminated portions of Buildings 4

Inspection Report No. 070-00033/97-001
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and 10 were completed in 1985 and the NRC staff approved release of these
buildings for unrestricted use. Residual radioactive contamination remained in the
burial area east of Building 11 and west of the recently constructed Building 12.
In 1990, the NRC listed the TI Attleboro, Massachusetts facility on the NRC Site
Decommissioning Management Plan (SDMP) because of the presence of the
residual contamination in the burial area. Region I staff approved a remediation
plan for the burial area in 1992 and initial remediation was completed in December
1992. A confirmatory survey conducted by the Oak Ridge Institute for Science
and Education (ORISE) in December 1992 identified some remaining contamination
on the walls of the excavation. In July 1993, the licensee completed additional
remediation activities. An ORISE confirmatory survey performed in December
1993 did not identify any remaining residual contamination in this burial area in
excess of the current criteria for release for unrestricted use.

After completion of the remediation and survey of the burial area, TI identified soil
contamination in three locations within the Metals Recovery Area. Remediation
and sampling in this area during 1994 led to the determination that the three
distinct contaminated areas were actually part of a single, larger contaminated
area. Remediation of this area was completed in November 1994. After
identification of the additional contamination in the Metals Recovery Area, Region I
staff requested that TI perform a comprehensive survey of all potentially affected
areas on the site. These comprehensive radiological surveys, performed in 1994
and 1995, and discussions with long-term employees, led to the identification of
additional contaminated soil, primarily in the Stockade and Building 12 south lawn
area. The contamination in the stockade area was likely due to the past handling
and storage operations in the area. Contamination on the lawn of Building 12 was
likely the result of intrusion into the burial area and the spread of contamination
during final grading around the building. Residual contamination was identified in
Buildings 4, 5, and 10, primarily where unclad uranium operations had been
conducted. The contamination was primarily limited to cracks and joints in the
concrete floor, areas around equipment installed in the concrete floor, and drain
lines buried in or beneath the concrete floor. Remediation was performed in
accordance with the 1992 plan for remediation of the burial area and a 1994
addendum.

Also, in approximately 1978, NRC confirmed the presence of radioactive
contamination at the Shpack landfill in nearby Norton, Massachusetts. The source
of this contamination may have been the result of work performed at the TI
Attleboro facility, but the company has not acknowledged that its facility was the
source of the material in the landfill. Although some residual radioactive material
was removed from the closed landfill, further remediation for both radiological and
chemical contaminants may still be required. In 1980, the landfill was listed on
the U.S. Department of Energy (DOE) Formerly Utilized Site Remedial Action
Program (FUSRAP), which will manage any remediation of radioactive materials.
In addition, TI and several other companies have entered into a consent order with
the U.S. Environmental Protection Agency (EPA) regarding the landfill.

Inspection Report No. 070-00033/97-001



3. Oraanization and Scope of Remediation Project

The site remediation project was coordinated by the Environmental Manager. This
individual reports to the Environmental Safety and Health Manager who reports to
the Site Manager. The remediation of the Metals Recovery Area was handled as
one separate project and the remediation of the remainder of the exterior areas
and all of the interior areas was handled as a second separate project. CPS
Environmental, Inc. provided contractor health physics technical support and
directed the excavation and drilling contractors based on the results of the
radiation surveys and sample analysis. CPS, Environmental also performed the
radiological characterization of the site. Roy F. Weston, Inc. provided project
management for the remainder of the exterior remediation and the interior
remediation. Two Weston project managers provided direct supervision of the
support services including health physics, construction, transportation, and
analytical services.

No safety concerns were identified.

4. Instrumentation Used in Confirmatory Surveys

The inspectors used a series of portable radiation survey meters and laboratory
equipment to make confirmatory measurements. Ambient gamma radiation levels
were measured with Ludlum Micro-R meters (NRC # 033513 and NRC # 019634,
calibrated on December 5, 1996 and March 14, 1996, respectively). Unless
otherwise indicated, these measurements were made at a distance of one meter
above the ground or from the surface that was measured. Ambient exterior
gamma radiation in the vicinity of the site ranged from 8 - 12 pR/hour.
Background measurements inside Building 10 in unaffected areas ranged from
10 - 15 pR/hour. The higher range of values was generally measured in locations
witl newer concrete. Direct measurements for radioactive contamination were
made at near contact with floor and wall surfaces using Ludlum Model 43-68
100 cm, gas-flow proportional detectors (NRC # 054810 and NRC # 057023)
with Ludlum Model 18 rate-meters (NRC # 054822 and NRC # 054825, both
calibrated March 4, 1996). Floor surfaces wer'j scanned with Ludlum Model 239-
1F floor monitors (NRC # 054976 and NRC # 054975 equipped with Ludlum
Model 2221 scaler/rate-meters (NRC # 054826 and NRC # 054828, both
calibrated March 14, 1996). The inspectors determined the operating voltages
and detector efficiencies prior to the inspection and confirmed the efficiency and
measured the background, for each detector, daily prior to initiating confirmatory
measurements. The inspectors also measured higher background counts with the
gas proportional detectors on the newer concrete. A 2" x 2" sodium iodide
detector (Ludlum Model 44-10), coupled to one of the Ludlum Model 18 rate-
meters, was used to make gross gamma measurements.

Soil samples from interior and exterior remediated areas were selected from
archived samples in storage. Two additional soil samples were obtained directly
from areas where characterization measurements indicated that the total uranium

Inspection Report No. 070-00033/97-001
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concentration did not exceed the NRC guidelines for release for unrestricted use.
Each soil sample was prepared for analysis in the Region I radioanalytical
laboratory by drying and then milling the dried sample. An aliquot of each sample
wcs weighed and transferred into a Marinelli beaker for gamma counting. Gamma
counting was performed using a high-purity germanium detector (HpGe) that can
quantify specific gamma emission energies from the sample. Analysis of the
gamma spectrum and identification of radioactive isotopes is performed with a
commercial software program. Results of the analysis of the soil samples were
reported in units of picocuries/gram (pCi/g) with an uncertainty of one standard
deviation for each radionuclide reported.

5. Confirmatory Measurements in Interior Areas

5.1. Measurements in Building 4

Building 4 is the largest of the manufacturing buildings on the site. A
small portion of the build'-ng was used for uranium milling prior to the
construction of Building 10. Approximately 12,000 ft' of this 295,000 ft2
building required yemediation. Gamma exposure rate measurements in the
remediated area and in the area adjacent to the remodiated area ranged
from 6 - 12 pR/hour. With the exception of one area, these values were
not distinguishable from background measurements in the building. The
exposure rate measured along a stone walkway adjacent to the
remediated area was as high as 18 /R/hour. The source of the.,e slightly
elevated readings appeared to be the natural stone used in the walkway.
Scanning and direct measurements were performed with the gas-
proportional detectors over approximately 100 percent of the accessible
floor area in the remediated area. A large portion of the area adjacent to
the remediated area was also scanned with the same instrumentation.
With the exception of the stone walkway, all results were less than
approximately 2000 dpm/100 cm'. The area of the walkway exhibited
elevated surface measurements, but appeared to be caused by naturally-
occurring radioactive material in the rock.

The inspectors also performed gamma exposure rate measurements
directly above drain pipes buried in or beneath the floor. These pipes had
either been remediated by pressure washing or characterization readings
indicated that contamination levels met the NRC guidance for release. All
measurements were not different than the background measurements.

No safety concerns were identificid.

5.2. Measurements in Building 5

Building 5 is a small building adjacent to the Metals Recovery Area.
Remediation in Building 5 consisted of removal of approximately one third
of the concrete floor of the building and removing contaminated soil

Inspection Report No. 070-00033/97-001
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beneath the floor. Gamma exposure rate measurements in Building 5
ranged from 12 - 16 piR/hour. All scanning and direct measurements on
the floor and lower wall surfaces were not distinguishable from
background. Areas that had been remediated and areas where
characterization data indicated that the surface criteria for release for
unrestricted use was met were both included in the survey of this
building. Because this is a small building, the entire floor surface was
subject to the scanning measurements.

No safety concerns were identified.

5.3. Measurements in Building 10

Building 10 was the primary location for work with both clad and unclad
licensed materials. The principle area within the building where the unclad
material was used was the northern end of the building. Licensed material
use in the remainder of the building was limited to storage and
transportation support for the finished products. Following the
remediation of contamination in 1981 and 1982, the building was
converted to a number of other manufacturing uses. The recent
decommissioning activities required remediation of approximately 40,000
ft' of the 168,000 ft2 building. Most of the remediation performed
required the removal and replacement of portions of the concrete slab,
excavation and disposal of contaminated soil, and pressure washing or
removal of contaminated drain lines.

Gamma exposure rates measured throughout the building ranged from
6 - 16 pR/hour. The higher values were generally measured in areas
where there was newer concrete. The inspectors made scanning
measurements throughout the remediated area and in the areas bordering
the remediated area with the floor monitor. All areas were well below the
release criterion of 5000 dpm/100 cm ' . The inspectors also performed
gamma exposure rate measurements above the concrete slab where drain
pipes are buried in the floor. The pipes had either been cleaned or
characterization measurements indicated that remediation was not
required. The gamma exposure rate measurements in these areas were
not different than those measured throughout the remainder of the
building.

The licensee left residual contamination in place in eight inaccessible
locations within the building. These areas are under or adjacent to vital
structures or heavy equipment and consist of either contaminated soil or
contamination on concrete surfaces. The depth of these locations ranges
from one to 2.5 meters beneath the floor surface. Direct gamma
measurements with the 2" x 2" Nal detector at the soil surface and
exposure rate measurements with the Micro R-meter in each of these
areas were also indistinguishable from background measurements.

Inspection Report No. 070-00033/97-001
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Because Building 10 required the most significant remediation, the
inspectors selected a number of archived, post-remediation samples for
analysis in the NRC regional laboratory. The results of these analyses are
discussed in section 7 of this inspection report.

No safety concerns were identified.

6. Confirmatory Measurements in Exterior Aregas

The inspectors reviewed the characterization and post-remediation radiological
survey data for the exterior areas of the TI site. The affected exterior area of the
site was divided into approximately 300 grid cells, 10 meters x 10 meters. A total
of 93 of the grid cells required remediation by removal of uranium contaminated
soil in excess of the NRC criteria for release for unrestricted use. The inspectors
made measurements with the 2" x 2" Nal gamma detector and the micro-R meter
throughout the remediated area and in areas where the characterization data
indicated that no remediation was required. All readings were not different than
the background measurements on the site.

In thirteen of the remediated grid cells, at least one post-remediation sample from
the grid cell exceeds the NRC unrestricted use criterion of 30 pCi/g total uranium.
In all cases, the residual contamination is inaccessible due to the presence of
critical utilities or structures that prevented complete removal of contaminated soil.
This residual contamination is located from one to three meters below the surface
of the soil. The inspectors made measurements with the 2" x 2" Nal gamma
detector and the micro-R meter in each of these grid cells. Measured exposure
rates raniied from 10 to 17 pR/hour. The highest reading was measured in the
vicinity of a large sub-surface concrete structure which appeared to have
contributed to the exposure rate. All other readings were not significantly
different than local background levels.

No safety concerns were identified.

7. Results of Samole Analyses

As discussed in section 4 of this report, selected soil samples, primarily post-
remediation samples, were analyzed by gamma spectrometry in the Region I
analytical laboratory. Concentrations of uranium-235 and U-238 (reported as the
concentrations of the thorium-234 and protactinium-234m decay progeny) for the
forty soil samples are presented in Table 1. Because the gamma spectrometry
analysis can not be used to quantify the uranium-234 concentration in a sample,
some of the soil samples were submitted to ORISE, the NRC's contractor
laboratory, for alpha spectrometry analysis. The alpha spectrometry analysis
provided a quantitative measure of the U-235 and U-238 concentrations, as well
as, the U-234 concentration. Results of the nine alpha spectrometry analyses are
presented in Table 2. Licensee contractor data for these samples is also presented
in Table 2.

Inspection Report No. 070-00033/97-001
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The results of the gamma spoctrometry analyses confirm that the facility meets
the criteria for release for unrestricted use. The average total uranium
concentration of the thirty-nine post remediation samples is approximately 11
pCi/g. The inspectors estimated the U-234 concentrations using ratios of U-238
to U-235 for each sample. One pre-remediation sample indicated a total uranium
concentration of approximately 180 pCi/g. This value was in good agreement
with the licensee contractor value of approximately 200 pCi/g. The area was later
remediated to levels less than 30 pCi/g. Only two samples indicated estimated
total uranium concentrations above 30 pCi/g. One sample from the Metals
Recovery Area was approximately 31 pCi/g and appeared to be depleted uranium
(the NRC guideline for depleted uranium is 35 pCi/g). A sample from the stockade
area indicated an estimated concentration of 38 pCi/g. This value was in good
agreement with the licensee's contractor values of 36, 15 and 45 pCi/g for this
location. Although this value exceeded 30 pCi/g, volume averaging indicates that
the total uranium concentration in this area meets the 30 pCi/g guideline.

The alpha spectrometry results in Table 2 show very good agreement with data
from the licensee's contractors. Except for one sample from the Metals Recovery
Area, the data also show very good agreement with the gamma spectrometry
data. The disagreement in the sample data from the Metals Recovery Arsa was
likely caused by a non-homogenous sample, because neither the U-235 nor the
U-238 results are in agreement, and the alpha spectrometry analysis use a very
small sample compared to the gamma spectrometry analysis. One sample from
the Stockade Area slightly exceeded 30 pCi/g; however, this area also meets the
NRC citeria based upon volume averaging for the grid cell.

No safety concerns were identified.

8. Review of Radiological Survey and Remediation Docunments

8.1 Surveys of Open Land Areas

Because of the discovery of soil contamination in the burial area between
Buildings 11 and 12 and the subsequent identification of soil
contamination in the Metals Recovery Area adjacent to Building 5, TI
conducted a comprehensive survey of exterior areas of the site. This
systematic characterization survey of the affected and unaffected exterior
areas of the site was conducted from July through September 1994 and
was documented in a May 1995 report (Radiological Surveys of Open
Land Areas, Texas Instruments Incorporated, Attleboro, Massachusetts).
The survey included a 100 percent walkover survey of both the affected
and unaffected areas of the site using a 2" x 2" Nal detector and rate-
meter. The surveys were conducted by CPS, a contractor for TI.
Undeveloped portions of the site were not surveyed.

Systematic surface and sub-surface soil samples were taken by a split
spoon sampling apparatus and drill rig. Sampling was conducted at 1600

Inspection Report No. 070-00033/97-001
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locations resulting in the collection of 5865 surface and sub-surface soil
samples. Sample locations in affected areas were defined on a 10 meter
x 10 meter (100 mi) grid plan to ensure complete coverage of the affected
area. Sampling in the Stockade Area was complicated by the presence of
numerous underground electrical, communication, and water utilities and
concrete supports for overhead structures. Designated sample points
within some of the grid cells were moved short distances to avoid these
obstacles. Unaffected areas were not sampled on a defined grid;
however, thirty random sub-surface samples were collected in the
unaffected areas. Samples were evaluated by the gross alpha soil
analysis technique to identify total uranium concentrations. The soil
sampling in the affected area identified eighty-five 100 meter' grid cells
where soil contL iination exceeded NRC guidelines for release for
unrestricted use. One additional contaminated area was found in the
unaffected area survey. This area, which bordered the Stockade Area,
was remediated as part of the exterior remediation project in the Stockade
Area.

Based on a review of the data in the characterization report, knowledge of
the physical layout of the site obtained in previous inspections, and a prior
review of the gross alpha counting technique (including the analysis of
samples split with the NRC), the site was adequately characterized to
identify locations where licensed material was used or may have been
inadvertently disposed. TI's contractors and environmental staff
interviewed a number of long-time employees to assist in determining the
areas that were defined as affected.

No safety concerns were identified.

8.2 Remediation of the Metals Recovery Area

Radiological surveys in late 1993 and early 1994 identified soil
contamination in the Metals Recovery Area. This area was formerly a
waste handling area where an incinerator and a liquid waste evaporator
were operated. Three initial areas were identified in this area and the
contaminated soil volume was estimated to be approximately 425 m3
(15,000 ft'). The remediation activities conducted in this area led
eventually to the disposal of 3300 ml (115,000 ft3) of contaminated soil.
Contamination was primarily limited to the top 15 cm of soil; however,
excavation of contaminated soil down to approximately 2 meters was
required in the area immediately adjacent to Building 5. The highest
concentration of uranium identified in characterization and remediation
samples was 17,000 pCi/g. Remediation activities were conducted from
April 1994 through November 1994. A report summarizing the results of
the remediation of the Metals Recovery Area was transmitted to the NRC
in October 1996 (Texas Instruments Incorporated, Attleboro,
Massachusetts - Remediation of the Metals Recovery Area, Final Report).

Inspection Report No. 070-00033/97-001
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The results from the analysis of systematic surface and sub-surface soil
samples from the excevated area and the perimeter of the excavated area;
and exposure rate measurements indicate that the criterion for residual
uranium concentration in soil (30 pCi/g) and the exposure rate criterion
were both met. In one 9 meter x 9 meter grid cell, contaminated soil
averaging 49 pCi/g total uranium was left in place around an electrical
duct bank. Using a volumetric averaging method, the inspectors
determined that this area was below the 30 pCi/g total uranium criterion
when averaged over a one-meter thick vertical plain. Rain water that
collected in the excavation was confirmed to be well below effluent
criteria and was released. Contaminated soil was disposed at the
Envirocare facility in Utah.

No safety concerns were identified.

8.3 Remediation of Exterior Areas Adiacent to Buildings 11 & 12

TI's contractor, Weston, coordinated the remediation of the exterior areas
adjacent to Buildings 11 and 12 that were identified in the report on the
Survey of the Open Land Areas. The burial area between Buildings 11
and 12 and the Metals Recovery Area were not included in this
remediation project because they had been previously remediated by CPS
and the results provided to Region I. Characterization data generated by
CPS was used to identify the initial 77, 10 meter x 10 meter grid cells,
requiring remediation. An additional 16 cells, adjacent to remediated cells,
were eventually included in the remediation. The depth of the
contaminated material ranged from the surface to approximately three
meters (ten feet). Remediation activities on these exterior areas were
conducted from June 1995 through December 1995. The results of the
remediation activities were documented in an August 1996 report (Texas
Instruments Incorporated, Attleboro, Massachusetts - Remediation of
Exterior Areas Adjacent to Buildings 11 and 12, Final Report).

Remediation of contaminated soil in grid cells was accomplished by
removing soil in approximately 30-centimeter (one-foot) sections within
the grid cell. In areas where the surface soil was less than the criteria for
release for unrestricted use, the soil was reserved for backfilling excavated
areas where contaminated soil was removed. Contaminated soil was
excavated and segregated for eventual disposal. Excavation continued
until field measurements indicated that the unrestricted guidelines had
been met. Thirteen check samples were then analyzed using a gross
alpha screening technique. If the results of those analyses were
acceptable, five verification samples (one from each quadrant of the cell
and one from the center of the cell) were collected and analyzed and
reported as the final verification sample. A composite of these samples
was then sent to an off-site vendor for alpha spectrometry analysis.

Inspection Report No. 070-00033/97-001
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Contaminated soil in excess of the NRC guidelines for release for
unrestricted use was left in place in a few inaccessible locations. These
areas are beneath vital structures or utilities and can not be further
remediated without adversely affecting the structures. In all but three
areas, the average total uranium soil concentration on the surface of the
excavation met the averaging criteria for unrestricted use. In the other
three locations, using a volumetric averaging method, the inspectors
determined that these areas also met the 30 pCi/g release criteria.

No safety concerns were identified.

8.4 Surveys of Interior Areas in Buildings; 4. 5. and 10

TI's contractor, Weston, also coordinated the remediation of the
contaminated interior portions of Buildings 4, 5, and 10. Remediation
activities on these interior areas were conducted from June 1995 through
September 1996. The results of the remediation activities are
documented in an October 1996 report (Texas Instruments Incorporated,
Attleboro, Massachusetts - Remediation o' Building Interiors, Buildings 4,
5, and 10).

The contaminated portions of the buildings were divided into eighteen
(decontamination) areas based tipon physical barriers and historical
operations. The decontamination areas were further divided into 100 m2

grids. A contaminated portion of the roof was similarly divided.
Remediation activities primarily included scabbling contaminated concrete
floors and removing portions of the concrete slab to excavate
contaminated soil and remove contaminated drain lines. The total volume
of waste disposed from the interior remediation project was 980 m,
(34,600 ft'). Final remediation soil samples were analyzed by an off-site
laboratory for total uranium or isotopic uranium. Surface contamination
measurements were performed with properly calibrated detectors with
sufficient sensitivity to moet the NRC guidelines for surface contamination
measurements.

Contaminated soil or surface contamination in excess of the NRC
guidelines for release for unrestricted use was left in place in a few
inaccessible locations. These areas are beneath structural column
footings or under vital machinery and can not be further remediated
without adversely affecting the building structure or some of the
machinery in the building. In these locations, using a volumetric averaging
method, the inspectors determined that these areas meet the 30 pCi/g
release criteria. All other areas were also sufficiently remediated to meet
the NRC criteria for release for unrestricted use.

Based on their review of this document, the inspectors requested
additional information concerning the remediation activities for pipes left in

Inspection Report No. 070-00033/97-001
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place and the evaluation of residual contamination. The inspector also
requested that the licensee perform a dose evaluation of the residual
contamination in the remediated drain lines. Based on the review of three
documents prepared b%, Weston (Texas Instruments Incorporated Attleboro
Facility - Building Interiors Remediation, Drainage System Characterization,
January 1996; Drainage System Unrestricted Release Information -
Supplemental Analyses, February 11, 1997; and SNM License Termination
Hypothetical Radiological Dose and Exposure Rate Assessment, Priority 2
Drain Lines), the inspectors concluded that the residual activity in the
priority 2 drain lines (drain lines that were cleaned by pressure washing)
met the NRC guidelines for release for unrestricted use.

No safety concerns were identified.

8.5 Surveys of Building Interiors. Overhead Structures. and Upper Walls

As part of the characterization of the affected buildings, surveys of the
building interiors, overhead structures, and upper walls were performed.
Although data from these surveys were recorded, the surveys were not
initially documented in a report. The results of the surveys were used to
guide the remediation of contaminated portions of Buildings 4 and 10.
The surveys were subsequently documented in a February 1997 report
(Texas Instruments Incorporated, Attleboro, Massachusetts -
Supplemental Surveys of Building Interiors, Overhead Structures and
Upper Walls). Measurements included both direct measurements to
evaluate non-removable contamination and smears to evaluate removable
contamination. A review of this document confirmed that the upper
portions of Buildings 3, 4, 10, and 11 meet the NRC guidelines for release
for unrestricted use.

No safety concerns were identified.

8.6 Groundwater Radiological Monitoring Data Report

The chemical forms of uranium used at the site were primarily uranium
oxides, uranium metal, and uranium metal alloys. These forms of uranium
are generally not soluble. Groundwater monitoring data for the Texas
Instrument site is summarized in a letter report (February 24, 1997 letter
and four attachments to M. Roberts, NRC Region I from M. Elliott, Texas
Instruments). Groundwater samples were collected from a series of
representative monitoring wells on the site during January-March 1993,
August-September 1995, and December-February 1996-1997. Gross
alpha concentrations for the most recent samples ranged from less than
detectable to 11 pCi/liter and gross beta concentrations ranged from less
than detectable to 25 pCi/liter. These values are below the EPA
groundwater screening criteria for gross alpha and gross beta activity of
15 and 50 pCi/liter, respectively. Results from the earlier samples were

Inspection Report No. 070-00033/97-001

1 1A a4 5



h-Iw

. 13-

less than the most recent samples. A specific uranium analysis was
performed on selected samples in the recent sampling period. Measured
total uranium concentrations ranged from 0.22 to 0.39 pCi/liter. These
concentrations are below the EPA proposed primary drinking water limit of
30 pCi/liter for uranium, and are acceptable for releasing the site for
unrestricted use.

No safety concerns were identified.

8.7 Dose Assessment

As discussed in sections 8.4 and 8.5, residual contamination was left in
place in areas that were inaccessible because the remaining material was
beneath critical utilities and structures. In order to conclude that there is
no significant dose impact in leaving this material in place, and in order to
satisfy the Commonwealth of Massachusetts requirement that the residual
dose impact be less than 10 millirem per year, TI's contractor (Weston)
performed a supplementary Radiological Dose Assessment of the interior
and exterior areas. The results of this assessment are reported in a
February 20, 1997 report (Texas Instruments, Incorporated - SNM License
Termination, Radiological Dose Assessment). The assessment considered
both a current exposure scenario and a future exposure scenario for
members of the public. In each case, a maximum populatiori group is
considered.

The current exposure scenario was intrusion of a Texas Instruments'
maintenance worker into any of the five primary source areas to perform
maintenance in a trench. This scenario considers multiple exposure
pathways including direct radiation exposure, inhalation of resuspended
dusts and ingestion of contaminated soils. For conservatism, the area of
highest residual contamination was used as the source term. The
maintenance worker intrusion scenario resulted in an annual total effective
dose equivalent of 1.3 millirem. The dose calculation was performed
using a series of hand calculations. The contractor considered using the
RESRAD-BUILD computer code for the calculations, but determined that
the program was not readily applicable to the scenario.

The future use scenario considered closure of the site, removal of the
industrial buildings and construction of a residence. The computer code
RESRAD (version 5.62) was used to model the exposure pathways and
calculate the dose from the scenario. The area with the highest average
residual activity was selected for the calculations. The annual total
effective dose equivalent for the future use residential scenario is 7.3
millirem for tho first year, with the projected dose declining in future
years.

No safety concerns were identified.

Inspection Report No. 070-00033/97-001
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9. ErxiMnmg

The results of the inspection were discussed with the individuals identified in
Section I of this report.
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TABLE I

GAMMA SPECTROMETRY RESULTS OF SELECTED TEXAS INSTRUMENTS, INC., SOIL SAMPLES

[Results in Units of pCi/g dry ± lal

bmý IdeeIdreato Number Lecatim Deseripes Th-234 pa-,Mm U-235

40S 130E !20195.VER4XW9C Building II West Lawn 1.33 ± 0.10 1.0 ± 0.6 0.38 ± 0.02

30S 130E 120195, VER-0077C Building II West Lawn 1.45 ± 0.09 1.0 ± 0.6 1.13 ± 0.03

205 40E 112995, VER-0103 Stockade Area 7.4 ± 0.3 9.1 ± 0.9 1.05 ± 0.04

01I100-6.6C-SS-O1-0 TI 287 Budding 10, Area 6 2.0 ± 0.3 4.4 ± 1.0 0.43 ± 0.04

OI0-06-SC-SSO02.06O00 TI-278 Building 10, Aa 6 4.88 ± 0.12 5,0 ± 0.8 0.39 ± 0.02

1214-12-6D-BSS(subation) TI- Building 10, Area 12 101.8 ± 0.7 I1I ± 2 3.21 ± 0.06359 11,

01222-13-2C-SS-01-06-00 TI-359 Building 4, Area 13 0.4 ± 0.3 < 2 < 0.1

01 !0-06-SC-SS-03-06-00 TI-279 Building 10, Area 6 5.99 ± 0. 11 6.7 ± 0.6 0.58 ± 0.03

0I IO-06-60-SS.01-O6-00 11-289 Building 10, Area 6 <0.5 1.2 ± 0.7 0.04 ± 0.02

1026-08-6B-SS-02-06-00 Ti-062 Stockade Area 0.67 ± 0.09 1.3 ± 0.8 0.12 ± 0.02

12ON210F4-OE89S-VER-O022C Adjacent to Building 12, 3.0 ± 0.2 2.5 ± 0.7 0.13 ± 0.03
Loading Dock

60S 70E-10209S-VER-0041-C Stockade Area 11.55 ± 0.11 11.3 ± 0.8 0.29 ± 0.02

lOON 150E.092695-VER.00lS-Ca Building 11. Fast Lawn 2.1 * 0.3 3.6 ± 0.9 0.08 ± 0.03

2050-112195-VER-O076-C Stockade Area, near metals p 2.16 - 0.08 2.3 - 0.6 0.73 ± 0.02

20ON 15OE-073195-VER-OOI-C Building 12, Northwest Lawn 10.7 ± 0.4 12.1 ± 0.8 0.49 ± 0.03

l ION 270E0-82845-VER-O019-C Building 12, South Lawn 1.54 ± 0.11 1.3 ± 0.7 0.10 ± 0.02

60, 4OE-112895-VER-0061-C Stockade Area 4.3 - 0.3 5.7 0.8 0.25 ± 0.03

40S 140E 120195.VER-MO93-C Building 11, Lawn 1.45 ± 0.14 2.0 ± 1.0 0.48 ± 0.03

305 40E 111495-VR.X0064-C Stockade Area 1.1 ± 0.3 2.3 ± 0.6 0.14 ± 0.03

I ION 220E-091295-VER-0027-C Adjacent to Butilding 12 Loading 5.55 ± 0.09 5.2 ± 0.7 0.26 ± 0.02
Dock

30S 90E 1200195-VER-0052 Stockade Area 17.61 ± 0.13 18.7 ± 0.8 0.64 ± 0.03

40S 130E-120492-VER-0092-C13 Building i1, West Lawn 1.0 ± 0.3 1.4 ± 0.7 0.16 ± 0.03

9 " rfl 2029SVER.003I2 Stockade Area 13.60 ± 0.12 13.7 ± 0.9 0.58 ± 0.03
120

ft2OS X90W TI-1i5.FzGC-
t IIV676

p~1sxo 1 -1.5-1-GC080S.TI V

Metals Recovery Area 2.54 ± 0.10 2.3 ± 06 0.16 ± 0.02

-I I I I

Metals Recovery Area 6.76 ± 0.13 4.6 ± 0.7 0.45 ± 003

I 1 I
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TABLE I

GAMMA SPECTROMETRY RESULTS OF SELECTED TEXAS INSTRUMENTS, INC., SOIL. SAMPLES

(Results in Units of pCi/g dry ± a) ]

amm Ideud~ft Numober Lealm Dmzrlm Th-IM4 I-T234m U-2.S3

406 130E 12019,VER.0(9C Building II West Lawn 1.33 ± 0.10 1.0 ± 0.6 0.38 ± 0.02

30S 130E 120195. VERO077C Building II West Lawn 1.45 ± 0.09 1.0 ± 0.6 1.13 ± 0.07

20= 40E 1129". VER-0103 Stockade Area 7.4 ± 0.3 9.1 ± 0.9 1.05 : 0.04

01140-6-6C-SS-01-00 TI 287 Building 10. Area 6 2.0 ± 0.3 4.4 ± 1.0 0.43 ± 0.04

0II0064 -SS.02,06-O TI-278 Building 10, Area 6 4.88 ± 0.12 5.0 ± 0.8 0.39 ± 0.02

1214-12-6D-BSS(anbstation) TI- Building 10, Area 12 101.8 ± 0.7 IiI ± 2 3.21 ± 0.06
159 _'

01222-13-2C-SS-01.06-00 TI-359 Building 4. Area 13 0.4 ± 0.3 < 2 < 0. 1

01 10-6-SC-SS.03-06-00 T1-279 Building 10, Area 6 5.99 ± 0.11 6.7 ± 0.6 0.58 + 0.03

0 1 I006-60-SS.O1-06-00 TI-289 Building 10, Area 6 <0.5 1.2 ± 0.7 0.04 • 0.02

102618-6B-SS-02406-00 TI4)62 Stockade Area 0.67 ± 0.09 1.3 - 0.8 0.12 ± 0.02

12ON21OE-09089S-VER-0022C Adjacent to Building 12, 3.0 ± 0.2 2.5 ± 0.7 0.13 - 0.03
Loading Dock

60S 70E-10209S-VER.0041-C Stockade Area 11.55 ± 0.11 11.3 ± 0.8 0.29 ± 0.02

lOON 15OE.2OW695-VER-0015-Ca Building 11, East Lawn 2.1 ± 0.3 3.6 - 0.9 0.08 ± 0.03

2050-! 12195-VER.O076-C Stockade Area, near metals p 2.16 - 0.08 2.3 ± 0.6 0.73 4 0.02

20ON 15OE-073195-VER-0001C Building 12, Northwest Lawn 10.7 - 0.4 12.1 . 0.8 0.49 - 0.03

lION 270E-O82845-VER-0019-C Building 12, South Lawn 1.54 ± 0.11 1.3 ± 0.7 0.10 ±10.02

60S 40E-I12895-VER-0061-C Stockade Area 4.3 - 0.3 5.7 0.8 0.25 ± 0.01

40S 140E 120195-VER-0093-C Building II. Lawn 1.45 ± 0.14 2.0 ± 1.0 0.48 ± 0.03

3040 40E [I1495-VER-0064-C Stockade Area I.! 0.3 2.3 + 0.6 0.14 - 0.03

1ION 220E.091295.VER.0027-C Adjacent to Building 12 Loading 5.55 ± 0.09 5.2 ± 0.7 0.26 ± 0.02
Dock

306 90E 12OD195-VER-0052 Stockade Area 17.61 ± 0.13 18.7 ± 0.8 0.64 ± 0.03

40S 130E-120492-VEiR-O92-CI3 Building ii. West Lawn 1.0 ± 0.3 1.4 + 0.7 0.16 - 0.03

20S 9OE-120295-VER.0053-C Stockade Area 13.60 ± 0.12 13.7 ± 0.9 0.58 ± 0.03

FOS 20S X9OW TI-BS-POC- Metals Recovery Area 2.54 ± 0.10 2.3 - 0.6 0.16 ± 0.02
0719-1676

FSG 7SSXO I' Ti-BS-FOC4)805- Metals Recovery Area 6.76 ± 0.13 4.6 ± 0.7 0.45 + 0.03
1744
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70N XIIOW 7-2-94 TI-BS-FGC- Mea Recovery Area 0.16 ± 0.13 1.3 ± 1.2 0.44 ± 0.04
O702-1670

69N X105W 711/94 TI-10S-FGC- Metals Recovery Area < I < 4 0.22 ± 0.08
0701-1659

40S X35W 6' FGS TI-BS-FGC- Metals Recovery Area 1.04 ± 0.11 2.2 ± 0.6 0.06 ± 0.02

0605-1764

0119-14A-3F-SS-03.O6.00 1T-330 Bulding 4. Ara 14 0.5±0.3 <2 0.07±0.03

3130.312-6E-SS,,.061OO T"-191 Building 10. Area 12 0.9 ± 0.3 1.8 ± 0.7 0.10 ± 0.03

1211-12-SF-BSS South Compost Bilding 10, Area 12 0.8 ± 0.3 < 2 0.11 ± 0.03

0227-BLDGS-SS.0206-O0 TI-465 Building 5 1.67±0.12 1.9±0.7 0.36±0.03

0 1.05-0B-SS-03.06-00 T1-293 Building 10, Area 5 2.61 ± 0.11 2.2 ± 0.7 0.33 ± 0.02

01 i1.•.6B-SS-04.06-0 1T-292 Building 30, Area 5 5.9±0.3 6.9±0.9 1.10±0.04

0104-12-5D-SS-03-06-00 TI-273 Building 10, Area 12 4.34 ± 0.08 4.2 ± 0.7 0.42 ± 0.03

0104-12-5E-SS-02.06.00 11-272 Building 10. Area 12 17.63±0.13 18.4±0.9 0.54±0.02

01 I0-06-6C-SS-04-06-00 TI-288 Building 10, Area 6 5.U±0.09 5.9±0.7 0.61 ±0.02

10260-7M-SS-01.06-00 Building 10. Area 8 0.4±0.3 < 2 0.08±0.03

Building 12 Building 12 Lawn 1.21 ±0.11 1.0±0.7 0.06±0.02

Site Background East of Building 12 0.72±0.08 !.1:±0.8 0.09±0.02

, Pre-remedition sample
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TABLE 2

COMPARISON OF ALPHA SPECTROMETRY RESULTS OF SELECTED TEXAS INSTRUMENTS, INC., SAMPLES

[Results in Units of pCi/g dry + 2a)

Texas Imn. Licensee Conractor Results NRC Contractor Resuts
Sample Idemification No. In-house Results

(Total Uranium) U-234 U-235 U-238 U-234 U-235 U-238

20S 40E 112995. VER-0103 24(1) 27.71 +6.62 1.12 -40.46 7.16 1.54 29.1 ±-2.1 1.3 -0.2 8.6 0.7

01104)6-6C-SS-01-00 TI 217 (2) 5.79 ± 1.22 0.29 ± 0.20 2.69 ± 0.69 8.3 + 0.5 0.3 + 0.06 2.1 - 0.2

0110-06-SC-SS.02.06.00 TI-278 (2) 4.97 + 1.25 0.33 + 0.27 2.76 - 0.13 10.4 *10.6 0.52 + 0.07 5.1 + 0.3

01 0-06-5C-SS-03.06-00 TI-279 (2) 10.34 ± 2.11 0.34 - 0.21 6.06 - 1.33 16.2 ±10.9 0.67 - 0.08 6.9 - 0.4

60S 70E-102095-VER-0041-C 9 5.2 ± 1.6 0.51 I 0.28 12.2 ± 3.4 5.2 ± 0.3 0.42 - 0.07 13.3 + 0.8

100N ISOE092695-VER-O015-Ca 26 2.5 ± 0.89 0.07 - 0.10 2.10 - 0.76 2.8 - 0.2 0.14 - 0.04 2.3 ± 0.2

20S0-112195-VER-0076-C 21 8.7 * 0.33 0.40 - 0.22 8.5 ± 0.32 14.3 ± 0.8 0.56 + 0.08 1.6 + 0.1

FSG 75SXO 1' T1-BS-FGC-0805-1744 30 (3) (3) (3) 16.7 ± 1.0 0.77 ± 0.09 8.1 - 0.5

70N XIIOW 7-2-94 TI-B5-FGC-0702-1670 10 (3) (3) (3) 11.0 . 0.7 0.42 ± 0.07 0.33 - 0.06

I

(1) Uncerwtinty for In-house result not calculated
(2) Only alpha spectrometry analysis performed on these samples by the licensee
(3) Alpha spectromeiry analysis not performed on these samples by the licensee contractor
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SIGNATURE - CHIEF, EFFLUENTS RADIATION PROTECTION SECTION j DATE



TABLE NO. I

GAMMA SPECTROMETRY RESULTS OF SELECTED TEXAS INSTRUMENTS, INC., SAMPLES

[Results in Units of pCi/g dry]

Sample Idendflication Number Location Description Th-234 Pa-234m U-235

40S 130E 120195,VCR.0092C Building II West Lawn 1.33 :1 0.10 1.0 ± 0.6 0.38 ± 0.02

30S 1301: 120195. VER-0077C Building II West Lawn 1.45 ± 0.09 1.0 ± 0.6 1.13 ± 0.03

20S 40E 112995, VER-0103 Stockade Area 7.4 ± 0.3 9.1 ± 0.9 1.05 ± 0.04

01 10-06-6C-SS-01-00 TI 287 Building 10, Area 6 2.0 ± 0.3 4.4 ± 1.0 0.43 ± 0.04

0! IO-06-SC-SS-02-06-00 TI-278 Building 10, Area 6 4.88 ± 0.12 5.0 ± 0.8 0.39 ± 0.02

1214-12-6D-BSS(substaui,)n) TI- Building 10, Area 12 101.8 ± 0.7 111 ± 2 3.21 ± 0.06
359

01222-13-2C-SS-01-06-O0 TI-359 Building 4, Area 13 0.4 ± 0.3 < 2 < 0.1

01 I0-O6-5C-SS-03-06-40 TI-279 Building 10, Area 6 5.99 ± 0.11 6.7 ± 0.6 0.58 ± 0.03

01 I0-06-60-SS.O1-06-O0 TI-289 Building 10. Area 6 <0.5 1.2 ± 0.7 0.04 ± 0.02

1026-08-6B.SS-02-06-00 TI-062 Stockade Area 0.67 ± 0.09 1.3 + 0.8 0.12 ± 0.02

120N21OF1.0-gc,9S-VIlR-0022C Adjacent to Building 12, 3.0 ± 0.2 2.5 + 0.7 0.13 ± 0.03
_Loading Dock

60S 701E-10209S-VI-R4041-C Stockade Area 11.55 ± 0.11 11.3 ± 0.8 0.29 ± 0.02

l0ON 150E-092695-VER-015-Ca Building II. East Lawn 2.1 ± 0.3 3.6 ± 0.9 0.08 ± 0.03

2050-1 12195-VER-0076-C Stockade Area. near metals p 2.16 ± 0.08 2.3 ± 0.6 0.73 ± 0.02

20ON 150E-073195-VER001l-C Building 12. Northwest Lawn 10.7 ± 0.4 12.1 ± 0.8 0.49 ± 0.03

I ION 270E-082845-VER4)019-C Building 12. South Lawn 1.54 ± 0.11 1.3 - 0.7 0.10 ± 0.02

60S 40(1-112895-VER.X)61-C Stockade Area 4.3 ± 0.3 5.7 0.8 0.25 + 0.03

40S 140E 120195-VER-O093-C Building i1, Lawn 1.45 ± 0.14 2.0 - 1.0 0.48 ± 0.03

30S 40E 111495-VER-)064-C Stockade Area 1.1 + 0.3 2.3 + 0.6 0.14 ± 0.03

I ION 220E-091295-VER.0027-C Adjacent to Building 12 Loading 5.55 ± 0.09 5.2 ± 0.7 0.26 ± 0.02
Dock

30S 90E 1200195-VER-0052 Stockade Area 17.61 ± 0.13 18.7 ± 0.8 0.64 + 0.03

40S 130E-120492-VER4M)92-C13 Building II. West Lawn 1.0 ± 0.3 1.4 ± 0.7 0.16 ± 0.03

20S 901"-120295-VER-0053-C Stockade Area 13.60 ± 0.12 13.7 ± 0.9 0.58 ± 0.03

FGS 20S X9OW TI-B5-FGC- Metals Recovery Area 2.54 ± 0.10 2.3 ± 0.6 0.16 ± 0.02
0719-1676

FSG 75SX0 I* TI-BS-F'GC-0805- Metals Recovery Area 6.76 ± 0.13 4.6 ± 0.7 0.45 ± 0.03
1744



Sample Identilatim Number Locatoa Description Th-234 Pa-234m U-235

70N X IIOW 7-2-94 TI-BS-FGC- Metals Recovery Area 0.16 ± 0.13 1.3 ± 1.2 0.44 ± 0.04
0702-1670

69N XIO5W 7/1194 TI-B5-FGC- Metals Recovery Area < I < 4 0.22 ± 0.08
0701-1659

40S X35W 6" FGS TI-B5-FGC- Metals Recovery Area 1.04 ± 0.11 2.2 ± 0.6 0.06 ± 0.02
0805-1764

0119-14A-3F-SS-03.06-00 TI-330 Building 4, Area 14 0.5±0.3 <2 0.07*0.03

1130-12-6E-SS-01-06-00 TI-191 Building 10, Area 12 0.9 ± 0.3 1.8 ± 0.7 0.10 ± 0.03

1211-12-SF-BSS South Composite Building 10. Area 12 0.8 ± 0.3 < 2 0.11 ± 0.03

0227-BLDG5-SS.02-06-O0 TI-465 Building 5 1.67±0.12 1.9±0.7 0.36±0.03

0111-05-5B-SS.03-06-00 TI-293 Building 10, Area 5 2.61 ± 0.11 2.2 ± 0.7 0.33 ± 0.02

011 1:)5-6B-SS-04-06-00 TI-292 Building 10, Area 5 5.9±0.3 6.9±0.9 1.10±0.04

0104-12-SD-SS.03-06-.90 TI-273 Building 10, Area 12 4.34 ± 0.08 4.2 ± 0.7 0.42 ± 0.03

0104-12-5E-SS.02-06-00 TI-272 Building 10. Area 12 17.63±0.13 18.4±0.9 0.54±0.02

01 10-06-6C-SS.04.O6-00 TI-288 Building 10. Area 6 5.88±0.09 5.9±0.7 0.61±0.02

1026-08-7B-SS.01-06-00 P.,ding 10. Area 8 0.4±0.3 <2 0.08±0.03

Building 12 Building 12 Lawn 1.21 ±0.11 1.0±0.7 0.06±0.02

Site Background Fast of Building 12 0.72 ±0.08 1. 1 ±0.8 0.09±0.02

Repot No. 070-000O3/97-001
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Teias Insbuts Incorpmrated
Materials and Conuols Gioup

I34 rofesi Sireei

nXm• P.O. Box 2964
INSTRUMENTS Adebowo, MA 02103-0964

(50812363800
March 14, 1997

Mr. Mark Roberts SNM No. 23
US Nuclear Regulatory Commission Docket No. 70-33
Region 1, Nuclear Material Section B Control No. 118945
475 Alienale Road 10 CFR 70.38 (cX1XIv)
King of Prussia, PA 19406-1415

RE:- Cefiwae of Disposition of Materials - NRC Form 314

Dear Mr. Roberts,

Texas Instruments Incorporated, Materials & Controls Group (TI) is submitting a "Certificate of
Disposition of Materials - NRC Form 314" to document the disposition of the final remaining
materials subject to the United States Nuclear Regulatory (NRC) Special Nuclear Materials
(SNM) License No. 23. The final remaining materials consisted of a fragment of uranium-
zirconium alloy scrap metal, and approximately 37 cubic feet of archived soil samples and residual
debris generated during the decommissioning project that were in excess of the release criteria.
The former was transferred on March 10, 1997 to NFS, a licensed facility in Erwin, Tennessee,
where it was assayed as scrap and managed in the NFS scrap program. The latter material was
transferred for disposal on March 14, 1997 to Envirocare of Utah, Inc., a licensed disposal facility
in Clive, Utah.

Having thus submitted the Certificate of Disposition for the final remaining materials, TI has
completed all decommissioning activities identified in its approved decommissioning plan.
Accordingly, the site has completed all decommissioning activities and achieved compliance with
the NRC guideline criteria for unrestricted release. Therefore, TI is respectfully requesting that
the NRC terminate Ti's special nuclear materials license number SNM-23 thus releasing the entire
facility and site for unrestricted use, and that the NRC remove TI from the Site Decommissioning
Management Plan.

Sincerely yours,

Materials & Controls Group
/1; /ti

Michael J. Elliott
Environmental Manager

.cc: Mr. Thomas O'Connell, MDPH- Radiation Control Program
Mr. Francis J. Veale Jr., Esq. - TI Attleboro

Attachments:C
•':•. ",:,:,:.:.OFFICIAL RIECORD COPY all 4A MAR 1 7 ICA
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Tons I~ltra Inets hiewpwaW
Materials and Controls Group

34 Forest Street

P.O. Box 2964
INSTRUMENTS Anieboto, MA 02703-0964

(6508) 236 3800March 14, 1997

Mr. Mark Roberts SNM No. 23
US Nuclear Regulatory Commission Docket No. 70-33
Region I, Nuclear Material Section B Control No. 118945
475 Allendale Road 10 CFR 70.38 (cXIXiv)
King of Prussia, PA 19406-1415

RBE: Ceulificate of Disposition of Mateuials - NRC Form 314

Dear Mr. Roberts,

Texas Instruments Incorporated, Materials & Controls Group (TI) is submitting a "Certificate of
Disposition of Materials - NRC Form 314" to document the disposition of the final remaining
materials subject to the United States Nuclear Regulatory (NRC) Special Nuclear Materials
(SNM) License No. 23. The final remaining materials consisted of a fragment of uranium-
zirconium alloy scrap metal, and approximately 37 cubic feet of archived soil samples and residual
debris generated during the decommissioning project that were in excess of the release criteria.
The former was tranferred on March 10, 1997 to NFS, a licensed facility in Erwin, Tennessee,
where it was assayed as scrap and managed in the NFS scrap program. The latter material was
transferred for disposal on March 14, 1997 to Envirocare of Utah, Inc., a licensed disposal facility
in Clive, Utah.

Having thus submitted the Certificate of Disposition for the final remaining materials, TI has
completed all decommissioning activities identified in its approved decommissioning plan.
Accordingly, the site has completed all decommissioning activities and achieved compliance with
the NRC guideline criteria for unrestricted release. Therefore, TI is respectfully requesting that
the NRC terminate Ti's special nuclear materials license number SNM-23 thus releasing the entire
facility and site for unrestricted use, and that the NRC remove TI from the Site Decommissioning
Management Plan.

Sincerely yours.

Materials & Controls Group

Michael J. Elliott
Environmental Manager

cc: Mr. Thomas O'Connell, MDPH- Radiation Control Program
Mr. Francis J. Veale Jr., Esq. - TI Attleboro

Attachments:
OFFICIAL RECORD COPY "Ii InR 71MAR 17 t997



NRC FORM 314 U.S. NUCLEAR REGULATORY COMMISSION APPROVED BY OW: NO. 160-00211 EXPIRES: 06130/98

If., (F, (0. 36lwi:j1•J F1sMIEKUs sa0 W PmIrS tO COIAV MTN T•I SMANATOT W•unmAO U•lagcTIOn
iW ½r. 4f) 4•o•v .i/~ •a' iinMl no ioSI nss *0U V Is AS FItN Oi nW 0 1 Is N ITS
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CERTIFICATE OF DISPOSITION OF MATERIALS To f.e w " "w,-m ' u I, Ow ,ls,,aP,
060.00281. OW 9MIn WUMIEIMA0n1 AUNSET W3AaT8 . K 10,03 o M LKT MV M101

INSTRUCTIONS. ALL ITEMS MUST BE COMPLETED - PRINT OR TYPE CUMIrT l IIM MIS & A IIU i NT NESIMO TO WPMI, TO A Cotmnoe o

SEND THE COMPLETED CERTIFICATE TO THE NRC OFFICE SPECIFIED ON THE REVERSE WO•noN.I OAI Acounir V•u0IICONTRO. 11

I.W.?4,%ff NAMF A1g0 AOIIFSS LICENSE NUMBER

Texas Instruments Incorporated SNM-23
Materials & Controls Group LICE XPAON OAT[

34 Forest Street
Attleboro, MA 02703 Open

A. MATERIALS DATA (Check one end complete as necessary)

THE LICENSEE OR ANY INDIVIDUAL EXECUTING THIS CERTIFICATE ON BEHALF OF THE LICENSEE CERTIFIES THAT:

(ChecA andlof complete the approprete itemls) below.)

] 1 NO MATERIALS HAVE EVER BEEN PROCURED OR POSSESSED BY THE LICENSEE UNDER THIS LICENSE.

OH

12 ALL ACTIVITIES AUTHORIZED BY THE LICENSE HAVE CEASED AND ALL MATERIALS PROCURED ANDFOR POSSESSED BY THE
LICE NSE NUMBER CITED ABOVE HAVE BEEN DISPOSED OF IN THE FOLLOWING MANNER. (tf additional space is needed, use the
lvvv ,i'f si(ei of iprovide attachrnefts.)

OU*r.,.rim. specific: niaterial transfer actions and. if there were radioactive wastes generated in terminating this license, the disposal
d, tionh including the disposition of low-level radioactive waste, mixed waste, Greater-than Class-C waste, and sealed sources, if
fappph•, able

193 gram fragment (if uranIum/zircimium scrap metal transferred to NFS, Inc.
in Erwin, Tennessee.

fill trfdi.btir, sper~ifV the date of the transfer, the name of the license recipient, and !ihe recipient's NRC license number or Agreement
Strte, riama and license number.

March 10, 1997; transler of uranium/zirconiium scrap to NFS, NRC L,i.cense No. SNM-124

I1 mial rials were disposed of directly by the licensee rather than transferrid to another licensee, licensed disposal site or waste
,:ýonlra, i,. det;cribe the specific dispoeal procedures (eg.. decay in stof8gel

See at t ached cott i nuat ion shect.

B. OTHER DATA
XY OUR LICENSE HAS NOT YET EXPIRED; PLEASE TERMINATE IT.

A RADIATION SURVEY WAS CONDUCTED BY THE LICENSEE TO CONFIRM THE ABSENCE OF LICENSED RADIOACTIVE MATERIALS
AND TO DETERMINE WHETHER ANY CONTAMINATION REMAINS ON THE PREMISES COVERED BY THE LICENSE. (ChecA one)

[]NO (Attach explanation)

YES, THE RESULTS IChesA one)

_jARE ATTACHED, or

-xlWERE FORWARDED TO NRC ON (Date) sec attach'ed continuation sheet
3 1 HE PERSON TO BE CONTACTFD MiNi A U" C[R

RFGARDING THE INFORMATION Michael J. Elliot
PROVIDED ON THIS FORM 508-236-1809

4 MAIL ALL FUTURE CORRESPONDENCE REGARDING THIS LICENSE TO

Michael J.. Elliott, MS 10-02
Texas Instruments Incorl)orated, Materials & Controls Group
34 Forest Street, P.O. Box 29h4, Attleboro, MA 02703-0964

__ _ CERTIFYING OFFICIAL

I CERTIFY UNDER PENALTY OF PERJURY THAT THE FOREGOING IS TRUE AND CORRECT
iPiiPiti) PiAMt AN1I Illtl SIONATURS ()Avg

Michael .. Elliott. i/" {1. ' March 14, 1997
Etivironmental Manager .. -

VVANING. FI-ALSE •TIATMENTS IN THIS CERTIFICATE MAY BE SUBJECT TO CIVIL ANDIOR CRIMINAL PENALTIES NRC
REGULATIONS REQUIRE THAT SUBMISSIONS TO THE NRC BE COMPLETE AND ACCURATE IN ALL MATERIAL RESPECTS 18 u S C
SECTION tO01 MAKES IT A CRIMINAL OFFENSE TO MAKE A WILLFULLY FALSE STATEMENT OR REPRESENTATION TO ANN



q
FRE CERTIFICATES AS FOLLOWS:

IF YOU ARE A DISTRISUTOR OF EXEMPT PRODUCTS. SEND TO: I

DIVISION OF INDUSTRIAL AND MEDICAL NUCLEAR SAFETY
OFFICE OF NUCLEAR MA TERIAL SAFETY AND SAFEGUARD$
U.S. NUCLEAR REGULATORY COMMISSIDCI
WASHINGTON, DC 20666-0001

ALL OTHERS. IF YOU ARE LOCATED IN:

CONNECTICUT. DELAWARE. DISTRICT OF COLUMBIA, MAINE.
MARYLAND, MASSACHUSETTS, NEW HAMPSHIRE. NEW
J1ERISEY. NEW YORK. PENNSYLVANIA, RHODE ISLAND. OR
VERMONT, SEND APPLICATIONS TO:

LICENSING ASSISTANCE SECTION
NUCLEAR MATERIALS SAFETY BRANCH
U S NUCLEAR REGULATORY COMMISSION. REGION I
476 ALLENDALE ROAD
KING OF PRUSSIA. PA 194061416

ALABAMA. FLORIDA, GEORGIA, KENTUCKY. MISSISSIPPI,
NORTH CAROLINA, PUERTO RICO. SOUTH CAROLINA.
TENNESEE. VIRGINIA. VIRGIN ISLANDS. OR WEST VIRGINIA,
SEND APPLICATIONS TO:

NUCLEAR MATERIALS SAFETY SECTION
U.S. NUCLEAR REGULATORY COMMISSION. REGION II
101 MARIETTA STREET NW. SUITE 2900
ATLANTA. GA 30323,0190

IF YOU ARE LOCATED IN:

ILLINOIS. INDIANA. IOWA, MICHIGAN, MINNESOTA. MISSOURI,
OHIO, OR WISCONSIN, SEND APPLICATIONS TO:

MATERIALS LICENSING SECTION
U.S. NUCLEAR REGULATORY COMMISSION. REGION III
801 WARRENVILLE ROAD
LISLE. IL W0632-43ab

ALASKA. ARIZONA. ARKANSAS, CALIFORNIA, COLORADO.
HAWAII, IDAHO, KANSAS, LOUISIANA, MONTANA. NEBRASKA.
NEVADA. NEW MEXICO. NORTH DAKOTA, OKLAHOMA.
OREGON, PACIFIC TRUST TERRITORIES. SOUTH DAKOTA,
TEXAS. UTAH, WASHINGTON, OR WYOMING, SEND
APPLICATIONS TO:

MATERIAL RADIATION PROTECTION SECTION
U.S. NUCLEAR REGULATORY COMMISSION. REGION IV
011 RYAN PLAZA DRIVE. SUITE 400
ARLINGTON, TX 76011-8064



CERTIFICATE OF DISPOSITION OF MATERIALS
NRC FORM 314
CONTINUATION SHEET

Tt r uments Incorporated
Materials a Contols Group
10 CFR 70.38(cXlXiv)
SNM-23lDocket No. 70-33
Control No. 118945

A. MATERIALS DATA

2. Materials disposed directly to another disposal site:

In addition to earlier shipments of 583,000 cubic fcet of soil and debris from the site decommissioning
project that were documented in previous submittals, another 36.8 cubic feet of soil samples and residual
debris from the same decommissioning project was transferred for disposal at the Envirocare of Utah, Inc.
licensed facility in Clive, Utah on March 14, 1997. Envirocare operates under a State of Utah Radioactive
Matexial License No. UT 2300249.

Previous shipments to Envirocare were documented in final reports submitted to the United States Nuclear
Regulatory Commission - Region I as follows:

" Remediation of the Former Radioactive Waste Burial Site Final Report, Appendix B - Waste
Characterization, Manifesting and Disposal, prepared by CPS Environmental, Inc. (September 1993).

" Remediation of the Metals Recovery Area, Appendix B - Waste Characterization, Manifesting and
Disposal, prepared by CPS Environmental, Inc. (October 1996).

* Remediation of the Exterior Areas Adjacent to Buildings I I and 12, Section 4.4 - Waste Disposal,
prepared by Roy F. Weston, Inc. (August 19%).

" Rcmediation of Building Interiors Buildings 4, 5, and 10, Attachment 7 - Building Interior
Remediation Waste Shipping Summary, prepared by Roy F. Weston, Inc. (October 1996).

B. OTHER DATA

2. Radiation surveys were conducted by the licensee to confirm the absence of radioactive materials and to
confirm that no contamination remains on the premises covered by the license.

Submission of the four final reports listed above also contained termination survey data demonstrating
compliance with decommissioning criteria that were approved by the NRC. (Note: NRC approved 'r's
current decommissioning criteria on two occasions, August 1992 and July 1996, in response to two
separate decommissioning plan submittals; the "Remediation Plan for the Identified Building 12 Burial
Area (July 1992)", and the "Supplement to the 1992 Remadiation Plan (December 1994).") TI submitted
the final reports listed above within the month and year shown as the publication date.

Additionally, independent confirmatory surveys were conducted by the NRC or its contractor, Oak Ridge
Institute for Science and Education (ORISE) at various times during the decommissioning process. The
NRC surveys are documented in field trip inspection reports. ORISE documented one of its surveys in a
report entitled "Confirmatory Survey of the Texas Instruments, Inc. Former Burial Site, Attleboro,
Massachusetts", prepared by AJ. Ansari of ORISE (February 1994).

OFFICIAL RFCORDnCoPY ML 16 11 8 9 4 5



am 74.1-9 ?,d I(4?3) ;4,1-Q14

March 13, 1997

Mr Miharl ) FIlott
Environmcntal Mainager
Texas Instruments Incorporatcd
34 Forrst Street
P 0. Box 2904
Atik, boto, MA 0270-.2-0964

Subject: Texas Jnstrumtnts Purchase Ordcr No. 500803634

Dcar Mr. Elliott

This Icttea is to advise you dhat tht uwanium alloy Sumap Identiized in the subject purchase
order was received at Nuclear Fuel Services, bnc (NFS) on March 10. 1997.

Atiachtd for your records arc the fur t two pages ofNTS' Mate ials License S.NM-!24.

if you have any questions, please call me at (42.))-743-1706.

Sincerely.

R D. Clark
Sales & Contract Managcr

Attachment
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70-143

3. As stored
material from
previous operations

4. As received for anilysis
and/or for input into
deve}dpiienbostudies,
any folu ' ,.

3.

4.

200 grams

200 grams

200 qrams

In unicoi Lounty,

5. As waste resulting from S.
decontaminat ton and
voluWz reduction of
equipment recelved from
oLher organizations,
any form

9. Authorized place of-use: The licensee's.existin¶,tcilitties
Tennessee, as described in the referenced application.

10. This ltcense shall be deemqd.-to cuntain tthr" sections- Sfpty Conditiont,

Safeguards Conditions, and O.Ansportation tonditions. All thesesections are part of

the license.and thei-ljcensaois subject io tompliance with all listed conditions in

each section.
,.x~f ,. • • o. 1.

I
I

I' z "t-

.~. S...
I -'-P

FOR T11[ NUCLEAR REGULATORY COMMIISSIONI

By: RbtLPpsa
Division of Fuel Cycle Safety

and Safeguards
Womhingtoii. DC Z0555

oats:

K3.MM.OM



TELEPHONE CONVERSATION Date:3/13/97 & Time:2:30 &
RECORD 3/14/97 2:10

Mail Control No.: 118945 License No.: Docket No.:
SNM-23 070-00033

Person Called:Michael Elliott Organization: Telephone
Texas Instruments Number:(508)

236-1809
Person Calling: Mark Roberts

Subject: Status of radiological samples at the TI Attleboro site

Summary: I returned Mr. Elliott's call. TI was holding a large group of archived
samples until completion of the NRC confirmatory survey at the site. A small number of
these samples were pre-remediation characterization samples and had total uranium
concentrations that exceeded the NRC guidelines for release for unrestricted use. These
samples were shipped from the TI facility on 3/7/97 and have arrived at the Envirocare
site in Utah today. Actual in-ground disposal at Envirocare is scheduled for 3/14/97.
Also. a 193-gram piece of (usable) enriched uranium was recovered during the
remediation activities and was retained, rather than shipping as waste. This material was
transferred to NFS (NRC License No. SNM-124) in Tennessee. Mr. Elliott confirmed
that NFS was authorized to receive this material and has a copy of the NFS license. Mr.
Elliott confirmed that NFS received this material on 3/10/97. Mr. Elliott will send a
completed NRC-314 documenting the disposal/transfer of these materials. This was the
last licensed material remaining on the site.

Action Required/Taken:Continue actions for termination of the license.

Signature: , / -... Date: 3/14/97

A P$L RCO~py ML 10



The Commonwealth of Massachusetts
Executive Office of Health and Human Services

Department of Public Health
Radiation Control Program

305 South Street, Jamaica Plain, MA 02130
wILLIAM F. WELD (617) 727-6214 (617) 727-2098 - Fax

ARGO PAUL CELLUCCI O'10" D66 33

JOSEPH GALLANT
8IrTARY

DAVID H. MULLIGAN
commasoe

March 10, 1997

Ronald Bellamy, Chief
U S Nuclear Regulatory Commission
Region I, Nuclear Material Section
475 Allendale Road
King of Prussia, PA 19406-1415

Re Meeting MAR('P 105 CMR 120 291 Requirements for Texas Instruments, Attleboro, MA

Dear Mr Bellamy,

The Radiation Control Program (MARCP) requested that Texas Instruments (TI) Incorporated of
Attleboro, Massachusetts SNM No 23/Docket No 70-33, provide documentation to the
MARCP which would demonstrate that Ti's radiological remediation of the Attleboro site would
met the requirements of 105 CMR 120 291

The regulation cited pertains to vacating premises, specifically releasing a site for unrestricted use

The regulation states " When deemed necessary by the Agency, the licensee, registrant, or
person possessing non-exempt sources of radiation shall decontaminate the premises in such a
manner that the annual effective dose equivalent (EDE) to any individual after the site is release
for unrestricted use should not exceed ten millirem above background "

The MARCP received documentation dated February 20, 1997 from Roy F Weston, Inc and
(ms) 2 Scientific Consultants, Inc., Ti's contractors The documentation included the radiological
dose assessment from TI's interior and exterior decommissioning projects at the Attleboro site
Included in the radiological dose assessment report were the exposure scenario and environmental
pathway parameters

The evaluation of the dose to a maxirr 'IV exposed individuals from the residual source term was
calculated utilizing the modeling code -.ESRAD Ver 5 62 This software code was developed by
Argonne National Laboratory, Argonne, llliiois.
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The RESRAD code is one of the tools utilized by the MARCP for assessing the radiological
impact to an individual from radioactive materials at a site. RESRAD allows the user to construct
dose assessments scenarios in order to evaluate the dose to an individual from the future use of
the remediated site

Ti's bounding scenarios included evaluation of the doses for the current occupancy status of the
TI site, i.e maintenance workers and the dose to an individual due to the future conversion of the
site to residential use.

The review of Tlis SNM License Termination Radiological Dose Assessment document dated
February 20, 1997, demonstrates that the assessment scenarios developed by TI would result in
effective dose equivalents to current and future individuals which would be within 105 CMR
120.291 values

Based on the documentation available, TI has demonstrated that the decommissioning projects
performed on the -interior and exterior areas, as of date of this letter, would met the MARCP
requirements of 105 CMR 120.291 - Vacating Premises.

Sincerely,

Robert M. Hallisey
Director
Radiation Control Program

cc. T O'Connell
Mark Roberts/USNRC
File
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"'** March 12, 1997
Docket No.: 070-00033 License No.: SNM-23

David Lederer
U.S. Environmental Protection Agency
Region I
J. F. Kennedy Federal Building, HBO
Boston, Massachusetts 02203

SUBJECT: REMOVAL OF THE TEXAS INSTRUMENTS, INC., ATTLEBORO,
MASSACHUSETTS SITE FROM THE NRC SITE DECOMMISSIONING
MANAGEMENT PLAN AND TERMINATION OF USNRC LICENSE NO. SNM-23

Dear Mr. Lederer:

In 1990, the NRC staff identified approximately 50 sites that warranted special Nuclear
Regulatory Commission oversight and created the Site Decommissioning Management Plan
ISDMP). This action was taken for these sites to ensure timely and safe remediation of
residual radioactive material in excess of the current NRC criteria for release for
unrestricted use. One of the sites on the SDMP is the Texas Instruments, Inc., facility in
Attleboro, Massachusetts.

The staff added this site to the SDMP because an on-site disposal of radioactive material
had been made, but the location and extent of the disposal was not well-known, and the
extent and location of soil contamination on this site was also not well-known.
Although measurements taken in the 1980's had not indicated any contamination in
groundwater, the staff was also concerned about potential radioactive contamination of the
groundwater due to the presence of the buried radioactive material on the site.

Remediation of the on-site burial area was completed in the fall of 1993. Confirmatory
measurements by an NRC contractor did not identify any residual radioactive contamination
in this area in excess of the NRC criteria for release for unrestricted use. In the summer
and early fall of 1994, Texas Instruments completed comprehensive characterization of the
remainder of the exterior areas of the site. Radiological surveys of the building interiors
were also performed at this time. Radiological contamintion was identified in both interior
and exterior areas of the site. Texas Instruments remediated the contamination in these
areas in accordance with their 1992 remediation plan for the burial area and a 1994
supplement to the 1992 remediation plan.

Texas Instruments completed remediation of all exterior and interior areas in September
1996. Final radiological surveys were conducted by Texas Instruments' contractors and
the reports were submitted to the NRC for review. Texas Instruments also submitted the
results of the analysis of groundwater samples collected from monitoring wells on the site
from 1993 through 1997. The NRC, accompanied by a representative of the
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D. Lederer 2
U.S. Environmental Protection Agency

Commonwealth of Massachusetts, conducted confirmatory measurements at the site
during the week of February 4-7, 1997.

Also, as you are aware, in approximately 1978, the NRC confirmed the presence of
radioactive contamination at the Shpack landfill in nearby Norton, Massachusetts.
Although the source of this contamination may have been the result of work performed at
the Texas Instruments' Attleboro facility, the company has not acknowledged that their
facility was the source of the ,aterial in the landfill. Texas Instruments and several other
companies have entered into a consent order with EPA regarding the landfill. The landfill
was listed on the U.S. Department of Energy (DOE) Formerly Utilized Site Remedial Action
Program (FUSRAP) in 1980. Because the landfill is a DOE FUSRAP site and Texas
Instruments is a party to the consent order with EPA, NRC believes that there is adequate
regulatory consideration of any remaining radioactive material in the landfill.

Based on the actions taken by the licensee, our review of the surveys performed, and the
results of the NRC confirmatory survey, the staff concludes that the site now meets the
NRC criteria for release for unrestricted use. The staff plans to terminate NRC License No.
SNM-23, issued to Texas Instruments. Inc. for the Attleboro, Massachusetts site, and to
remove this site from the SDMP. The NRC intends to formally notify the licensee, by
letter, and plans no further action on this site. The Commonwealth of Massachusetts is
cognizant of the NRC plans and also plans no further action regarding the NRC licensed
materials at the site. Mark Roberts of my staff discussed these issues with you on
March 5, 1997.

If you have any questions concerning this letter, please contact Mr. Roberts at (610) 337-
5094, or me at (610) 337-5200. Your cooperation with us is appreciated.

Sincerely,

Ronald R. Bellamy, Ph. D., Chief
Decommissioning and Laboratory Branch
Division of Nuclear Materials Safety

License No. SNM-23
Docket No. 070-00033



D. Lederer 3
U.S. Environmental Protection Agency

cc:
Commonwealth of Massachusetts

Francis Veale
Environmental Safety & Health Department Manager
Texas Instruments, Inc.
34 Forest Street
Attleboro, Massachusetts 02703

James Wagoner
U.S. Department of Energy
Office of Restoration
12800 Middlebrook Road
Germantown, MD 20874
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March 11, 1997

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

SUBJECT: REPORT FOR ANALYSIS OF SOIL SAMPLES FROM TEXAS
INSTRUMENTS, ATTLEBORO, MASSACHUSETTS (RFTA NO. 97-14)

Dear Mr. Roberts:

The Environmental Survey and Site Assessment Program (ESSAP) of Oak Ridge Institute for
Science and Education (ORISE) perfonned isotopic uranium analysis on nine samples from Texas
Instruments, located in Attleboro, Massachusetts. Results are provided in the enclosed table.
Samples exhibited various isotopic uranium ratios. Sample TI #12 was depleted, TI #13 was natural
and ail other samples contained enriched uranium.

If you have any questions, please call me at (423) 576-3561 or Dale Condra at (423) 241-3242.

Sincerely,

•/ . L.'

Mark Laudeman
Radiochemist
Environmental Survey and Site
Assessment Program

MJL:dka

Enclosure

cc: R. Uleck, NRC/NMSS/TWFN 7F27
D. Tiktinsky, NRC/NMSS/TWFN 8A23
J. Kottan, NRC/Region I
File/684

W. Beck, ORISE/ESSAP
E. Abelquist, ORISE/ESSAP
D Condra, ORISE/ESSAP

118945P 0 BOX 117, OAK RIDGE TENNESSEE 37831.0117
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TABLE I

ISOTOPIC URANIUM CONCENTRATION IN SOIL
TEXAS INSTRUMENTS

ATTLEBORO, MA

Sample Radionuclide Concentrations (pCi/g)
Identification

TI# U-234 U-235 U-238

3 29.1.+2.12 1.3 ±0.2 8.6±0.7

4 8.3 ±0.5 0.3 ±0.06 2.1 ±0.2

5 10.4 ± 0.6 0.52 ±0.07 5.1 ± 0.3

8 16.2 ± 0.9 0.67 ± 0.08 6.9 ± 0.4

12 5.2 ± 0.3 0.42 ± 0.07 13.3 + 0.8

13 2.8 ± 0.2 0.14 ± 0.04 2.3 + 0.2

14 14.3 ± 0.8 0.56 0.08 1.6± 0.1

26 16.7 ± 1.0 0.77 ±0.09 8.1 ±0.5

27 11.0 ± 0.7 0.42 ± 0.07 0.33 + 0.06

'I Jncertaintics represent the 9.5% confidence level. based only on counting statistics.

Tegta Insaw ants Cf694)p. March I7. 1I9 9 cssUf.tables Ieasnms iN)I
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10 March 1997

Tex=s nistnanents Incorporated
Attention: Mfichiael Elliott
Mal Stop 10-2
34 Forest Street
Atleboro, MA 02703-0964

RE: TI Building lntenors/Exteriors Decommissioning Project RFW # 10923-004-005-0600OO0
Hypohetical Radiological Dose and Exposure Rawe Assessment
Priority 2 Drain Lines

Dear Mr. Elliott:

Enclosed are copies of the Hypothetical Radiological Dose and Exposure Rate Assessment. This document
is compiled in support of the Texas Instruments, Special Nuclear Materials License No. 23 termination.
The salient features of the Dose Assessment, including exposure scenarios and assumptions, were
discussed during a telecmference call last Thursday afternoon between you, Steve Shafer and Mark
Roberts. Comments aired during that call have been incorporated into the report. At your request a draft
of the assessment was faxed to Mr. Roberts on March 9, 1997.

Under cover of this letter, this document is transnmtted to the NRC and the Commonwealth of
Massachusetts.

If you have any questions please call me (505) 837-6590 or Steve Shafer at (505) 837-6579.

Sincerely,

ROY F. WESTON, INC.

C. William Criswell
Senior Project Manager

CWC/

Enclosures
pc: MAsk C. Ridt,'CHP, US Nuclear Regulatory Commission, Region I

Thomas F. O'Connell, The Common Wealth of Massachusetts, Department of Public Health
Steve Shafer, RFW, Health Physicist
Mike Madonia, (ms)2 Scientific Consultants
John B. Price, RFW, Project Director
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TEXAS INSTRUMENTS INCORPORATED
Attkeboro, MmmdhuklW

SNM LICENSE TERMINATION
HYPOTHETICAL RADIOLOGICAL DOSE AND EXPOSURE RATE

ASSESSMENT PRIORITY 2 DRAIN LINES

NRC Lkcese/Docket No: SNM-23170-33

Prepared by

March 10, 1997



1.0 INTRODUCTION

The purpose of this dose and exposure rate assessment is to consider the potential radiological
dose and gamma exposure to a hypothetical receptor as a result of exhuming Priority 2 drain
lines at the Texas Instruments Incorporated (TI), Attleboro Facility. This assessment will be
used by the United States Nuclear Regulatory Commission (NRC) to augment previously
submitted documentation for termination of Special Nuclear Materials (SNM) license #23.

2.0 HISTORY

In the course of decontamination operations to support the request for termination of SNM
license #23, TI grouped sections of underlying drainage systems. These groups were assigned
increasing priority (Priority 1-3), based on their radioactive material content and percentage of
residue blockage Priority 2 drain lines were defined as lines containing total residue uranium
concentrations between 500-1000 pCi/g, and would be subject to a hydrolasing
decontamination technique. During an inspection by NRC on February 3-6, 1997, questions
were raised concerning measurements of contamination in the interior of Priority 2 drain lines
as the basis of unrestricted release. As a response to these questions, TI submitted to the NRC
a supplemental analyses report dated February 11, 1997, which contained further explanation
to support unrestricted release of the site In addition, on February 20, 1997, TI submitted a
document that contained a current-use worker intrusion scenario dose assessment and a site-
wide exterior area residential future-use dose assessment.

3.0 SOURCE TERM

The source term for this report is defined as the total inventory of radioactive material
contained within the area occupied by exhumed Priority 2 drain lines. The source term was
calculated based on radionuclide concentrations of residuals within the volume of the drain
lines in place before hydrolasing decontamination (used for pre-decontamination scenario) and
residuals left in place after decontamination (used for post-decontamination scenario). In
preparing source terms for input to the modeling approaches, it was necessary to identify the
relative dimensions (length and diameter) of the Priority 2 drain lines It was also necessary to
develop assumptions that would enable the transformation of the Priority 2 drain lines into an
area source for RESRAD and a disk source for MicroShield

Source term concentrations and drain line characteristics information for the Priority 2 drain
lines are presented in the Drainage System Unrestricted Release Information - Supplemental
Analyses, February 11, 1997, Table I of Appendix I Supplemental information for this
hypothetical dose assessment was also derived from Texas Instruments Incorporated
Remediation of Building Interiors 4, 5, and 10 Report, Attachment 5 of Appendix 2

Pipe volumes (as calculated with actual dimensions) and average densities were combined to
determine the total mass of piping which, when crushed, was available for distribution over a
surface area of thickness of I cm (as recommended by NRC.) It should be noted that the
residual total uranium activity is distributed in a thin layer lining the pipes This thin layer is
assumed to be homogenized through the pipe mass during crushing. Based on total pipe length
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To provide an extremely conservative bounding condition for output from RESRAD and
MicroShield, the maximum pre-decontamination isotopic uranium concentrations were applied
to the mass of piping to determine isotopic uranium inventories. Based on maximum isotopic
concentrations of uranium-234 (71 pCi/g), uranium-235 (5 pCi/g), and uranium-238 (5 pCi/g),
the resulting total activities are i.6E-03 Ci, I OE-04 Ci, and 1.0E-44 Ci, respectively. A more
realistic basis of potential dose and exposure calculations using post-decontamination isotopic
uranium concentrations of uranium-234 (0.35 pCi/g), uraniui -`.• D (0.002 pCi/g), and
uranium-238 (0 002 pCi/g), resulted in total activities of 8 01-06f Ci, 5.OE-08 Ci, and
5 OE-08 Ci respectively. Both sets of source term data are analyzed using dose and exposure
rate modeling methods.

All source term assumptions and calculation are contained in Appendices 3 and 6.

4.0 EXPOSURE SCENARIO DEVELOPMENT/ENVIRONMENTAL
PATHWAY ASSESSMENT

All possible environmental transport pathways for this dose assessment were used to perform
the Priority 2 drain lines pre-and post-decontamination dose assessments. Pre-
decontamination concentrations of residual total uranium in the drain lines were used to
provide an upper bound for the exercise. Use of the concept of "bounding scenarios" provided
streamlined final output dose assessment data and conclusions that can be used to support
decision-making. When evaluating potential scenarios, it became evident that postulated doses
from the Priority 2 pipes would be significantly higher than the Priority 3 drain lines. Analysis
of potential doses from Priority 3 drain lines vA ould result in significantly lower doses and is
•herefore unnecessary because the pre-decontamination scenario for Priority 2 drain would
result in significantly higher doses.

in developing the methodology for this hypothetical dose assessment, both current- and future-
use exposure scenarios were evaluated. The current-use and future-use scenario analyses
accounted for all potential uses for the hypothetical drain line source area, given that there was
absolutely no corporate control of the TI site The analysis identifies the activity with the
highest dose potential as exhuming the entire lot of Priority 2 drain lines during a one-time
maintenance activity. Crushing and grinding of the drain lines would then be performed, with
subsequent placement of the bulk line material in an area occupying 96 m2 to a depth of I cm.
The most conservative future-use scenario likely for the member of the public would result if,
after drain line removal and grinding, a residence is built directly on top of the source These
scenarios are likely to yield highly conservative doses for several reasons:

I Source calculations use maximum total uranium concentrations (including background
concentrations) that overestimate the true concentration in bulk material (drain line)

2 Source calculations assume that the total volume of the drain lines is contaminated to

the same maximum concentration as the residual total uranium in the line
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decnt on scenaro represents the actual current condition in the Priority 2 drain
lines.

4. All RESRAD default parameters with the exception of source area and depth were
used. These default parameters were chosen by the code developers to provide
conservative results. The RESRAD default parameters are extremely conservative
given the probable current and future use of the land at the TI facility.

5. It is unlikely that any future activity would exhume all Priority 2 drain lines in a one
time maintenance activity.

6. In application of the RESRAD code, source material is assumed to be consolidated at
the surface directly under the future residence location.

5.0 DOSE ANALYSIS AND EXPOSURE RATE DETERMINATION METHODS

This hypothetical dose and exposure rate assessment included the application of two computer
modeling packages. The computer modeling packages were applied and adapted to the
conditions of the selected scenarios from a fist of assumptions developed by the NRC and TI
It is believed that any problems associeud with applicability of these codes to the proposed
hypothetical scenarios would result in a conservative error.

Dose estimates for the proposed hypothetical scenarios are performed using the modeling code
RESRAD 5.70 developed by Argonne National Laboratory. RESRAD allows optimal
flexibility in assessing transpon patiways associated with the proposed scenario.

Final RESRAD dose calculations are developed using the following process:

I. Define volume and radionuclide concentration resulting from exhuming and crushing
Priority 2 drain lines. This information can be found in Appendix 3

2. Set all pathways in RESRAD menu - external gamma, inhalation, plant ingestion, meat
ingestion, milk ingestion, aquatic foods, drinking water, soil ingestion, and radon.

3. Modify data parameters in RESRAD menu - contaminated zone parameters
(contamination area and depth), initial concentrations of principal radionuclides
(maximum concentration for pre-and post-decontamination) with all other inputs set as
the RESRAD defaults.

4. Set RESRAD graphics.

5 Generate RESRAD output.

A summary of the hypothetical exposure scenario parameters for both pre- and post-
decontamination dose assessments are included with the RESRAD code outputs presented in
Appendices 4 and 5.
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for optimal flexibility in developing versatile source geometry and shields for assessing
exposure to materials and people at a designated location.

Final MficroShield exposure calculations are developed using the following process:

1. Input the source information, which includes the geometry, dimensions, dose point
location, shield type, and shield dimensions. This information can be found in
Appendix 6.

2. Input shield information, which includes type of material and density.

3. Input source information, which includes nuclides and source activity.

4, Load buildup fctor reference material.

5. Load source energy activity and equilibrium file.

6 Identify all applicable photons from source.

7 Load integration parameters as related to the proposed geometry.

B. Provide a title for the case.

9. Run code and generate output.

All other specific inputs (steps 2-8 above) for the Priority 2 drain line exposure rate

assessments can be found in the MicoShield output in Appendices 7 and B.

6.0 DOSE AND EXPOSURE SUMMARY

6.1 Pre-decontamination RESRAD Results

The TEDE resulting from the proposed hypothetical scenario prior to decontamination of drain
lines which represents the upper bound case is estimated to be 0.71 mrem in the first year after
exposure. The inhalation pathway contributed 0.41 mrem, approximately 57%/ of the TEDE
Ingestion and direct gamma doses contributed 41%, combined. It should be noted that the
projected dose in future years following residential placement decreases at a steady rate. The
future dose then increases near the 300-year time frame due to infiltration of contaminants into
shallow ground water, which directly impact all water-dependent pathways. However, the
shallow aquifer has received contaminants from other industrial sites in the Attleboro area and
is of poor quality. In all probability, the aquifer will never be used L. future drinking water
source. Detailed code calculation and output information for the hypothetical pre-
decontamination scenario are presented in Appendix 4.

6.2 Post-decontamination RESRAD Results

The TEDE resulting from the proposed scenario after decontamination of drain lines, which
represents the current conditions at the facility, is estimated to be 0.002 mrem in the first year
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after exposure. The inhalation pathway contributed 0.0018 mremt, approximately 91% of the
TEDE. Ingestion and direct gamma doses contributed approximately 8%, combined. It should
be noted that the projected dose in future years following residential placement decreases at a
steady rate. The future dose then increases near the 300-year time frame due to infiltration of
contaminants into shallow ground water, which directly impacts all water-dependent pathways.
However, the shallow aquifer has received contaminants from other industrial sites in the
Attleboro area and is of poor quality. In all probability, this aquifer will never be used as a
future drinking water source. Detailed code calculation and output information for the
hypothetical post-decontamination scenario is presented in Appendix 5.

6,.3 Pre-decontarnination Scenario MicroShleld Results

The exposure rate from the proposed hypothetical scenario and disk source geometry at I
meter is estimated to be 0.9 iR/hr. Detailed code calculation and output information for the
pre-decontamination drain line scenario can be found in Appendix 7.

6.4 Post.decontamlnatlion Scenario MicroShield Results

The exposure rate from the proposed hypothetical scenario and disk source geometry at I
meter is estimated to be 0.0005 pR/hr. Detailed code calculation and output information for
the post-decontamination drain line scenario can be found in Appendix 8.
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after exposire. The inhalation pathway contributed 0.0018 mremn, approximately 91% of the
TEDE. Ingestion and direct gamma doses contributed approximately 81/9, combined. It should
be noted that the projected dose in future years following residential placement decreases at a
steady rate. The future dose then increases near the 300-year time frame due to infiltration of
contaminants into shallow ground water, which directly impacts all water-dependent pathways.
However, the shallow aquifer has received contaminants from other industrial sites in the
Attleboro area and is of poor quality. In all probability, this aquifer will never be used as a
future drinking water source. Detailed code calculation and output information for the
hypothetical post-decontamination scenario is presented in Appendix 5.

6.3 Pro-decontamination Scenario MicroShleld Results

The exposure rate from the proposed hypothetical scenario and disk source geometry at I
meter is estimated to be 0.9 jiR/hr. Detailed code calculation and output information for the
pre-decontamination drain line scenario can be found in Appendix 7.

6.4 Post-decontamination Scenario MicroShleld Results

The exposure rate from the proposed hypothetical scenario and disk source geometry at I
meter is estimated to be 0.0005 tR/hr. Detailed code calculation and output information for
the post-decontamination drain line scenario can be found in Appendix 8.
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APPENDIX I

Drainage System Unrestricted Release Information - Supplemental

Analyses - February !1, 1997
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APPENDIX 1

Drainage System Unrestricted Release Information - Supplemental
Analyses - Febnray I 1, 1997
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DRAINAGE SYSTEM UNRESTRICTED RELEASE INFORMATION - SUIPEMENTAL
ANALYSES - FEBRUARY I, 197

Introdactlos

In the course of decontaminaio operations to niport the requet for trmination of Special Nuclea
Materials (SNM) license 023. Texas Instruments Incorporated (TI). grouped sections of the underlying
drainage system. These groups were assigned increasing priority (Prority 1-3). based on their radioactive
material content and percentage residue blockage. Priority 2 lines were defined as containing total residue
uranium concentrations between 50.1000 pCi/& and were subject to a bydrolasi decontamiatio
technique. During inspection by the U.S. Nuclear Regulatory Commission (NRC) on Fdeuary 36. 1997,
questions were raised concerning measurements of contamination in the interior of Priority 2 drain lines
as defined in the final decommissioning report, and the use of drain line residue ample concentrations as
the bafsi of unrestricted release. The information prented in this document supports the conclusion that
drain lines have been decontaminated to applicable remediation criteria.

Summary of ReWase

Collection and analyses of representative samples of the drain line residue allow assessment of bulk
material concentrations and pipe interior surface contamination levels. Direct measurements were not an
acceptable means of determining compliance with rieediation criteria for decontaminated drain lines due
to the physical condition of the lines. The correlation of direct radiation measurements to interior pipe
surface contuannation levels is hampered by iregular surface in the drain lines, the presence of larger
blockages, varying geometries, the presence of radium and other naturally-occurring radioactive material
(NORM). and the presence of moisture and liquid resulting from active facility dischargies.

Sample cha erization data for the drainage system. Priority 2 drain line decontamination technique,
and video record of decontaminated lines, support either bulk material concentration or interior surface
contamination analyses. These analyses indicate that after decontamination of Prorit. 2 drain lines, both
bulk material (30 pCi/g total uranium) and nrface contamination (5000 dpm/1OO cm - average; 15.000
dpm/l0O cm2 - maximum) criteria were met. Use of the bydrolasing decontamination technique is
believed to have effectively lowered removable contamination levels to essentially background levels.

During typical drain line maintenance in unaffected areas of the facility, workes are not significantly
exposed to pipe interiors. Common handling involves removal and disposal of complete sections. or
breakage to reduce volume. This handling is more likely to result in exposure to a bulk material and
indicates that bulk material release chtera are moet applicable to the drainage system.

Technical Coscep

The following discussion describes the means used to calculate bulk material concentrations ýor draw
lines and to calculate surface contamination levels on pipe interiors before and after Priority 2 drain line
decontamination activities. Two parameters are used to assess bulk material concenttios and interior
surface contamination levels of drain line sections. These parameters are the thickness of residue lining
the pipes and the total uranium concentration in the residi. Both of these paramneters must be
deternined using samples f "•rigpresnt~iae sections of drain tines. SamplinS mhodooge
frequencies, and locations are discussed in the 1996 TI report "Drainae System Chon."

Budk A& faIlb ComQ! tarnt Qsr - For any give interior pipe ares (that contans x thickness of residue at y
concentration), there is a mass of drain line undelying the residue. ThiU pipe mass is calculated based on
the density fr ca iron or itreous clay ad the thickness 0(the pipe wall. which vimes based on the
interior diameterf the pipe. If the drain line is treated a a bulkcontaminated Wject (which we propose)
the total uranium concentration associated with the man o residue is effectively diluted by the mass of
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the pipe, resulting in our conet of concentration adjustment factor (CAF). The CAF may be multiplied
by the residue concentration to yield an adjusted mass concentration (AMC) of total uranium in bulk pipe
material.

Since the mass of underlying pipe per unit interior area is greater than that of the residue, significant
dilution results (as slowm in Table 5.1, Attachment 5, Pemediation of Building Interiors Buildings 4., 5
and 10). It also can be man that mven relatively small reductions in the residue mass can result in large
reduction to the CAF. Decontamination by hydrolasing actually achieved lar reductions in residue
mas.

Interior Surface Contamination Levis - Knowldg of the residue thickness an total urAnium
concentrations provides enough information to calculate the total uranium surface activity per unit area
inside the pipe. The residue thickness (cm) may be multiplied by a 100 cmr ar to determine the volume
of residue within the reference area. This volume is multiplied by the average residue density (g/cm'),
total uranuum concentration (pClig). and conversion factor from pCi to dpm (2.22) to yield a surface
contamination level in dpm/l00 cma2 that may be compared to surface release criteria.

Due to the irregular pipe surfaces, blockage, and moisture content, this method of calculation likely yields
a more accurate estimate of interior surface contamination than could be obtained by conversion from
direct-reading radiation detector measurements. As with bulk material concentrations, even small residue
mass changes resulting from decontamination will substantially reduce interior pipe surface
contamination levels.

Technical Analyses

Bulk material and interior surface contamination levels are calculated based on parameters presented in
Tubles I and 2, respectively. Both tables present maximum estimated percent blockage as a percent of
pipe inside diameter in each line prior to and following decontamination, and total uranium concentration
as analyzed in representative samples in each designated section of ine. Each table presents the estimated
drain section length prior to decontamination and the total length that was actually subject to
decontamination. In general, the decontaminated length of each section was substantially longer because
complete drain systems were subject to decontamination, rather than only those sections located in
affected areas.

A final total of 1220 Ifoflirhs were subject to decontamination. Applying an average radius of 6.25 cm
(5" line), the total interior volume of the drain lines was approximately 4.8 m3. Based on intrusive drain
system characterization and the observation that 10% of the line volume was blocked, the projected post-
decontamination discharge sediment volume was calculated to be 0.48 ms. The actual volume of sediment
recovered after decontamination was approximately 0.40 mi, which indicated an actual blockage
percentage of 8%. The nearly identical projected and actual residue volume verify 1) the accuracy of the
initial residue blockage estimates, and 2) the effectiveness of the decontamination method.

Bulk Material Concen tin - As noted in the final decommissioning repor adjusted mass
concentrations in Priority 2 bulk drain line materials ranged from 44-81 pCi/g prior to decontamination.
As noted in Table 1, the residue blockage was assumed to decrease from 10% to 0.5% as the result of
decontamination activities. This reduction is supported through observation of the video record of the
process. Appropriately, the signiicant reduction of residue mass results in decreasing CARs, which are
recalculated to range from 4E.4 to 8E-4. Multiplication of the original sample total uranium
concentration in each line section by the post-decontamination CAFs yields AMCs ranging from 0.2 to
0.4 pCi/g.

Inrteror Surface Contamineaton Leves - Table 2 presents the calculated pre- and post-decontamination
surface contamination levels. These levels are calculated based on the initial total uranium concentration
as applied to the 10% residue blockage ard 0.5% residue blockage, respectively. The average residue
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layer thickness at 10% was calculated to be 0.32 cm, while the postdeconainnation layer thicknes of
0.5% yielded a calculated thickness of 0.02 cm. Total surfrae contamination levels prior to
decontamination ranged from 53,000 - 95,000 dpm/lO0 cm2, while cdlculated post decontamination levels
ranged from 3300 - 5900 dpm/lOO cm'. with an average of 3900 dpm/100 cm2.

Summary ad Concinoas

Te AMCs for total urmnium in Priority 2 drain lines range from 0.2 - 0.4 pCitg, well below the bulk
material release criterion of 30 pCi/g total uranium. The calculated pipe interior surface contamination
levels average 3900 dpm/100 cm2, which is 20% less than the total surface contamination release criterion
of 5000 dpm/100 cm2 (average). Sampling strategies and protocol have been addressed in previous
documents addressing the drainage system characterization.
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Table 1 - TI Drain Calcuistions
Mass Bas Concentrations Before and Afte Decontarination

Exfmwftd max % Prs-Oeco AdftMW Max%/ F'a-wm• Adpi~edSection of Line Length Prior to Fmal Decon. Total U Conc. Blockage MOF Pro- Man Conc. (pCVg) Blockage MOF Post- Mass Conc. (pCVg) d

From Fi•e 5.4 T Decon (ft) Legth (Ift) (aL...) f t-Decon ..zr ofM! ..... ape D FV*

1 VC 160 280 892 10 0.08 71 0.5 4.00E-04 0.4

2 VC 25 30 553 10 0.08 44 0.5 4.OOE-04 0.2

3 Ci 150 300 501 10 0.09 45 0.5 4.50E-04 0.2
VC 150 310 501 10 0.09 45 0.5 4.50E-04 0.2

4 CI 150 300 507 10 0.16 81 0.5 8.00E-04 0.4

2/20/97
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Table 2 - TI Drain Cakulctkos
Conieions to Surface Activity

-"Pre-Decon Total Po-Oecon

Section of Line EstimatedLength FinalDecon. TotalUConc. Max% Activity per 100 cm2 % Blockae Activitylper00=C2
From ,re 5.4 Typ Prior to Down (ft) Length (ft) (•g) B(dpn) Podt Decon (dp)

1 VC 160 280 892 10 95052 0.5 5941

2 VC 25 30 553 10 58928 0.5 3683

3 Cl 150 300 501 10 53387 0.5 3337
VC 150 310 501 10 53387 0.5 3337

4 CI 150 300 507 10 64026 0.5 3377

Average 62956 3935

Ia~npt lq Facors

Pipe Redus 625 cnm (5' dia)
Calculated Layer 0.32 cm
Thickness Pre.
Calculated Layer 0.02 cm
Thickness Post.
Residue Densiy 1.5 g/cm3

2/20197
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APPENDIX 2

Remediation of Buildings Interiors
Buildings 4,5, and 10

Attachment 5, Building 4 and 10 Drainage System Data
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ATTACHMENT 5
BUILDINGS 4 AND 10 DRAINAGE SYSTEM DATA

This attachment describes sections of the subsurface drainage system that were removed or

decontaminated in situ during remedlation activities in Buildings 4 and 10. Figures 5.1 and 5.2 illustrate

the subsurface drainage system through affected areas of Buildings 4 and 10, respectively, prior to full-

scale decontamination program implementation. No access or arterial lines were identified below the

affected areas of Building 5. Where drain lines containing small quantities of uranium-contaminated

residue were left in place, an estimate of the residual ,iactive material inventory is presented. Where

applied, in.situ decontamination techniques resulted i, dduction of in-line contamination levels. Due to

the high moisture content associated with active lines and to the irregular inner pipe surfaces resulting

from residue accumulation, surface contamination levels are not quantified. However, a significant

amount of both surface and loose contamination was removed using a two-step process.

DraiaM System Deecription

Buildings 4 and 10 drainage systems consist of 4-inch vitreous clay (VC) and 4-, 5-, and 6-inch cast iron

(CI) lines referred to as arterial lines. These lines are located 2 to 3 feet (ft) below facility grade. The

arterial lines, which typically run from north to south or south to north, usually flow into east-west lines of 6

to 12 inches in diameter (referred to as main lines). Floor penetrations or "cleanoutr points (referred to as

feeder lines) are typically 4 inches in diameter and may be encountered at various locations above the

subsurface drainage system. Main lines are routed to a lift station, followed by discharge to a stream

channel running from the facility.

Conversations with Texas Instruments Incorporated personnel indicated that VC lines accepted flow from

floor drains, while the Cl lines accepted flow from the roof drains. These personnel also indicated that

there have been historical instances of "cross-routing" betwoen these systems. The terms drain and line

are used interchangeably.

Chatacter/atlon and Prlor/tlzatlon

Pnor to the full-scale remediation project, a comprehensive characterization of the subsurface drainage system

was performed. Characterization results were used to designate three levels of drain line decontamination

piorhimzalbon with respect to the volume and concentration of radioactive material. ,?,o"t 1 lines exhibited

residue blockage greater than or equal to 10 percent and/or total uranium concentrations in excess of

1,000 picocuries per gram (pCi/g), and were identified for ,.omplete removal and disposal as radioactive waste.

Teras im•tnts Inhooorwoad SNM-23l1okst 70-33 AttaChnw S
Alln8 4, S, 10 Ocktob 1996 Page

Wk4.01Y$%VVMPW8WOPO~l"iTN~IATS IWOXN



-Y 'V -

* 'V - 'V

AREA 14

a'

\N /

I a
Is
I a
I,
II

.x
~.l.

S I.

A¶

- -- -- -- - - a
84

AREA 13a
'0

- I

. P0,4

N

BUILDING 4

AFFECTED AREAS 0l
CLAY LINE ..
CAST IRON LINE

i

4

i

¢ I

Figure 6.1. Building 4 Drainage System
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Figure 5.2. Building 10 Drainage System
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Priority 2 lines exhibited residue blockage of less than 10 percent and/or total uranium concentrations of

500 to 1,000 pCi/g, and were subject to in-situ decontamination using hydrolasing techniques. If a drain

line contained less than 5 percent blockage and/or a total uranium concentration in residue of less than

500 pCi/g, the line was designated as Priority 3 or no action.

Priorlty 1 Drain Line Removal

Priority 1 drain line removal was executed solely in Building 10, and resulted in the complete removal and

disposal of approximately 520 linear feet (if) of 4-inch VC drainage, 400 If of CI drainage, and 360 If of

near-surface polyvinyl chloride (PVC) line. Drain line sections that were completely removed are

illustrated on Figure 5.3. All cleanout or feed lines were removed along with these sections of drain lines.

Approximately 90 If (70 If during the pilot decontamination project) of near-surface recirculation piping was

removed In conjunction with concrete slab decontamination. This recirculation piping had been left in

place after !arge pieces of processing equipment were removed due to manufacturing requirement

changes.

Priority 2 Drain Line Decontamination

Figure 5.4 presents sections of the Building 10 drainage system that, as Priority 2 lines, were subject to in-

situ decontamination. The total Priority 2 drain line length was approximately 20 0f of 4-inch VC and 600 If
of 4-5-inch Cl. Figure 5.4 designates sections of line that are represented by a discrete residue sample

analyzed for total and isotopic uranium. These sections are the basis of analysis presented in Table 5.1.

Table 5.1 applies a mass dilution factor (MDF)' to isotopic uranium concentrations representing the

section of line. From this, the isotopic activity concentration per unit length of pipe is calculated, given the

percentage of residue accumulation. As the residue accumulation decreases to an infinitesimal layer

having no volume, the MDF and adjusted mass concentrations approach zero.

Table 5.1. Priority 2 Drain Bulk Contamination Levels Prior to Decontamination

11111111111 of Lim 0110111 LamO U-imm OesWNrAVg 000011686110,, 1, . • MIW J II

I_ VC 160 U-234 795 0.06 64
U-235 36 0.06 3
U-238 61 0.06 5

2 vc 25 U-234 467 0.06 37
U-235 21 0.08 2

U-238 65 0.06 5
3 cWc 160 (*a) U-234 437 0.00 39

U-235 21 0.09 2
U-23B 43 0.09 4

4 CI 150 U-234 444 0.16 71
U-235 30 0.16 5

I I U-236 33 016 5

'The MDF is basd upOn the density and woujm of residue and the thicknes and densy of Cl and VC line matrices.

Texas Insarnents Incorported SNM.21'Docke 70-33 Attachment 5
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Figure 6.3. Priority I Drain Lines Subject to Total Removal
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Although, on an adjusted mass basis, the total uranium concentrations were only slightty above the bulk

release criterion of 30 pCVg (ranging from 44 to 81 pCi/g), a two-step decontamination process was

Implemented. The initial step included removal of loose bulk material from the line using a specially

designed vacuum. Once the loose material and water were removed from the line, a hydrolaser was used

to remove fixed-surface contamination. The contaminated material was removed from the line and

sampled at the lift station. Finally, a video camera was sent through the decontaminated pipes to

document the absence of potentially contaminated debris. Table 5.2 presents the analytical results of the

debris removed from the pipes. The video tapes will be made available for review upon request.

Table 5.2. Bulk Material Removed from Priority 2 Drain Unes

I & 3 VC 310 Sediment U-234 3345.00
U-235 235.10
U-238 151.50

3& 4 Cl 300 Sediment U-234 342.80
U-235 12.74
U-238 22.56

1&3 VC 310 Sediment, U-234 1522.00
debris U.235 39.26

U-238 19.81

3&4 C" 300 Sediment. U-234 1764.00
debris, scale, U-235 75.66
rust U-238 24.62

Analytical data from sediment and debris samples confirm that the decontamination techniques were effective in

removing contamination as identified during drainline characterization.

Reldual Inventory Assewnent

Priority I lines that were completely removed and Priority 2 lines that were decontaminated are assumed

not to contribute residual act"vity to the drainage system inventory. Priority 3 lines contribute a minor

isotopic activity and are highlighted in Figure 5.5. Table 5.3 presents the isotopic uranium inventory in

each designated pipe section, based on the mass and volume of residue.

It should be noted that applicatbi of the MDF (typicaily 0.08 to 0.2) results in bulk contamination levels less than

30 pClg total uranium. Based upon the residual activity estimate for each Priority 3 line described in Table 5.3,

the total residual inventories are urargum-234: 0.03 millicunes (mCi); uranium-235: 0.002 mCi; and uranium-238:

0.008 mCi.
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Figure 5.5. Prior;;y 3 (No Action) Drain Lines
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*Nmen ~~~~~ ~ ~ r Twstm awas -on WwL4 w w caum cn um cw
-ft POOLb 401 tam4 INA ofto 111V 4=m0. im" vows $wes____ ri m) I fSIum~mi *ra) Ic *• I

vc 4 ISO 1016 4572 3706 0.1 37067 54 3.2E04 127.5 7.GE.03 2368 IE.03
0 4 so 10.16 1629 1486 0.1 14827 0.64 2.OE-05 16.5 4.,-04 34.9 68,3E4

5 20 12.7 606.6 if22 0.1 7722 0o64 ,.OE-S 16.5 2.3E,4 34.9 43E-04

6 40 15.24 1219 222401 0.1 22240 0.84 3,0E-05 18.5 6.6E-04 34.9 1.2E-03

a 30 20.32 914.4 296534 0.1 29653 0.64 4.OE-06 18.5 8.68E-04 34.9 1.7E-03

2 CI 4 20 10.16 60,6 49422 0.06 2471 16.5 6.SE-OS 400.8 1.6E-03 19.8 7.8E-05

CI 5 60 12.7 1829 231667 0.05 11583 16.5 3.1E-04 400.8 7.4E-03 19.6 3.7E-04

Cl 6 10 15.24 304.8 55800 0.05 2780 16.5 7.3E-05 400.6 1.8E-03 19.8 8.lE-05

SVC(ASSUME) 4 90 10.16 2743 222401 0.05 11120 1&5 2.9E-04 400.8 7.1E-03 19.6 3.5E-04

Undubid CI 4 90 10.16 2743 222401 0.05 11120 0.8 14E-05 10.5 1.9E-04 2.6 SO.E-05

VC (ASSUME) 4 90 10.16 2743 222401 0.06 11120 08 1.4E-05 10.5 1.9E-04 2.6 S0E-05

3 VC 4 70 10.16 2134 172976 0.075 12973 13 2.7E-04 2 4.2E-05 13 2•,-04

CI 4 70 10.16 2134 172978 0.075 12973 1.8 3.7E-05 2 4.2E-05 1.8 3.7E-06

4 VC 4 100 10.16 3048 247112 0.075 18533 13 3.9E-04 2 5.9E-0M 13 3,9E-04

CI 4 100 10.16 3048 247112 0.075 18533 1.8 5.3E-06 2 5.9E-05 1.6 5.3E-05

5 VC 4 100 10.16 3048 247112 0.05 12356 1.4 2.8E-05 41 8.1E-04 6.6 1.3E-04
Cl 5 35 12.7 1067 135129 0.05 6757 2.6 2.8E-05 13 1.4E-04 2.9 3.1E-05

Ci 6 65 15.24 1961 261401 0.05 18070 2.6 7.5E-05 13 3.8E-04 2.9 8.48-05

TOTAL 2.1E-03 3.0E-02 7.5-03



APPENDIX 3

Assumptions Utilized to Develop Source Term for Running Computer Codes
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APPENDIX 4

RESRAD Output for the Pre-Decontamination Priority 2 Drain Lines
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W3WD. Version 5.70 T4 Limit - 0.5 year 03/08/97 13:34 Page 2
mry : TI Priority 2 ftpe Dose (Pre-decontamination)
A : C: \RZSVZU\TIPfIl.RAD

Dose Conversion Factor (and Related) Parameter Summary
File: DOSFAC.BIN

Current
Value

Parameter
NameParameter Default

L
L
L
L
L
L
L

L
L
L
L
L
L
L
L
L

14
14
14
14
14
14
34
34
34
34
34
34
34
34
34
34
34
34
34
34
34
34
34
34
34
34
34
34
34

Dose conversion factors
Ac-227+D
Pa-231
Pb-210+D
Ra-226+D
Th-230
U-234
U-235÷D
U-238+D

for inhalation, mrem/pCi:

Dose conversion factors for ingestion. arem/pCi:
Ac-227÷D
Pa-231
?b-210+D
Ra-226÷D
Th-230
U-234
U-2354D
U-238÷D

Food transfer factors:
Ac-227+D , plant/soil concentration ratio, dimensionless
Ac-227÷D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d)
Ac-227+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d)

6.7208400
1.2803+00
2.3203-02
8.6003-03
3.2603-01
1.3203-01
1.2303-01
1.1803-01

1.4803-02
1.0603-02
7.2703-03
1.3302-03
5.4803-04
2.8303-04
2.6703-04
2.6903-04

2.5003-03
2.000-05
2.0003-05

1.0003-02
5.0003-03
5.000-06

1.0003-02
8.0003-04
3.0008-04

4.0003-02
1.0003-03
1.0003-03

1.0003-03
1.000E-04
5.0003-06

2.5008-03
3.4003-04
6.0003-04

2.5003-03
3.4008-04
6.0008-04

6.7203+00
1.2801+00
2.3203-02
8.6003-03
3.2603-01
1.3203-01
1.2303-01
1.180O-01

1.4803-02
1.0603-02
7.2702-03
1.3303-03
5.4803-04
2.8303-04
2.6703-04
2.6903-04

2.5008-03
2.0003-OS
2.0003-05

1.0003-02
5.0003-03
5.0003-06

1.0003-02
8.0003-04
3. 000Z-04

4.0003-02
1.0003-03
1.0003-03

1.0003-03
1. 000-04
5.0003-06

2.5003-03
3.4003-04
6.0003-04

2.5003-03
3.4003-04
6.0003-04

DCF2( 1)
OCt.2 2)
DCt2 3)
OCF2 4)
OCtF2 5)
DCF21 6)
DCF2 7)

Cor2 8)

DCF3( 1)
DCF3 2)
DCF3 43)
DCt3 4)
DCt3 (5)
DCF3 (6)
DCF34 7)
DCT3 8)

RTF( 1,1)
RTI( 1,2)
RrF( 1,3)

RT.( 2,1)
RTF( 2,2)
RFT( 2,3)

RTF( 3,1)
RTF( 3,2)
RTF( 3,3)

RF( 4,1)
RTF( 4,2)
RTF( 4,3)

RIF" 5,1)
RTF( 5,2)
RTr ( 5,3)

RTr( 6,1)
RTt( 6,2)
RI'F4 6.3)

RTF( 7,1)
RT (7,2)
RT (7,3)

Pa-231
Pa-231
Pa-231

Pb-2104D
Pb-210+D
tb-210+D

Ra-226÷D
Ra-226+D
Ra-226+D

Th-230
Th-230
Th-230

U-234
U-234
U-234

U-235÷D
U-235+D
U-235+D

. plant/soil concentration ratio, dimensionless
, beef/livestock-intake ratio, (pci/kg)/ pCi/d)
, w 11 /livestock-intake ratio, (pci/L)/(pCi/d)

, plant/soil concentration ratio, dimensionless
beef/livestock-intake ratio. (pCi/kg)/(pCi/d)

* milk/livestock-intake ratio, (pCi/L) /(pCi/d)

plant/soil concentration ratio, dimensionless
beef/livestock-intake ratio, (pCi/kg)/(pCi/d)

, milk/livestock-intake ratio, (pCi/L)/(pCi/d)

plant/soil concentration ratio, dimensionless
beef/livestock-intake ratio, (pCi/kg)/(pCi/d)

, milk/livestock-intake ratio, (pCi/L)/(pCi/d)

, plant/soil concentration ratio, dimensionless
beef/livestock-intake ratio, (pci/kg)/(pCi/d)

, milk/livestock-intake ratio, (pCi/L)/(pCi/d)

plant/soil concentration ratio, dimensionless
beef/livestock-intake ratio, (pci/kg)/(pci/d)
milk/livestock-intake ratio, (pCi/L)/(pCi/d)
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Dose Convezsion Factor (and Related) Parameter
File: DOSFAC.B!N

Summary (continued)

Current
Value Default

?armter
NamParameter

.4

.4
4

U-239+D , plant/soil concentration ratio, dimensionless
U-2383D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d)
V-23+0D , milk/livestock-intake ratio, (pCi/L)/(pCi/d)

sioacceiulation factors, fresh water, L/kq:
Ac-227+D , fish
Ac-227+D , crustacea and mollusks

Pa-231 , fish
Pa-231 , crustacea and mollusks

Pb-210÷D , fish
Fb-210+D , crustacea and mollusks

Ra-226+D , fish
Ra-226+D , crustacea and mollusks

Th-230 , fish
Th-230 , crustacea and mollusks

U-234 , fish
U-234 , crustacea and mollusks

U-23S+D , fish
U-235+D , crustacea and mollusks

U-238+D , fish
U-238+D , crustacea and mollusks

2.5003-03
3.4003-04
6.0003-04

1.5003+01
1.0003+03

1.0003+01
1.1003+02

3.0003+02
1.0003+02

S.0003+01
2.500.+02

1.0003+02
5.0003+02

1.0001+01
6.0003+01

1.0003+01
6.0003+01

1.0003+01
6.000R+01

2.5008-03
3.4003-04
6.0003-04

1.5003+01
1.0003+03

1.0002+01
1.1003+02

3.0009+02
1.0003+02

5.0003+01
2.5003+02

1.0003+02
5.0003+02

1.0003+01
6.0003+01

1.0003+01
6.0003+01

1.0003+01
6.0003+01

RM 8C1)
RTF( 8,2)
RT ( 3, 3)

alone~
aloneC

BIOFAC

BIOFAC

BIOFAC
aloneC

BIOFPAC

1.1)1,2)

2,1)
2,2)

3,1)
3,2)

4.1)
4,2)

5,1)
5,2)

6,1)
6,2)

7,1)
7,2)

8,1)
8,2)

- a i i
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Site-Specific Parameter Syumary

Parameter
User
Input

Used by RESRAD
(If different from user input)

Parameter
NamDefault

& I & I

Area of contaminated zone (m**2)
Thickness of contaminated zone (m)
Length parallel to aquifer flow (m)
Basic radiation dos* limit (mrem/yr)
Time since placement of material (yr)
Times for calculations (yr)
Times for calculations (yr)
Times for calculations (yZ)
Times for calculetions (yr)
Times for calculations (yr)
Times for calculations (yr)
Times for calculations (yr)
Times for calculations (yr)
Times for calculations (yr)

Initial principal radionuclide
Initial principal radionuclide
Initial principal radionuclide
Concentration in groundwater
Concentration in groundwater
Concentration in groundwater

(pCi/g)
(pCi/g)
(pCi/g)
(pCi/L)
(pCilL)
(PCi/1L)

U-234
U-235
U-238
U-234
U-235
U-238

Cover depth (m)
Density of cover material (g/cm**3)
Cover depth erosion rate (m/yr)
Density of contaminated zone (g/cm**3)
Contaminated zone erosion rate (m/yr)
Contaminated zone total porosity
Contaminated zone effective porosity
Contaminated zone hydraulic conductivity (m/yr)
Contaminated zone b parameter
Humidity in air (g/cm**3)
Evapotranspiration coefficient
Precipitation (m/yr)
Irrigation (m/yr)
Irrigation mode
Runoff coefficient
Watershed area for nearby stream or pond (m**2)
Accuracy for water/soil computations

Density of saturated zone (q/cm**3)
Saturated zone total porosity
Saturated zone effective porosity
Saturated zone hydraulic conductivity (m/yr)
Saturated zone hydraulic gradient
Saturated zone b parameter
Water table drop rate (m/yr)
Well pump intake depth (m below water table)
Model: Nondispersion (ND) or Mass-Balance (MB)
Well pumping rate (m**3/yr)

9.6001+01
1.0001-02
1.O000+02
1.000E+01
0.O00E+00
1.000E+00
3. 000E+00
1.000E+01
3.0001+01
1.000+E02
3. 000E+02
1.000E+03
not used
not used

7.100E+01
5.000E+00
5.0001+00
not used
not used
not used

0. 000+00
not used
not used
1.500E+00
1.0001-03
4.000E-01
2.000E-01
1.000Z+01
5.300E+00
not used
5.000Z-01
1.000E+00
2.000Z-01
overhead
2.000E-01
1.000E+06
1.000E-03

1.500E+00
4.000E-01
2.000E-01
1.000E+02
2.000E-02
5.300E+00
1.0001-03
1.0001+01
ND
2.5001+02

1. 000E+04
2.000Z+00
1.O00E+02
3.00O1+01
0.O001+00
1.000E+00
3.O00E+00
1.000E+01
3.000+01
1.000E+02
3.0001+02
1.000E+03
0. 000+E00
0.O00E+00

0. O00E+00
0. O000+00
0.003Z+00
0.O00E+00
0. O000+00
0. 000E+00

0.O000+00
1.500E+00
1.000E-03
1. 500E+00
1.0001-03
4 .0001-01
2.000E-01
1.000E+01
5.3001+00
8.000E+00
5.000E-01
1. 000E+00
2.000E-01
overhead
2.000E-01
1.0001+06
1.000E-03

1.500E+00
4.0001-01
2.000E-01
1.OeOE+02
2.000E-02
5.300E+00
1.0001-03
1.000E+01
RD
2.5001+02

ARIA
THICKO
LCZPAQ
BRDL
TI
T( 2)
T( 3)
T( 4)
T 5)
T( 6)
T( 7)
T 8)
T( 9)
T(10)

Sl( 6)
S1( 7)
Sl( 8)
W1(6)

Wl( 8)

COVERO
DZNSCV
vCV
DENSC3Z
VCZ
TPCZ
IPCZ
HCCZ
BCZ
HUMID
ZVAPTR
PRECIP
RI
IDITCH
RUNOFF

DINSAQ
TPSZ
ZPS2
HCS3

BSZ
VWT

MODEL
UW
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Site-Specific Parameter Sumary (continued)

User
Input

Used by RESRAD
(If different from user input)

Paizaretor
NameParameter Default

4 I

Number
Unsat.
Unsat.
Unsat.
Unsat.
Unsat.
Unsat.

of unsaturated zone strata
zone 1, thickness (W)
zone 1, soil density (q/cm**3)
zone 1, total porosity
zone 1, effective porosity
zone 1, soil-specific b parameter
zone 1, hydraulic conductivity (m/yr)

Distribution coefficients for U-234
Contaminated zone (cm**3/g)
Unsaturated zone I (cm**3/g)
Saturated zone (cm**3/g)
Lench rate (/yr)
Solubility constant

Distribution coefficients for U-235
Contaminated zone (cm**3/g)
Unsaturated zone 1 (cm**3/g)
Saturated zone (cm**3/g)
Leach rate (/yr)
Solubility constant

Distribution coefficients for U-238
Contaminated zone (cm**3/9)
Unsaturated zone I (cm**3/q)
Saturated zone (cm**3/g)
Leach rate (/yr)
Solubility constant

Distribution coefficients for dauqhter Ac-227
Contaminated zone (cm**3/g)
Unsaturated zone 1 (cm**3/g)
Saturated zone (cm**3/g)
Leach rate (/yr)
Solubility constant

Distribution coefficients for daughter Pa-231
Contaminated zone (cm**3/g)
Unsaturated zone 1 (cm**3/g)
Saturated zone (cm**3/g)
Leach rate (/yr)
Solubility constant

Distribution coefficients for daughter Pb-210
Contaminated zone (cm**3/g)
Unsaturated zone 1 (cm**3/g)
Saturated zone (cm**3/g)
Leach rate (/yr)
Solubility constant

1
4.000E+00
1.500E+00
4.0001-01
2.000E-01
5.3001+00
1.000E+01

5.000E+01
5.000E+01
5. 000E+01
0.000E+00
O.O000E+00

5.000E+01
5.000E+01
5.000E+01
0.000E+00
0.O00E+00

5. 0001+01
5. 000E+01
5.000E+01
0. 000E+00
0.O00E+00

2. 000Z+01
2.0003+01
2. 000+E01
0. 000E+00
0. 0001+00

5.000E+01
5.000E+01
5.000E+01
0.0001+00
O.O00E+00

1.0001+02
1.O00E+02
1.000+02
0.000E+00
0.000E+00

1
4.000+00
1.500E+00
4.0001-01
2.000E-01
5.300E+00
1.000E+01

5.0001+01
5. 000E+01
5. 000E+01
0.0001+00
0. 000E+00

5.000E+01
5.000E+01
5.000E+01
0. O00E+00
0.000E+00

5.000E+01
5.000.+01
5.0001+01
0.000E+00
0. O000+00

2.000E+01
2.0001+01
2.000E+01
0. 0001+00
0. O00E+00

5.0001+01
5.000E+01
5.000E+01
0. 000E+00
0. O00E+00

1. 000E+02
1.000E+02
1.000E+02
0.0001+00
0.000E+00

NS
H (1)
DZNSUZ (1)
TPUZ (1)
SPUS (1)
BUs (1)
HCUZ (1)

6.638E-01
not used

6.638E-01
not used

6. 638E-01
not used

1.649E+00
not used

6.638E-01
not used

3.3261-01
not used

DCNUCC
DCNUCU(
DCNUCS (
ALRACHI
SOLURK I

DCNUCC(
DCHUCU(
DCNUCS(
AIRACH
3OLUBK(

DCNUCC(
DCNUCU(
DCNUCS(
ALICH
SOLUEK

DCNUCC(
DCNrJCU(
DCNUCS(
ALIACH(
SOLUBK(

DCNUCC(
DCNUCU(
DCNUCS(
ALIACH(
SOLURK(

DCNUCC(
DCNUCU(
DCNUCS(
ALRACH(
SOLUIK(

6)
6,1)
6)
6)
6)

7)
7,l)
7)
7)
7)

8)
8,1)
2)
8)
8)

1)
1,1)
1)
1)
1)

2)
2,1)
2)
2)
2)

3)
3,1)
3)
3)
3)
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Site-Specific Parameter Summary (continued)

User
Input

Used by RISRAD
(If different from user input)

Parameter
NamParameter Default

-* 4 4 4 I

Distribution coefficients for daughter Ra-226
Contaminated zone (cm**3/g)
Unsaturated zone 1 (cm**3/g)
Saturated zone (cM**3/g)
Leach rate (/yr)
Solubility constant

Distribution coefficients for daughter Th-230
Contaminated zone (cm**3/g)
Unsaturated zone 1 (cm**3/g)
Saturated zone (cm**3/g)
Leach rate (/yr)
Solubility constant

Inhalation rate (m**3/yr)
Mass loading for inhalation (g/m**3)
Dilution length for airborne dust, inhalation (m)
Exposure duration
Shielding factor, inhalation
Shielding factor, external qama
Fraction of time spent indoors
Fraction of time spent outdoors (on site)
Shape factor flag, external gamma
Radii of shape factor array (used if FS - -1):

Outer annular radius (W), ring 1:
Outer annular radius (m), ring 2:
Outer annular radius (m), ring 3:
Outer annular radius (m), ring 4:
Outer annular radius (m), ring 5:
Outer annular radius (m), ring 6:
Outer annular radius (m), ring 7:
Outer annular radius (m), ring 8:
Outer annular radius (m), ring 9:
Outer annular radius (m), ring 10:
Outer annular radius (m), ring 11:
Outer annular radius (m), ring 12:

7.000E+01
7.0003+01
7.000=+01
0.000Z+00
0.00O3+00

6.000E+04
6.00OE+04
6.000+E04
0.0003+00
0.000E+00

8.400E+03
2.000-04
3.000E+00
3.000E+01
4.000E-01
7.0003-01
5.0003-01
2.500Z-01
1.000+E00

7.000E+01
7.0003+01
7.0003+01
0.O00E+00
0. O003+00

6.0003+04
6.0003+04
6. 000E+04
0. O000+00
0.000+00

8. 400E+03
2.000E-04
3. 000E+00
3.0003+01
4.000X-01
7.00O0-01
5.000E-01
2.500E-01
1.000E+00

5.000E+01
7.071E+01
0.O00E+00
0. 000+E00
0.O00E+00
0. O00O+00
0.O00E+00
0. O00E+00
0.0003+00
0.000E+00
0.O00E+00
0. 000E+00

4.7473-01
not used

5.5563-04
not used

1 shows circular AREA.

oCNUCC(
DCNUCU I
DCNUCS(
ALEACH(
SOLUBEK

DCNUCC(
DCNUCU(
DCNUCS(
ALEACK (
SOLUBM

rNHPALR
IO~r1H
LM
ED
SHF3
5H17
FIND
FOTD
FS

4)
4,1)
4)
4)
4)

5).
5,1)
5)
5)
5)

not
not
not
not
not
not
not
not
not
not
not
not

used
used
used
used
used
used
used
used
used
used
used
used

RADSHAPE( 1)
RAD SHAPE( 2)
RAD-SHAPE (3)
RAD-_SHAPE ( 4)
RAb--SMN (5)PAD-_SHAPC 56)
AD SNAPE( 6)
PADSHAPEC 7)
PAD SHAkPEC 8)
PRAD_SHAPE (9)
AD _SHAPE (10)

PAD_SHAP3( 1)
RAD_SHAP3 (12)
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Site-Specific Parameter Summary (continued)

User
Input

Used by RESRAD
(If different from user input)

Parameter
NameParameter Default

-I I I I 4
Fractions

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

of annular areas within AREA:

Fruits, vegetables and grain consumption (kg/yr)
Leafy vegetable consumption (kg/yr)
Milk consumption (L/yr)
Meat and poultry consumption (kq/yr)
Fish consumption (kg/yz)
Other seafood consumption (kg/yr)
Soil ingestion rate (g/yr)
Drinking water intake (L/yr)
Contamination fraction of drinking water
Contamination fraction of household water
Contamination fraction of livestock water
Contamination fraction of irrigation water
Contamination fraction of aquatic food
Contamination fraction of plant food
Contamination fraction of meat
Contamination fraction of milk

Livestock fodder intake for meat (kg/day)
Livestock fodder intake for milk (kg/day)
Livestock water intake for meat (L/day)
Livestock water intake for milk CL/day)
Livestock soil intake (kg/day)
Mass loading for foliar deposition (g/m**3)
Depth of soil mixing layer (i)
Depth of roots (m)
Drinking water fraction from ground water
Household water fraction from ground water
Livestock water fraction from ground water
Irrigation fraction from ground water

C-12 concentration in water (g/cm**3)
C-12 concentration in contaminated soil (g/g)
Fraction of vegetation carbon from soil
Fraction of vegetation carbon from air
C-14 evasion layer thickness in soil (m)
C-14 evasion flux rate from soil (1/sec)

not used
not used
not used
not used
not used
not used
not used
not used
not used
not used
not used
not used

1.600E+02
1.400E+01
9.200+01
6.300E+01
5.400E+00
9.000Z-01
3.650E+01
5.100E+02
1.0001+00
1.000+E00
1.000+E00
1.000+E00
5.000Z-01

-1
-1
-1

6.800E+01
5.500E+01
5.000+E01
1.600E+02
5.000E-01
1.000E-04
1.500E-01
9.0001-01
1.000E+00
1.000E+00
1.000E+00
1.000E+00

not used
not used
not used
not used
not used
not used

1. 000Z+00
2.732Z-01
0.0001+00
0. O00O+00
0.0001+00
0.0001+00
0. 000+E00
0.0001+00
0.0005+00
0.O00E+00
0.000Z+00
0.O001+00

1. 600E+02
1.400E+01
9.200E+01
6.300E+01
5.400E+00
9.0001-01
3.650E+01
5.1001+02
1.000÷+00
1.00O1+00
1.000E+00
1.000E+00
5.0001-01

-1
-1
-1

6.8001+01
5.500E+01
5. 000E+01
1. 600E+02
5.0001-01
1.000E-04
1.5001-01
9.000E-01
1. 000E+00
1. 000E+00
1.0001+00
1.000E+00

2.0001-05
3.000E-02
2.000E-02
9.800E-01
3.000E-01
7.OOOE-07

0. 4801-01
0. 480E-02
0.4801-02

FRACA (1)
FRACA 2)
FRACA 3)
FRACA 4)
FRACA 5)
FRACA 6)
tRACA 7)
FRACA 8)
FRACA 9)
FRACA (10)
FRACA (11)
FRACA (12)

DIET(l)
DIET (2)
DIET (3)
DIET (4)
DIET (5)
DIET (6)
SOIL
DWI
FDV

FLW
FIRW
FR9
FPLANT
FMIAT
FMILK

LFI5
LFI6
LWI 5LWI6
LSI
MLFD
DM
DROOTFGWDW
FlV

FGWLW
FGWIR

C12WTR
C12CZ
CSOIL
CAIR
DMC
EVSN
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Site-Specific Parameter Suznary (continued)

Parameter
User
Input

Used by RESRAD
(If different from user input)

Parameter
NameDefault

4. I 9

C-12 evasion flux rate from soil (1/sec)
Fraction of grain in beef cattle feed
Fraction of grain in milk cow feed

Storage times of contaminated foodstuffs (days):
Fruits, non-leafy vegetables, and grain
Leafy vegetables
Milk
Meat and poultry
Fish
Crustacea and mollusks
Well water
Surface water
Livestock fodder

Thickness of building foundation im)
Bulk density of building foundation (g/cm**3)
Tetal porosity of the cover material
Total porosity of the building foundation
Volumetric water content of the cover matarial
Volumetric water content of the foundation
Diffusion coefficient for radon gas (m/sec):

in cover material
in foundation material
in contaminated zone soil

Radon vertical dimension of mixing (mW
Average annual wind speed (m/sec)
A-verage building air exchange rate (1/hr)
Height of the building (room) (m)
Building interior area factor
Building depth below ground surface (W)
Emanating power of Rn-222 gas
Emanating power of Rn-220 gas

not used
not used
not used

1.4003+01
1.000E+00
1.000E+00
2.000E÷01
7.000Z+00
7.000E+00
1.000+E00
1.000E+00
4.500E+01

1.500E-01
2.400E+00
not used
1.000K-01
not used
3.000E-02

not used
3.000E-07
2.000E-06
2.000E+00
2.000E+00
5.000E-01
2.500Z+00
O.000E+00

-1.000+E00
2.500E-01
not used

1.0003-10
8.000E-01
2.00O0-01

1.4003+01
1.000E+00
1.o000+00
2.000Z+01
7.000E+00
7.000E+00
1.000E+00
1.0003+00
4.500E+01

1.500E-01
2.400E+00
4.000E-01
1.0003-01
5.000-02
3.000E-02

2.000E-06
3.000-07
2.0003-06
2.000E+00
2.000E+00
5.000E-01
2.5003+00
0.000E+00

-1.000E+00
2.500-01
1.5003-01

RLVSN
AVFG4
AVIG5

STOR T(1)
STOR-T (2)
STOR-T (3)
STOR-T (4)
STOR-T (5)
STOR-T (6)
STOR--T (7)
STORT (e)
STOR-T (9)

FLOOR
DENSFL
TPCV
TPFL
PH2OCV
PH2OFL

DIFCV
DIFYL
DIFCZ
HMIX
WIND
REXG
HM4
FAX
DMFL
EMANA (1)
EMMA (2)

code computed (time
code computed (time

dependent)
dependent)

- i a i i a

Sunmary of Pathway Selections

Pathway User Selection

I -- external gaMMa active
2 -- inhalation (w/o radon) active
3 -- plant ingestion active
4 -- meat ingestion active
5 -- milk ingestion active
6 -- aquatic foods active
7 -- drinking water active
8 -- soil ingestion active
9 -- radon active
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Contaminated Zone Dimensions

Area: 96.00 square meters
Phickness: 0.01 meters
rer Depth: 0.00 meters

Basic
Total Mixture Sum M(t)

t (years): 0.0003+00 1.000E+00
TDOSZ(t): 7.122Z-01 3.304Z-01

N(t): 7.122Z-02 3.3043-02

ctimm TDOSZ(t): 7.1223-01 mrem/yr

Initial Soil

U-234
U-235
U-238

Concentrations, pCi/g

7.1003+01
5.0003+00
5.003E+00

Total Dose TDOSE(t), mire/yr
Radiation Dose Limit - 10 arem/yr

Fraction of Basic Dose Limit Received at Time (t)

3.0003+00 1.0003+01 3.000E+01 1.000E+02 3.0001+02
6.845E-02 0.0003+00 O.00E+00 0.0003+00 7.647E-04
6.8453-03 0.0003+00 0.000E+00 0.0002+00 7.647E-05

at t - 0.000E+00 years

1.0003+03
3.7073-02
3.707E-03
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Total Dose Contributions TDOSZ(ip,t) for Indiridual Radionuclides (i) and
As mrea/yr and Fraction of Total Dose At t - 0.0003+00 years

Pathways (p)

Water Independent Pathways (Inhalation excludes radon)

Lt-
lid*

34
35
38

ml

Ground

urea/yr tract.

5.307E-03 0.0075
2.4492-01 0.3439
4.422E-02 0.0621

m2514
2.945E-01 0.4135

Inhalation

area/yr tract.

3.6163-01 0.5077
2.3733-02 0.0333
2.2773-02 0.0320

4.081Z-01 0.5730

Radon

mreu/yr tract.

O.OOO+00 0.0000
0.0003+00 0.0000
0.0003+00 0.0000

O.000E+00 0.0000

Plant

mrem/yr tract.

4.7233-03 0.0066
3.1383-04 0.0004
3.161E-04 0.0004

5.352E-03 0.0075

Meat

area/yr tract.

7.2973-05 0.0001
4.8483-06 0.0000
4.8853-06 0.0000

8.2703-05 0.0001

Milk

arem/yr tract.

1.9603-04 0.0003
1.2363-05 0.0000
1.2453-05 0.0000

2.108E-04 0.0003

Soil

urea/yr tract.

3.5203-03 0.0049
2.3393-04 0.0003
2.3563-04 0.0003

3.9903-03 0.0056

Total Dose Contzibutions TDOSE(ip,t) for Individual Radionuclides Mi) and
As mrem/yr and Fraction of Total Dose At t - 0.000E+00 years

Water Dependent Pathways

Pathways (p)

Lo-
lide

34
35
38

mI

Water

arem/yr tract.

0.O00E+00 0.0000
0.0003+00 0.0000
O.O003+00 0.0000

0.000E+00 0.0000

Fish

area/yr tract.

0.0003+00 0.0000
0.0003+00 0.0000
O.000Z+00 0.0000

0.0003+00 0.0000

Radon

mrem/yr tract.

0.000÷+00 0.0000
0.000E+00 0.0000
0.0003+00 0.0000

0.O00E+00 0.0000

Plant

mream/yr tract.

0.000E+00 0.0000
0.0003+00 0.0000
0.000E+00 0.0000

0.0003+00 0.0000

Meat

arem/yr tract.

0.0003+00 0.0000
0.0003+00 0.OOCO
0.000E+00 0.0000

0.0003+00 0.0000

Milk

arem/yr tract.

0.000E+00 0.0000
0.0001+00 0.0000
0.000Z+00 0.0000

0.000E+00 0.0000

All Pathways*

area/yr fract.

3.7543-01 0.5271
2.6923-01 0.3760
6.7563-02 0.0949

7.1223-01 1.0000

a of all water independent and dependent pathways.
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Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and
As mrem/yr and Fraction of Total Dose At t - 1.O00O+00 years

Pathways (p)

Water Independent Pathways (Inhalation excludes radon)

io-
lide

34
35
38

al

Ground Inhalation Radon Plant

mrem/yr fract. area/yr fract. mrem/yr fract. mrem/yr fract.

2.596Z-03 0.0079 1.676E-01 0.5072 2.202E-07 0.0000 2.188E-03 0.0066
1.135Z-01 0.3437 1.100E-02 0.0333 O.O00Z+00 0.0000 1.459E-04 0.0004
2.0681-02 0.0626 1.055Z-02 0.0319 1.362E-14 0.0000 1.465E-04 0.0004

1.368E-01 0.4141 1.891E-01 0.5724 2.202E-07 0.0000 2.4811-03 0.0075

Meat

urea/yr fract.

3.381E-05 0.0001
2.279E-06 0.0000
2.263Z-06 0.0000

3.836E-05 0.0001

Milk

urea/yr fract.

8.6201-05 0.0003
5.7271-06 0.0000
5.7701-06 0.0000

9.7701-05 0.0003

Soil

mrem/yr fract.

1.6318-03 0.0049
1.0851-04 0.0003
1.0921-04 0.0003

-
1.8491-03 0.0056

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and
As mrem/yr and Fraction of Total Dose At t - 1.000+Z00 years

Pathways (p)

Water Dependent Pathways

io-
lide

34
35
38

al

Water

arem/yr fract.

O.OOOE+00 0.0000
0.0001+00 0.0000
0.0001+00 0.0000

0.0001+00 0.0000

Fish

urem/yr fract.

0.0001+00 0.0000
0.000E+00 0.0000
O.00E1+00 0.0000

0.000Z+00 0.0000

Radon

mrea/yr fract.

O.000E+00 0.0000
O.000E+00 0.0000
0.0001+00 0.0000

0.0001+00 0.0000

Plaat

urem/yr fract.

O.000E+00 0.0000
O.000E+00 0.0000
0.0001+00 0.0000

0.000E+00 0.0000

Meat

mrem/yr ftact.

O.00E+00 0.0000
0.00o0+00 0.0000
0.0001+00 0.0000

0.0001+00 0.0000

Milk

urea/yr fract.

0.000E+00 0.0000
0.000E+00 0.0000

0.0001+00 0.0000

All Pathways*

mrem/yr fract.

1.7411-01 0.5270
1.2489-01 0.3777
3.1491-02 0.0953

3.304E-01 1.0000

m of all water independent and dependent pathways.
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Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (iM and
As urea/yr and Fraction of Total Dose At t - 3.0001+00 years

Water Independent Pathways (Inhalation excludes radon)

Pathways (p)

Ftuclid*

11-234
01-235
LY-238
rota

Ground

arem/yr tract.

6.1842-04 0.0090
2.3552-02 0.3441
4.356E-03 0.0636

2.653Z-02 0.4168

Inhalation

••rem/yr f ract.

3.4561-02 0.5049
2.2691-03 0.0331
2.1751-03 0.0318

3.9003-02 0.5698

Radon

•rem/yr fract.

7.869E-07 0.0000
0-000E÷00 0.0000
1.2452-13 0.0000

7.8693-07 0.0000

Plant

are•/yr fract.

4.5121-04 0.0066
3.0281-05 0.0004
3.0203-05 0.0004

5.117E-04 0.0075

Meat

amrm/yr fract.

6.9121-06 0.0001
4.932E-07 0.0000
4.6673-07 0.0000

7.922E-06 0.0001

Milk

arem/yr

1.7771-05
1.1811-06
1.1901-06

2.0143-05

tract.

0.0003
0.0000
0.0000

0.0003

Soil

muzo/yr tract.

3.3643-04 0.0049
2.2413-05 0.0003
2.2511-05 0.0003

3.8131-04 0.0056

Total Dose Contributions TDOSE(ip,t) for Individual Radionuclides (i) and
As mremayr and Fraction of Total Dose At t - 3.000E+00 years

Water Dependent Pathways

Pathways (r.

tadio-
luclide

'-234
1-235
1-238

'otal

Water

mrem/yr fract.

0.000E+00 0.0000
0.0001+00 0.0000
O.O00O+00 0.0000

0.0009+00 0.0000

Fish

arem/yr fract.

0.0003+00 0.0000
0.0003+00 0.0000
0.0003+00 0.0000

0.O000+00 0.0000

Radon

mrem/yr tract.

O.O00E+00 0.0000
0.O00E+00 0.0000
0.000E+00 0.0000

0.O00E+00 0.0000

Plant Meat

•rem/yr tract. mrem/yr tract.

O.O00E+00 0.0000 0.000Z+00 0.0000
O.O00E+00 0.0000 O.O00E+00 0.0000
0.O00E+00 0.0000 O.O00E+00 0.0000

O.O00E+00 0.0000 O.O000+00 0.0000

Milk

area/yr tract.

0.0001+00 0.0000
0.0003+00 0.0000
O.OOOE+OO 0.0000

0.0009+00 0.0000

S.1 Pathways*

mrem/yr tract.

3.5993-02 0.5258
2.588E-02 0.3780
6.585E-03 0.0962

6.845E-02 1.0000

Sum of all water independent and dependent pathways.
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Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and
As mrex/yr and Fraction of Total Dose At t - 1.000E+01 years

Pathways (p)

Water Independent Pathways (Inhalation excludes radon)

Radio-
Muci ide

J-234
3-235
J-238

rotal

Ground Inhalation Radon

mrem/yr fract. mxem/yr fract. mrem/yr fract.

0.000Z+00 0.0000 0.000E+00 0.0000 0.0003+00 0.0000
0.0003+00 0.0000 O.O00O+00 0.0000 O.OOE+00 0.0000
0.0003+00 0.0000 O.O00E+00 0.0000 0.000E+00 0.0000

0.000+00 0.0000 0.000E+00 0.0000 0.OOOE+00 0.0000

Plant

mrem/yr fract.

O.000E+00 0.0000
0.0003+00 0.0000
0.0003+00 0.0000

O.000E+00 0.0000

Heat

srem/yr tract.

O.O00E+00 0.0000
O.O00E+00 0.0000
0.000E+00 0.0000

0.000.1O" 0.0000

Milk

miem/yr tract.

O.0003+00 0.0000
0.000E+00 0.0000
0.000÷+00 0.0000

0.000+00 0.0000

Soil

srem/yr tract.

0.000+00 0.0000
O.O00E+00 0.0000
0.0003+00 0.0000

O.000Z+00 0.0000

Total Dose Contributions TDOSE(i,pt) for Individual Radionuclides (i) and
As mrem/yr and Fraction of Total Dose At t - 1.000E+01 years

Water Dependent Pathways

Pathways (p)

adio-
fuclide

-234
-235
-238

otal

Water Fish Radon Plant

mrem/yr fract. mren/yr fract. mrem/yr fract. mren/yr tract.

0.000Z+00 0.0000 O.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
0.000Z+00 0.0000 O.000E+00 0.0000 O.000E+00 0.0000 0.000E+00 0.0000
0.000Z+00 0.0000 0.0003+00 0.0000 0.000E+00 0.0000 0.0001+00 0.0000

0.0003+00 0.0000 0.0003+00 0.0000 0.000E+00 0.0000 0.0003+00 0.0000

Meat

mrem/yr tract.

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000

Milk

mrem/yr ftact.

0.0009+00 0.0000
0.0003+00 0.0000
0.000E+00 0.0000

0.0009+00 0.0000

All Pathways*

mrem/yr tract.

0.0003+00 0.0000
0.0003+00 0.0000
O.O00E+00 0.0000

O.O003+00 0.0000

Sum of all water independent and dependent pathways.
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Total Dose Contributions TDOSE(i.p,ti for Individual Radionuclides (i) and
As mrem/yr and Fraction of Total Dose At t - 3.000Z+01 years

Water Independent Pathways (Inhalation excludes radon)

Pathways (p)

Odio-
aclide

-234
-235
-238

)tal

Ground

arem/yr fract.

0.000E+00 0.0000
0.0003+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000

Inhalation

mrem/yr fract.

0.0003+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000

Radon

area/yr fract.

0.000E+00 0.0000
0.0003+00 0.0000
0.0003+00 0.0000

0.0OOE+00 0.0000

Plant

mren/yr fract.

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.OOOE+00 0.0000

Heat

arem/yr fract.

0.000E+00 0.0000
0.000+E00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000

Milk

area/yr fract.

0.0003+00 0.0000
0.000E+00 0.0000
0.0003+00 0.0000

0.0003+00 0.0000

soil

arem/yr fract.

0.0003+00 0.0000
0.0003+00 0.0000
0.0003+00 0.0000

- -MMý

0.0003+00 0.0000

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and
As mrem/yr and Fraction of Total Dose At t - 3.0003+01 years

Water Dependent Pathways

Pathways (p)

Water Fish Radon Plant Heat
dio-
c] ide mrea/yr ftract. mrem/yr fract. mrem/yr fract. mrea/yr fract. mrem/yr tract.

234 0.00O0+00 0.0000 0.000E+00 0.0000 0.000+E00 0.0000 0.0003+00 0.0000 0.000E+00 0.0000
235 0.0003+00 0.0000 0.000Z+00 0.0000 0.O00E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
238 0.0003+00 0.0000 0.O000+00 0.0000 O.O00E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

-al m0+ 00 0 0 -0 -00 -0 -
tal 0.000Z+00 0.0000 0.0003+00 0.0000 0.0003+00 0.0000 0.0003+00 0.0000 0.0003+00 0.0000

Milk

arem/yr fract.

0.0003+00 0.0000
0.0003+00 0.0000
0.0003+00 0.0000

0.0003+00 0.0000

All Pathways*

arem/yr fract.

0.0003+00 0.0000
0.000Z+00 0.0000
0.0003+00 0.0000

0.0003+00 0.0000

am of all water independent and dependent pathways.
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Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides W1) and Pathways (p)
Pn a•rem/yr and Fraction of Total Dose At t - 1.O00Z+02 years

Water Independent Pathways (Inhalation excludes radon)

Ground

•c lids

-234
-235
-230

)tal

urem'yr

0.000E+00
0. O00E+O0
0. 0003+00

0.000OE+00

tract.

0.0000
0.0000
0.0000

0.0000

Inhalation

area/yr tract.

O.O00E+00 0.0000
0.000E+00 0.0000
0.0001+00 0.0000

m m
0.0001+00 0.0000

Radon Plant Meat Milk

area/yr fract. area/yr tract. area/yr tract. area/yr tract.

O.O000E+00 0.0000 O.O00E+O0 0.0000 0O00OE+O0 0.0000 0.000g÷00 0.00000.O000+00 0.0000 0.0003+00 0.0000 0.000Z+00 0.0000 0.0001+00 0.0000
0.0003+00 0.0000 0.0003+00 0.0000 0.0001+00 0.0000 0.0001+00 0.0000

0.000E+O0 0.0000 0.000E+00 0.0000 0.000Z+00 0.0000 0.0003+00 0.0000

Soil

arpm/yr fract.

0.0003+00 0.0000
0.0003+00 0.0000
0.0003+00 0.0000

0.0009+00 0.0000

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways ip)
As mrem/yr and Fraction of Total Dose At t - 1.0003+02 years

Water Dependent Pathways

1dio-
iclide

234
235
238

tal

Water

mreamyr tract.

0.0009+00 0.0000
0.000o+00 0.0000
0.0003+00 0.0000

0.000Z+00 0.0000

Fish

arem/yr tract.

0.0009+00 0.0000
0.0001+00 0.0000
0.000Z+00 0.0000

O.O00E+00 0.0000

Radon Plant Meat Milk

arem/yr tract. mrea/yr tract. mrem/yr tract. arem/yr tract.

0.000E+00 0.0000 0.000Z+00 0.0000 O.O000+00 0.0000 0.000E+00 0.0000
O.O00E+00 0.0000 0.0003+00 0.0000 0.0003+00 0.0000 0.0008+00 0.0000
O.O00E+00 0.0000 0.0003+00 0.0000 0.0003+00 0.0000 0.0003+00 0.0000

- m m -I I0 0.0000 0 000 0Z+ 0.0
0.0003+00 0.0000 0.0003+00 0.0000 0.O0003+00 0.0000 0.O0003+00 0.0000

All Pathways*

rea/yr tract.

0.0001+00 0.0000
0.000E+00 0.0000
0.0003+00 0.0000

0.0009+00 0.0000

um of all water independent and dependent pathways.
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Total Dose Contributions TDOSE(i,pt) for Individual Radionuclides (i) and
As mrem/yr and Fraction of Total Dose At t - 3.000Z+02 years

Water Independent Pathways (Inhalation excludes radon)

Pathways (p)

dio-
clide

234
235
238

tal

Ground

mrem/yr tract.

O.O00E+00 0.0000
0.0003+00 0.0000
0.0003+00 0.0000

O.O00E+00 0.0000

Inhalation Radon Plant Meat

mrem/yr tract. urem/yr tract. mrem/yr tract. urem/yr tract.

O.O00E+00 0.0000 O.000Z+00 0.0000 0.000Z+00 0.0000 0.0003+00 0.0000
O.000E+00 0.0000 0.0003+00 0.0000 0.0003+00 0.0000 0.0003+00 0.0000
0.O00E+00 0.0000 0.0003+00 0.0000 0.0003+00 0.0000 0.0003+00 0.0000

0.0003+00 0.0000 0.O00E+00 0.0000 0.000E+00 0.0000 0.0003+00 0.0000

milk

mream/yr fract.

0.0003+00 0.0000
0.0003+00 0.0000
0.0003+00 0.0000

0.0003+00 0.0000

Soil

r•eM/yr tract.

0.0003+00 0.0000
0.0003+00 0.0000
0.000Z+00 0.0000

0.0003+00 0.0000

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and
As arem/yr and Fraction of Total Dose At t - 3.0003+02 years

Pathways (p)

Water Dependent Pathways

2io-
-lide

!34
!35
!38

Water

mrem/yr tract.

0.0003+00 0.0000
7.582Z-04 0.9915
O.000Z+00 0.0000

7.5829-04 0.9915

Fish

urea/yr tract.

O.O00E+00 0.0000
9.1103-07 0.0012
0.0003+00 0.0000

9.110E-07 0.0012

Radon

arem/yr tract.

0.000E+00 0.0000
0.000E+00 0.0000
O.O00E+00 0.0000

O.000E+00 0.0000

Plant

mrem/yr tract.

0.000E+00 0.0000
5.5933-06 0.0073
0.0003+00 0.0000

5.5933-06 0.0073

Meat

urea/yr fract.

0.000E+00 0.0000
1.5523-09 0.0000
0.0003+00 0.0000

1.5523-09 0.0000

Milk

arem/yr tract.

0.0003+00 0.0000
3.4053-09 0.0000
0.0003+00 0.0000

3.4053-09 0.0000

All Pathways*

arem/yr tract.

0.0003+00 0.0000
7.6473-04 1.0000
0.0003+00 0.0000

7.6479-04 1.0000

= of all water independent and dependent pathways.
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Total Dose Contributions TDOSEli,p,t) for Individual Radionuclides (i) and
As mrem/yr and Fraction of Total Dose At t - 1.0003+03 years

Water Independent Pathways (Inhalation excludes radon)

Pathways (p)

dio-
,c1ide

234
235
238
mta
tal

Ground

amrem/yr tract.

0.000E+00 0.0000
0.O000+00 0.0000
0.000Z+00 0.0000

O.O00E+00 0.0000

Inhalation

urem/yr tract.

O.O00E+00 0.0000
O.O00E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000

Radon

mrem/yr tract.

O.O00E+00 0.0000
O.O00E+00 0.0000
O.O00E+00 0.0000

0.O000+00 0.0000

Plant Meat

mrem/yr tract. area/yr fract.

0.0003+00 0.0000 0.000E+00 0.0000
0.000E+00 0.0000 0.000E+00 0.0000
O.O00E+00 0.0000 0.000E+00 0.0000

0.0003+00 0.0000 0.000E+00 0.0000

Milk

urea/yr tract.

0.0003+00 0.0000
0.O004+00 0.0000
0.0003+00 0.0000

m mmmm0.0
0.O0003+00 0.0000

soil

urea/yr fract.

0.0003•00 0.0000
0.000E+00 0.0000
0.0003+00 0.0000

O.O00O+00 0.0000

Total Dose Contributions TDOS3(i,p,t) for Individual Radionuclidcs Mi) and
As urea/yr and Fraction of Total Dose At t - 1.0003+03 years

Water Dependent Pathways

Pathways (p)

:Iio-
:lide

?34
?35
!38

:al

Water

mzem/yr tract.

2.709Z-02 0.7308
7.8813-03 0.2126
1.786P-03 0.0482

3.676Z-02 0.9916

Fish

mrem/yr tract.

4.517E-06 0.0001
6.089E-06 0.0002
2.3653-07 0.0000

1.084E-05 0.0003

Radon

urea/yr tract.

2.333E-05 0.0006
O.O000+00 0.0000
2.606E-09 0.0000

2.333E-05 0.0006

Plant Meat

urem/yr tract. urem/yr tract.

2.001E-04 0.0054 9.760E-07 0.0000
5.819E-05 0.0016 8.283E-07 0.0000
1.3193-05 0.0004 6.212E-08 0.0000

2.714E-04 0.0073 1.367E-06 0.0001

Milk

urea/yr tract.

3.637Z-06 0.0001
2.6113-07 0.0000
2.410E-07 0.0000

4.1392-06 0.0001

All Pathways*

urem/yr tract.

2.732Z-02 0.7371
7.946E-03 0.2143
1.8003-03 0.0486

3.7072-02 1.0000

an of all water independent and dependent pathways.
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Total Dose Contributions TDOSE(i,pt) for Individual Radionuclides (i) and Pathways (p)
As urea/yr and Fraction of Total Dose At t - 1.0003+03 years

Water Independent Pathways (Inhalation excludes radon)

Id:io-
iclide

.234
235
.238
mte
Otal

Ground

are/•yr fract.

0.000E+00 0.0000
O.000E+00 0.0000
0.0003+00 0.0000

0.0003+00 0.0000

Inhalation

arel/yz fract.

O.000E+00 0.0000
0.0003+00 0.0000
0.0003+00 0.0000

- m
O.O00Z+00 0.0000

Radon

arem/yr fract.

0.0003+00 0.0000
O.0003+00 0.0000
0.0003+00 0.0000

O.O000+00 0.0000

Plant

mrea/yr fract.

0.000Z+00 0.0000
0.0009+00 0.0000
0.000.E00 0.0000

O.O00E+00 0.0000

Meat

area/yr tract.

0.0003+00 0.0000
0.0009+00 0.0000
0.0003+00 0.0000

m
0.0003+00 0.0000

milk

area/yr tract.

0.0003+00 0.0000
0.0003+00 0.0000
0.0003+00 0.0000

0.0003+00 0.0000

Soil

arma/yr fract.

0.0003+00 0.0000
0.0003400 0.0000
O.O00O+00 0.0000

0.0003+00 0.0000

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As arem/yr and Fraction of Total Dose At t - 1.0003+03 years

Water Dependent Pathways

dio-
clide

234
235
238
mpa
tal

Water Fish Radon Plant

arem/yr tract. area/yr fract. arem/yr tract. mrea/yr tract.

2.7093-02 0.7308 4.5179-06 0.0001 2.3333-05 0.0006 2.0013-04 0.0054
7.8813-03 0.2126 6.089E-06 0.0002 O.003E+00 0.0000 5.8193-05 0.0016
1.7863-03 0.0492 2.3653-07 0.0000 2.606E-09 0.0000 1.3193-05 0.0004

I- m mmi I

3.676Z-02 0.9916 1.084E-05 0.0003 2.333E-05 0.0006 2.714E-04 0.0073

Meat

area/yr tract.

9.760Z-07 0.0000
8.283E-07 0.0000
6.242Z-08 0.0000

1.8673-06 0.0001

Milk

ream/yr tract.

3.637Z-06 0.0001
2.6113-07 0.0000
2.4103-07 0.0000

4.1393-06 0.0001

All Pathways*

urea/yr tract.

2.7323-02 0.7371
7.9499-03 0.2143
1.8003-03 0.0486

3.7073-02 1.0000

un of all water independent and dependent pathways.
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: TI Priority 2 Pipe Dose (Pre-decontamination)
: C:\RZSWIN\TIPIP1.RAD

Page 18

Dose/Source Ratios Summed Over All Pathways
Parent and Progeny Principal Radionuclide Contributions Indicated

cent

134
134
134
!3 4

!35
135

138

!39

?3e
t 38

Product
(J)

U-234
Th-230
Ra-226
t'b-210
jDSRO(i

U-235
Pa-231
Ac-227
EDSR(J)

Branzh
Fraction

1.0003+00
1.0003+00
1.0003+00
1.O000+00

1.0003+00
1.0003+00
1.0ooo+00

t- 0.000o+00 1.0003+00

5.2883-03 2.452Z-03
0.0003+00 7.6143-08
0.0003+00 3.761Z-09
0.O00Z+00 1.6543-13
5.2883-03 2.4528-03

DSR(J,t) (area/yr)/(pCi/g)
3.000E+00 1.0003+01 3.00O0+01 1.0003+02

5.068Z-04 0.0003+00 0.000÷+00 0.0003+00
1.054E-07 0.0003+00 0.0003+00 0.0003+00
1.3483-08 0.0003+00 0.0003+00 0.0003+00
1.4853-12 0.0003+00 O.0003+00 0.0001+00
5.069Z-04 0.0003+00 0.0003+00 0.0003+00

3. 000÷+02

0.0003+00
0.0009+00
0.0003+00
0.0003+00
0.0003+00

0.0003+00
0.0003+00
1.529E-04
1.5293-04

1.O000+03

3.7653-04
3.4403-09
2.0163-06
6.3403-06
3.8493-04

3.5623-04
2.9623-04
9.3683-04
1.5893-03

5.3853-02
0.0003+00
0.o000+00
5.3853-02

2.4963-02
7.183Z-07
4.4603-08
2.496E-02

5.1- 53-03
4.455E-07
5.105Z-09
5.175E-03

U-238 1.0003+00
U-234 1.0003+00
Th-230 1.OOO+00
Ra-226 1.0003+00
Pb-210 1.0003+00
ZDSR(J)

1.3513-02 6.2983-03 1.317E-03
0.0003+00 6.955Z-09 4.311E-09
O.O00E+00 9.6113-14 3.0853-13
0.000E+00 3.303E-15 3.0273-14
0.0003+00 8.6083-20 2.694E-l8
1.351Z-02 6.298E-03 1.317E-03

0. 000Z+00
0.0003+00
0.000Z+00
0.0003+00

0. 0003+00
0. 0003+00
0.OOOZ+00
0.0003+00
0.0003+00
0.0003+00

0.0003400
0.0003÷00
0.o000+00
0.0002+00

0.0003+00
0.000E+00
0.0003+00
0.0003+00
0.0003+00
0.0003+00

0.0003+00
0.0003+00
0.0ooo+00
0.0003+00

0.0003+00
0.0003+00
o.ooo0+o0
0.0003E+C
0.0003+01
0.0003+01

) 0.0003+00 3.5893-04
) 0.0003+00 1.0693-06
) O.000E+00 6.7383-12
) 0.0003+00 3.198E-09
0 0.0003+00 9.8583-09
) 0.0003+00 3.6003-04

CUMBRF(j) - BRF(1)eBRF(2)- ... BRr(j).knch Fraction is the cumulative factor for the j'th principal radionuclide daughter:
m DSR includes contributions from associated (half-life : 0.5 yr) daughters.

Single Radionuclide Soil Guidelines G(i,t) in pCi/g
Basic Radiation Dose Limit - 10 mrem/yr

:lide
(i) t- 0.000E+00 1.0003+00

!34 1.8913+03 4.078E+03
135 2.8573+02 4.006E+02
138 7.401Z+02 1.588E+03

- m -
:specific activity limi~t

3.0003+00

1.973E+04
1. 932Z+03
7.5933+03

1.000E+01

*6.245E+09
12.160E+06
*3.3603+05

3.0003+01

"6.2453+09
*2.160E+06
"3.3603+05

1.000E+02

"6.245E+09
*2.1603+06
*3.360Z+05

3.0003+02

"6.2453+09
6.539R+04

"3.360E+05

1.0003+03

2. 5986+04
6.2933+03
2.7783+04

Summed Dose/Source Ratios DSR(ift) in (mrem/yr)/(pCi/g)
and Single Radionuclide Soil Guidelines G(i,t) in pCi/g

at tian - time of minimum single radionuclide soil guideline
and at tmax - time of maximum total dose - 0.000E+00 years

:lide Initial
(i) pCi/g

M34 7.1003+01
135 5.0003+00
?38 5.000Z+00

(years)

0. O000+00
0. 0003+00
0. Ooo0+00

DSR(i, tmin)

5.288E-03
5.385E-02
1.351E-02

G(i, tmin)
(pCi/g)

1.8913+03
1.8573+02
7.4012+02

DSR(i, tmax)

5.288E-03
5.385E-02
1. 351E-02

G (i, tMax)
(pci/g)

1.891E+03
1.8573+02
7.4013+02
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mry : TI Priority 2 Pipe Dose (PMe-decontamination)
e : C:\RZSUI\TIPZPI.IJW

Individual Nuclide Dose Sumed Over All Pathways
Parent Nuclide and Branch Fraction Indicated

11de Parent BRF(i)
J) (M)

34 U-234 1.0003+00
34 U-238 1.0003+00
34 EDOSE(j):

230 U-234 1.0001+00
230 U-236 1.0003+00
230 EDOS1(J):

226 U-234 1.0003+00
226 U-238 1.0003+00
226 £DOSEM():

210 U-234 1.0002+00
210 U-238 1.000Z+00
210 EDOSZ(i):

:35 U-235 1.0003+00

231 U-235 1.0003+00

227 U-235 1.0003+00

330 U-238 1.0003+00
m mm

DOS3(J,t), wrea/yr
1.0O00+01 3.000E+01t- 0.O003+00

3.7543-01
0.0003+00
3.7543-01

0.0003+00
0.0003+00
0.0003+00

0.0003+00
0.0003+00
0.0003+00

0.0003+00
0.0003+00
0. O00E+00

2.692F-01

0.0003+00

0. O00E+00

1.0003+00

1.7413-01
3.478E-08
1.7413-01

5.406E-06
4.8063-13
5.406Z-06

2.6703-07
1.651E-14
2.6702-07

1.1753-11
4.3043-19
1.175E-11

1.2483-01

3.5913-06

2.2303-07

3.0003+00

3.5983-02
2.1553-08
3.5983-02

7.4813-06
1. 542L-12
7.4813-06

9.568E-07
1.513Z-13
9.568E-07

1.0543-10
1.3473-17
1. 0543-10

2. 5873-02

2.2273-06

2.5523-07

6.585Z-03

1.0003+02 3.0003+02 1.0003+03

0.0003+00
0.0003+00
0.0004+00

0. 0003+00
0. 0003+00
0.0003+00

0.0003+00
0.O000+00
0.0003+00

0. 0003+00
0.0003+00
0.0003+00

0.0003+00

0. 0003+00

0.OOO+00

0.0003+00

0.0003+~00
0. 0003+00
0. 0003+00

0.0003Z+00
0.0003Z+00
0. 0003+00

0.0003Z+00
0.0003+00
0.0003+00

0.0003Z+00
0.0003Z+00
0. 0003+00

0.0003Z+00

0. 0003+00

0.0003Z+00

0.0003Z+00

0.0003+00
0.0003+00
0.0003+00

0.0003+00
0.0003+00
0.0003+00

0.0003+00
0. O000+00
0.0003+00

0.0003+00
0.0003+00
0.0003+00

0.O00E+O0

0.O003+00

0.OOO+00

0.0003+00

0.0003+00
0.0003+00
0.0003+00

0. O003+00
0.0003+00
0.0003+00

0.0003+00
0.0003+00
0.0003+00

0.0003+00
0.0003+00
0.O003+00

0.0003+00

0. 000÷+00

7.6473-04

0. O00O+00

2.6733-02
5.3443-06
2.6743-02

2.4423-07
3.3693-11
2.4433-07

1.4323-04
1.5991-08
1.4323-04

4.5013-04
4.9293-08
4.5023-04

1.7813-03

1.4813-03

4.6843-03

1.7943-036.756E-02 3.1493-02
mmmmmmmm

'() is the branch fraction of the parent nuclide.
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Individual Nuclide Soil Concentration
Parent Nuclide and Branch Fraction Indicated

:lid* Parent a" (1)
1) ) t- 0.0001+00

134 U-234 1.0003+00 7.1001+01
:34 U-238 1.0003+00 0.0003+00
'34 •(•): 7.1001+01

230 U-234 1.0001+00 0.0001+00
230 U-238 1.0001+00 0.0001+00
*230 ES(j: 0.0001+00

226 U-234 1.0003+00 0.0001+00
226 U-238 1.0003+00 0.0003+00
226 ES(J): 0.0001+00

210 U-234 1.000Z+00 0.0003+00
*210 U-238 1.0001+00 0.0001+00
•210 ZS(i): 0.000Z+00

!35 U-235 1.000Z+00 5.0001+00

*231 U-235 1.0003+00 0.0001+00

-227 U-235 1.0001+00 0.0001+00

:38 U-238 1.000Z+00 5.000Z+00

1. 0001+00

3.6561+01
7.2981-06
3.656E+01

4.669Z-04
4.1503-11
4.6691-04

9.5631-09
5.9141-15
9.5631-08

9.9091-10
4.6651-17
9.9091-10

2.574E+00

5.4472-05

6.3491-07

3(3,t), pCi/0
3.O00K+O0 1.0009+01 3.0009÷01 1.000K+02 3.0009+02 1.0009+03.

9.6911+00
5.904Z-06
9.6911+00

8. 305E-04
1.7121-10
8.305Z-04

4.3689-07
6.908E-14
4.3681-07

1.3251-08
1.6571-15
1.3251-00

6.8251-01

4.3322-05

9.3261-07

9.296E-02
1.8561-07
9.296E-02

9.569E-04
2.8551-10
9.5691-04

8.S081-07
2.447E-13
8.5083-07

6.3361-08
1.6801-14
6.336Z-08

6.547E-03

1.385E-06

3.909E-08

6.547Z-03

1.593Z-07 1.0511-27
9.5443-13
1.5931-07

9.4741-04
2.852E-10
9.4743-04

8.6481-07
2.6033-13
8.6481-07

7.4011-08
2.227Z-14
7.4011-08

1.122Z-08

7.1213-12

2.1563-13

1.1223-08

2.0983-32
1.0511-27

9.1073-04
2.741E-10
9.1071-04

8.3131-07
2.5021-13
8.3131-07

7.1151-08
2.1423-14
7.11S5-08

7.4021-29

1.5651-31

4.8491-33

7.402E-29

0.0001+00
0.000+00
0.0003+00

8.1351-04
2.449Z-10
8.1353-04

7.4251-07
2.2351-13
7.4253-07

6.3561-08
1.9131-14
6.3561-08

0.0001+00

0. 0001+00

0.0001+00

0.0001+00

0.0003+00
0.0003+00
0.0001+00

5.4791-04
1.6493-10
5.4793-04

5. 0011-07
1.50SR-13
5.0011-07

4.2811-08
1.2899-14
4.2813-08

0.0001+00

0.0003+00

0. O001+00

0.0003+002.5741+00 6.8251-01
,m -m m~mmmmm~
F(i) is the branch fraction of the parent nuclide.
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mary ;TI Priority 2 Pipe Dose (Post-decontamination)

13:50 Page 2
file: TIPIPS2.RAD

Dose Conversinn Factor (and Related) Parameter Summary
File: DOSFAC.BZN

Current
Value

Parameter
X3eParameter Default

~I. I i I

Dose conversion factors
Ac-227.D
Pa-231
lb-210.D
Ia-226÷D
Th-230
0-234
U-235+D
U-2386D

for inhalation, ream/pCi:

Dose conversion factors for ingestion, mrem/pCi:
Ac-227GD
Pa-231
Pb-210+D
Ra-226+D
Th-230
U-234
U!235+D
U-234+D

Food transfer factors:
Ac-227+D , plant/soil concentration ratio, dimensionless
Ac-227+D , beef/livestock-intake ratio, (pci/kg)/(pCi/d)
Ac-227GD , milk/livestock-intake ratio, (pCi/L)/(pCi/d)

6.7203+00
1.2803+00
2.3203-02
0.6003-03
3.2603-01
1.3203-01
1.2303-01
1.1803-01

1.4803-02
1.0603-02
7.2703-03
1.3302-03
5.4803-04
2.8303-04
2.670Z-04
2.6903-04

2. 5003-03
2.000-05
2.0003-05

1.000Z-02
5.000Z-03
5.000-06

1.0003-02
6.0003-04
3.0003-04

4.000-02
1.0003-03
1.0003-03

1.0003-03
1.0003-04
5.0003-06

2.5003-03
3.4003-04
6.0002-04

2.5009-0j
3.4003-04
6.0003-04

6.7203+00
1.2803+00
2.3203-02
8.6003-03
3.2603-01
1.3203-01
1.2303-01
1.1803-01

1.4803-02
1.0603-02
7.2703-03
1.3303-03
5.4803-04
2.8303-04
2.6701-04
2.6903-04

2. 500-03
2.0003-05
2.0003-05

1.0003-02
5.0003-03
5.0003-06

1.0003-02
8.0003-04
3.0003-04

4.0003-02
1.0003-03
1.0002-03

1.0003-03
1. 000-04
5.0002-06

2.5002-03
3.4003-04
6.0003-04

2.500E-03
3.4003-04
6.0003-04

DCF2( 11
DCF( 2)
Cr2( 3)

DCF2( 4)
DCF2( 5)
DCF( 6)
DCF2( 7)
DCF2( 8)

DCF3 1)
DCF3 2)
DCF3( 3)
DCF3( 4)
DCF3 5)
DCF3 6)
DCF3 7 )
DCF3( 8)

RT( 1,1)
RTF( 1,2)
RTIF( 1,3)

RTF( 2,1)
RTF( 2,2)
RTF( 2,3)

RTF( 3,1)
RTF( 3,2)
RTF( 3,3)

RT( 4,1)
RTF( 4,2)
RTF( 4,3)

RTF( 51)
RTF• 5,2)
RT (5,3)

RTF( 6,1)
RTF( 6,2)
RT( 6,3)

RT?( 7,1)
RTF( 7,2)
RTF( 7,3)

Pa-231
Pa-231
Pa-231

Pb-210+D
Pb-210+D
Pb-210+D

Ra-226+D
Ra-226+D
Ra-226+D

Th-23'1
Th- 23
Th-?33

U-234
U-234
U-234

U-235+D
U-235+D
U-235+D

, plant/soil concentration ratio, dimensionless
, beef/livestock-intake ratio, (pCi/kg)/(pCi/d)
I milk/livestock-intake ratio, (pCi/L)/(pCild)

O

plant/soil concentrat 'imensionless
beef/livestock-intake . . (p( /kg)/(pCi/d)
milk/livestock-intake ratio, (pCi/L)/(pCi/d)

, plant/soil concentration ratio, dimensionless
, beef/livestock-intake ratio, (pCi/kg)/(pCi/d)
, milk/livestock-intake ratio, (pCi/L)/(pCi/d)

, plant/soil concentration ratio, dimensionless
f beef/livestock-intake ratio, (pCi/kg)/(pCi/d)

m milk/livestock-intake ratio, (pCi/L)/(pCi/d)

g

plant/soil concentration ratio, dimensionless
beef/livestock-intake ratio, (pCi/kg)/(pCi/d)
milk/livestock-intake ratio, (pCi/L)/(pCi/d)

plant/soil concentration ratio, dimensionless
beef/livestock-intake ratio, (pCi/kg)/(pCi/d)
milk/livestock-intake ratio, (pCi/L)/(pCi/d)

1 1 a 9
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mary : TZ Priority 2 Pipe Dose (Post-decontamination) rile: TIPIP92.MPD

Dose Conversion factor (and Related) Parameter Smotary (continued)
File: DOSFAC.BI3

Parameter
Current
Value Default

Parameter
Name

a & a
U-238÷D , plant/soil concentration ratio, dimensionless
U-2364D , beef/1Ivestock-:1ntake ratio, (pCi/kg)/(pCi/d)
U-236+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d)

Dioacciumlation factors, fresh water, L/kq:
AC-227+D , fish
Ac-227+D , crustacea and mollusks

Pa-231 , fish
Pa-231 , crustacea and mollusks

Fb-210+D ,fish
lb-210+D , crustacea and mollusks

Re-226+D , fish
Ra-226+D , crustacea and mollusks

Th-230 , fish
Th-230 , crustacca and mollusks

U-234 , fish
U-234 , crustacee and mollusks

U-23S+D , fish
U-235+D , crustacee and mollusks

2.5003-03
3.4003-04
6.0003-04

1.5003+01
1.0003+03

1.0003+01
1.1008+02

3.0003.02
1.0003+02

5.0003+01
2. 50GZ+u2

1.0OO+02
5. 0003+02

1.0003+01
6.0003+01

1.0003+01
6.0003+01

1.0003+01
6.0003+01

2.5003-03
3.4003-04
6.0003-04

1.500+01
1.0003+03

1.0003+01
1.100Z+02

3.0003+02
1.O000+02

5.0003+01
2.5003+02

1.0o00+02
5.0003+02

1.0003+01
6.0003+01

1.0003+01
6.0001+01

1.0003+01
6.0003+01

I"( 6.1)
lrt ,2)
Wr( 8,3)

SIlACm
3IOFACI

Blom(C
81OFAC

SIoMl
BIlom

SlOFAC'
SlOlAC

SlOrAc
Blom(C

SIOrAC
SlOFAC

BIOFAC
BIOFAC

BIOlAC
SXOFAC

1,1)
1,2)

2,1)
2,2)

3.1)
3,2)

4,1)
4,2)

5,1)
5,2)

6,1)
6,2)

7,1)
7,2)

6,1)
6,2)

U-238+D
U-2 36.D

fish
crustace. and mollusks

~I~ I I
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13:50 Paqe 4
File: TP1PZP2.RAD

Site-Specific Farameter Suminary

User
InputParameter Default

Used by RPSPAD
(If different from user input)

Parameter
Name

i a

Area of contaminated zone (m**2)
Thickness of contaminated zone (a)
Length parallel to aquifer flow (a)
Basic radiation dose limit (mrem/yr)
Time since placement of material (yr)
Times
Times
Times
Times
Times
Times
Times
Timms
Times

for
for
for
for
for
for
for
for
for

calculations
calculations
calculations
calculations
calculations
calculations
calculations
calculations
calculations

(yr)
(yr)
(yr)
(yr)
(yr)
(yr)
(yr)
(yr)
(yr)

Initial principal radionuclide
Initial principal radionuclide
Initial principal radionuclide
Concentration in groundwater
Concentration in groundwater
Concentration in groundwater

(pCi/g)
(pCi/q):
(pCi/g):
(pCi/L):
(pCi/L) :
fpCi/L):

U-234
U-235
U-238
U-234
U-235
U-238

Cover depth (m)
Density of cover material (q/cm**3)
Cover depth erosion rate (m/yr)
Densj-y of contaminated zone (g/cm**3)
Contaminated zone erosion rate (m/yr)
Contaminated zone total porosity
Contaminated zone effective porosity
Contaminated zone hydraulic conductivity (m/yr)
Contaminated zone b parameter
Humidity in air (q/cm•3)
Evapotranspiration coefficient
Precipitation (m/yr)
Irrigation (m/yr)
Irrigation mode
Runoff coefficient
Watershed area for nearby stream or pond (m**2)
Accuracy for water/soil computations

Density of saturated zone (g/cm**3)
Saturated zone total porosity
Saturated zone effective porosity
Saturated zone hydraulic conductivity (m/yr)
Saturated zone hydraulic gradient
Saturated zone b parameter
Water table drop rate (m/yr)
Well pump intake depth (m below water table)
Model: Nondispersion (ND) or Mass-Balance (MB)
Well pumping rate (m**3/yr)

9.600E+01
1.0003-02
1.0003+02
1 - 000.01
0.0002+00
1.0003+00
3.0009+00
1.000+01
3.0003+01
1.0003+02
3.000E+02
1.0001+03
not used
not used

3.500E-01
2.000E-03
2.000E-03
not used
not used
not used

0.000E+00
not used
not used
1.5003+00
1.0003-03
4.0003-01
2.0001-01
1.0003+01
5.3003+00
not used
5.000E-01
1.000E+00
2.000E-01
overhead
2.000E-01
1.000E+06
1.000E-03

1.500E+00
4.00OE-01
2.000E-01
1.0003+02
2.000E-02
5.300E+00
1.0OOE-03
1.000E+01
ND
2.500E+02

1.0003+04
2.0003+00
1.0003+02
3.0003+01
0.O000+00
1.000+00
3.0003+00
1.0003+01
3.0003+01
1. 0003+02
3. 000E+02
1.0003+03
0.0003+00
0.O00E+00

0.O000+00
0. 000+00
0.0003+00
0.0003+00
0.0003+00
0.0003+00

0.0003+00
1.5003+00
1.000-03
1.5003+00
1.0003-03
4.0003-01
2.0001-01
1.0003+01
5.3003+00
8.0003+00
5.0003-01
1.000E+00
2.0001-01
overhead
2.000E-01
1.0003+06
1.000E-03

1.500E+00
4.0003-01
2.000E-01
1.0003+02
2.0003-02
5.3003+00
1.000E-03
1.000E+01
ND
2.500E+02

AREA

LCZPAQ
BPDL
TI
T1 2)
T( 3)
T( 4)
T( 5)
T( 6)
T( 7)T( 0)
T(19)
T (10)

S1( 6)
Sl (7)
511(8)

W1( 6)
Wl( 7)
wl 9)

COVIEO
DKNSCV

DUNSCZ
VCz

TPCZ
ZPCz
WCCZ

3VAPTR

RX
IDITCH
RUNOFF

EPS

D3NSAQ
TPSZ
ZPSZ
HCSZ

VWT
DWIMr
MODEL
UN
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Site-Specific Parameter Summary (continued)

User
Input

Used by RESRAD
(If different from user input)

?armetor
NameParameter Default

-I I I I

Number
Unsat.
insat.
Unsat.
Unsat.
Unsat.
V1nsat.

of unsaturated zone strata
zone 1, thickness (n)
zone 1, soil density (g/cm'*3)
zone 1, total porosity
zone 1, effective porosity
zone 1, soil-specific b parameter
zone 1, hydraulic conductivity (m/yr)

Distribution coefficients for U-234
Contaminated zone (cal*3/9)
Unsaturated zone 1 (cm*e3/q)
Saturated zone (cm**3/g)
Leach rate (/yr)
Solubility constant

Distribution coefficients for U-235
Contaminated zone (cm**3/g)
Unsaturated zone 1 (cm**3/g)
Saturated zone (cm**3/g)
Leach rate (/yr)
Solubility constant

Distribution coefficients for U-238
Contaminated zone (cm**3/g)
Unsaturated zone 1 (cm**3/g)
Saturated zone (cm**3/g)
Leach rate (/yr)
Solubility constant

Distribution coefficients for daughter Ac-227
Contaminated zone (cm**3/g)
Unsaturated zone 1 (cm**3/g)
Saturated zone (cm**3/g)
Leach rate (/yr)
Solubility constant

Distribution coefficients for daughter Pa-231
Contaminated zone (cm**3/g)
Unsaturated zone 1 (cm**3/g)
Saturated zone (cm**3/g)
Leach rate (/yx)
Solubility constant

Distribution coefficients for daughter Pb-210
Contaminated zone (cm**3/q)
Unsaturated zone 1 (cm**3/g)
Saturated zone (cm**3/g)
Leach rate (/yr)
Solubility constant

1
4.000E+00
1.5008+00
4.000Z-01
2.0001-01
5. 300Z+00
1.0005+01

5.000E+01
5. 00OE+01
5.0005+01
0.000E+00
0. 0001+00

5.0001+01
5.0001+01
5.0001+01
0.000E+00
0. O00E+00

5.000E+01
5.000E+01
5.0001+01
0.0001+00
0. O000+00

2.000E+01
2 .000E+01
2.000E+01
0.O00E+00
0. 0005+00

5.0005+01
5.0005+01
5.0001+01
0.0005+00
0. O00E+00

1.000E+02
1.0005+02
1. 0004+02
0.0001+00
0. 000E+00

1
4.0005+00
1.5002+00
4.0005-01
2.0005-01
5.3005+00
1.0005+01

5.0005+01
5.0001+OI
5.0001+01
0.0005+00
0.O000+00

5.0001+01
5.0001+01
5.0005+01
0.000E+00
0. 000E+00

5.0001+01
5.0002+01
5.000E+01
0.O00E+00
O.0005+O0

2.000E+01
2.0005+01
2.000E+01
0. 000E+00
0. O000+00

5.000E+01
5.000E+01
5.000E+01
0.O00E+00
0. O00E+00

1. 0001+02
1.000E+02
1. 000E+02
0.0005+00
0.O000+00

W3
f(1)
DEMUr (1)
TW (1)
ZPUZ (1)
BU (1)
RCUs (1)

6.6388-01
not used

6.6385-01
not used

6.638E-01
not used

1.649Z+00
not used

6.6385-01
not used

3.3262-01
not used

DCAUCC(
DCXUCU
DCNUCS(
ALSAC1I
SOLURK

DCNUCC(
DCHUCU(
DCNUCS(
ALSACE
SOLUBK(

DCWUCC(
DCNUCU(
DCNUCS(
ALSACH(
SOLUBK(

DCNUCCt
DCNUCU(
DCNUCS (
ALIACH (
SOLUEK(

DCNUCC(
DCNUCU(
DCNUCS(
ALSACH(
SOLUBK(

DCNUCC(
DCNUCU(
DCNUCS(
ALKACH(
SOLUBK(

6)
6,1)
6)
6)
6)

7)
7,1)
7)
7)
7)

8)8.1)8)
8)

2)

1)
1,1)
1)
1)
1)

2)
2,1)
2)
2)
2)

3)
3.1)3)
3)
3)
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Site-Speclfic Parameter Summary (continued)

Param.eter
User
Input

Used by RZSRAD
(If different from user input)

Parameter
memoDefault

6
.6
.6
.6
.6
.6

.6

.6

.6

.6

.6

.6

.7

.7

.7

.7

.7

.7

.7

.7

.7

.7

.7

.7

.7

.7

.7

.7

.7

.7

.7
,7
,7
L7

L 7
L 7
L7

L7
L17
17

17
L7

-I 4 4 4 4
Distribution coefficients for daughter Ra-226

Contaminated zone (cm**3/g)
Unsaturated zone I (cm**3/g)
Saturated zone (cm**3/g)

Leach rate (/yr)
Solubility constant

Distribution coefficients for daughter Th-230
Contaminated zone (cm**3/g)
Unsaturated zone 1 (cm**3/g)
Saturated zone {ca**3/g)
Leach rate (/yr)
Solubility constant

Inhalation rate (m**3/yr)
Mass loading for inhalation (g/m**3)
Dilution length for airborne dust, inhalation (m)
Exposure duration
Shielding factor, inhalation
Shielding factor, external gamma
Fraction of time spent indoors
Fraction of time spent outdoors (on site)
Shape factor flag, external gama
Radii of shape factor array (used if FS -1):

Outer annular radius (a), ring 1:
Outer annular radius (m), ring 2:
Outer annular radius (m), ring 3:
Outer annular radius (M), ring 4:
Outer annular radius (m), ring 5:
Outer annular radius (m), ring 6:
Outer annular radius (m), ring 7:
Outer annular radius (m), ring 8:
Outer annular radius (m), ring 9:
Outer annular radius (m), ring 10:
Outer annular radius (m), ring 11:
Outer annular radius (m), ring 12:

7.0003+01
7.000.+01
1.000Z+01
0.O000+00
0.0001+00

6.000E+04
6.000E+04
6.0001.04
0.O000+00
0.0003+00

8.4003+03
2.0001-04
3.000E+00
3.000E+01
4.0001-01
7.0001-01
5.0001-01
2.5001-01
1.0001+00

not used
not used
not used
not used
not used
not used
not used
not used
not used
not used
not used
not used

7.000Z+01
7.0001+01
7.0001+01
0.0005+00
0. 0001+00

6.000.+04
6.0001+04
6.0003+04
0. O00O+00
0.0001+00

8. 400Z+03
2.0001-04
3. 0001+00
3.0001+01
4.0001-01
7.0001-01
5.0001-01
2.5001-01
1.0001+00

5.0001+01
7.071E+01
0. O001+00
0.000.E00
0.O00Z+00
0.0001+00
0. O001+00
0. 0001+00
O.O000+00
0.0001+00
0.O001+00
0.O00O+00

1.0005+00
2.732Z-01
0. 0001+00
0.O001+00
0.0001+00
0. 0001+00
0.O00E+00
0.O001+00
0. O000+00
0. 000÷+00
0. 0000E+0
0. 0001+00

4.7471-01
not used

5.556Z-04
not used

1 shows circular AREA.

DCNUCC(
DCNVCU(
oCNUCs(
ALZACMH
3OLVBK(

DCNUCC(
DCNUCU(
DCNUCS(
ALIACH C
3OLUIBXC

INHRLR
ML INH
LM
ID
51113
5H17
riND
FOTD
F3

4)
4.1)
4)
4)
4)

5)
5,1)5)
5)
5)

Fractions
Ring 1
Ring 2
Ring 3
Ring 4
Ring 5
Ring 6
Ring 7
Ring 8
Ring 9
Ring 10
Ring 11
Ring 12

of annular areas within AREA:

RAD SHAPE( 1)
RAD-SHAPBI 2)
RAD--SHAPI 3)
RAD-SHAPZ( 4)
RAD-SHAPE (5)
RAD-SHAPE C6)
RAD-SHAPE ( 7)
RAD-SHAPI( 8)
RAD"SHA?( 9)
RAD-SHAPZ (10)
RAD-SHAPE (11)
RAD SNAPS (12)

FRACA (1)
FRACAC 2)
FRACA( 3)
FRACA( 4)
FRACA. 5)
FRACAC 6)
FIIACA( 7)
FRACAC 8)
FRACA( 9)
FRRCA(10)
FRACA(11)
FRACA(12)

not
not
not
not
not
not
not
not
not
not
not
not

used
used
used
used
used
used
used
used
used
used
used
used
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Site-Specific Parameter Summary (continued)

Parameter
User
Input

Used by RESRAD
(If different from user input)Default

Parameter
Walme

I I I L

a

.9

S
a

.9

8

.9

.9

.9

.9
,9
,9

.9

.9

.9

.9

.9

.8

.9

.9

Fruits, vegetables and grain consumption (kg/yr)
Leafy vegetable consumption (kg/yr)
Milk consumption (L/yr)
Meat and poultry consumption (kg/yri
Fish consumption (kq/yr)
Other seafood consumption (kg/yr)
Soil ingestion rate (g/yr)
Drinking water intake (L/yr)
Contamination fraction of drinking water
Contamination fraction of household water
Contamination fraction of livestock water
Contamination fraction of irrigation water
Contamination fraction of aquatic food
Contamination fraction of plant food
Contamination fraction of meat
Contamination fraction of milk

Livestock fodder intake for meat (kg/day)
Livestock fodder intake for milk (kg/day)
Livestock water intake for meat (L/day)
Livestock water intake for milk (L/day)
Livestock soil intake (kg/day)
Mass loading for foliar deposition (g/m*'3)
Depth of soil mixing layer (m)
Depth of roots (m)
Drinking water fraction from ground water
Household water fraction from ground water
Livestock water fraction from ground water
Irrigation fraction from ground water

C-12 concentration in water (g/cm**3)
C-12 concentration in contaminated soil (gig)
Fraction of vegetation carbon from soil
Fraction of vegetation carbon from air
C-14 evasion layer thickness in soil (m)
C-14 evasion flux rate from soil (1/sec)
C-12 evasion flux rate from soil (1/sec)
Fraction of grain in beef cattle feed
Fraction of grain in milk cow feed

Storage times of contaminated foodstuffs (days):
Fruits, non-leafy vegetables, and grain
Leafy vegetables
Milk
Meat and poultry
Fish
Crustacea and mollusks
Well water
Surface water
Livestock fodder

1. 600E+02
1.4001+01
9.2001+01
6. 3001+01
5.4001+00
9.0001-01
3.650E+01
5. 1001+02
1.0001+00
1.0001+00
1.00O1+00
1. 0001+00
5.0001-01

-1

6.800+01
5.5001+01
5.0001+01
1. 6001+02
5.0001-01
1.000Z-04
1.5001-01
9. 0001-01
1. 000E+00
1. 000E+00
1. 000Z+00
1. 000E+00

not used
not used
not used
not used
not used
not used
not used
not used
not used

1.4001+01
1.000E+00
1.000+00
2.0001+01
7. O00E+00
7.0001+00
1.000Z+00
1.0001+00
4.5001+01

1.600Z+02
1.4001+01
9.2001+01
6.3001+01
5.4001+00
9.0001-01
3.6501+01
5.1001+02
1.0001+00
1.0001+00
1.0001+00
1.0001+00
5.0001-01

-1
-1
-1

6.800N+01
5.5001+01
5.0001+01
1.600E+02
5.0001-01
1.000Z-04
1. 5001-01
9.000Z-01
1.0001+00
1.0001+00
1.000Z+00
1.000E+00

2.0001-05
3. 000-02
2.0001-02
9.800Z-01
3. 000-01
7.000E-07
1.0001-10
8.0001-01
2.000E-01

0.4801-01
0.4801-02
0.4808-02

DIET (l)
DIET (2)
DIET (3)
DIET (4)
DIET (5)
DIET (6)
SOIL

7WXFre
FnawFLW
FIRW
FR9
FPLRNT

FKILK

LFISLFI 6

L•I
M(F

DROOT
FG-M

FGWLW
FI'IR

C12WTR
Cl2CZ
CSOIL
CAIR
DW

MVIN

AVFG4
AVrG5

STOR T(1)
STORT (2)
STOR•T (3)
STOR T 4)
STOR-T (5)
STOR-T (6)
STOR-T ( 7)
STOR-T (8)
STOR-T (9)

1.400E+01
1.0001+00
1.0001+00
2.000E+01
7.0001+00
7.0001+00
1.0001+00
1.000E+00
4.5001+01
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Site-Specific Parameter Simmary (continuedi

Parameter
User
Input Default

Used by RS3PAD
(If different from user input)

Per-spar
3MM

Thickness of building foundation (a)
Bulk density of building foundation (g/cm'*3)
Total porosity of the cover material
Total porosity of the building foundation
Volmmtric water content of the cover material
Volumetric water content of the foundation
Diffusion coefficient for radon gas (m/sec):

in cover material
in foundation material
in contaminated zone soil

Radon vertical dimension of mixing (a)
Average annual wind speed (m/sac)
Average building air exchange rate (1/hr)
Height of the building (room) (a)
Building interior area factor
Building depth below ground surface (m)
Emanating power of Rn-222 gas
Emanating power of Rn-220 gas

1.5003-01
2.4008+00
not used
1.0003-01
not used
3.0003-02

not used
3.0003-07
2.0003-06
2.0003+00
2.000+00
5.0003-01
2.5003+00
0.0003+00

-1.0003+00
2.5003-01
not used

1.500-01
2.4003+00
4.0003-01
1.0003-01
5.0001-02
3.000-02

2.000-06
3.00O3-07
2.0003-06
2. 000÷+00
2.0003+00
S.0003-01
2.500Z+00
0.0003+00

-1.0003+00
2.S003-01
1.SOO5-01

ino

TM

Dinzcv

DIVV

DICZ
"Mx
WND
RUG

AXI
DMe
ZHWNA (1)
DWO (2)

code coaMuted (time dependent)
code coMuted (time dependent)

mm a a a I

Summary of Pathway Selections

Pathway User Selection

1 -- external gamma active
2 -- inhalation (w/o radon) active
3 -- plant ingestion active
4 -- mat ingestion active
5 -- milk ingestion active
6 -- aquatic foods active
7 -- drinking water active
8 -- soil ingestion active
9 -- radon active
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Contuminated Zone Dimensions Initial Soil Concentrations, pCi/g

Area: 96.00 square meters U-234 3.5003-01
'hickness: 0.01 moters U-235 2.0002-03
or Depth: 0.00 meters U-238 2.0003-03

Basic
Total Kixture 8um (t)

t (years): 0.0003+00 1.000z+O0
TD0S(t): 1.9853-03 9.2083-04

3(t): 1.9853-04 9.2083-05

:1mm TD063(t): 1.9853-03 aref/y

Total Dose TDOSZ(t), arem/yr
Radiation Dose Limit - 10 arem/yr

-raction of Basic Dose Limit Received at Time (t)

3.0003+00 1.0003+01 3.0003+01 1.0003+02 3.0003+02
1.904Z-04 O.O000+00 0.0005+00 0.0003+00 3.059Z-07
1.904Z-05 0.0003+00 0.0003+00 0.0003+00 3.0593-08

at t - 0.0003+00 years

1.000+03
1.3863-04
1.3066-0S
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Lo-
Lido

34
35
38

al

Total Dose Contributions TDOSE(i.p,t) for Individual Radionuciides (i) and
As area/yr and Fraction of Total Dose At t - 0.0001+00 years

Water Independent Pathways (Inhalation excludes radon)

Ground Inhalation Radon Plant Meat

urea/yr fract. arem/yr fract. urea/yr fract. urea/yr fract. area/yr fract.

2.616Z-05 0.0132 1.783t-03 0.8979 0.0001+00 0.0000 2.3283-05 0.0117 3.5973-07 0.0002
9.7980-05 0.0493 9.4921-06 0.0048 0.0003+00 0.0000 1.2553-07 0.0001 1.9393-09 0.0000
1.7693-05 0.0089 9.1063-06 0.0046 0.0003+00 0.0000 1.2643-07 0.0001 1.9548-09 0.0000

1.4181-04 0.0714 1.8013-03 0.9072 0.0003+00 0.0000 2.353E-05 0.0119 3.6363-07 0.0002

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and

As urea/yr and Fraction of Total Dose At t - 0.0003+00 years

Water Dependent Pathways

milk

mrma/yr tract.

9.1703-07 0.0005
4.9443-09 0.0000
4.9813-09 0.0000

9.2693-07 0.0005

Soil

area/yr tract.

1.7351-OS 0.0007
9.356U-08 0.0000
9.426Z-08 0.0000

1.7543-05 0.0086

Pathways (p)

Pathways (p)

Lo-
Lido

34
35
38

ml

Water

mream/yr fract.

0.000E+00 0.0000
O.0003+00 0.0000
O.003E+00 0.0000

0.0003+00 0.0000

Fish Radon Plant Meat

mrem/yr ftract. arem/yr tract. mrem/yr fract. arme/yr fract.

0.O00E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.0003+00 0.0000
0.0003+00 0.0000 O.O00E+O0 0.0000 0.0003+00 0.0000 0.000E+00 0.0000
O.O00E+00 0.0000 O.O00E+00 0.0000 0.O003+00 0.0000 0.0003+00 0.0000

0.000E+00 0.0000 0.0003+00 0.0000 0.0003+00 0.0000 0.0003+00 0.0000

Milk

mrea/yr fract.

0.0003+00 0.0000
0.0003+00 0.0000
O.0003+00 0.0000

0.0003+00 0.0000

All Pathvays*

arem/yr fract.

1.8512-03 0.9321
1.0773-04 0.0542
2.7023-05 0.0136

1.9853-03 1.0000

a of all water independent and dependent pathways.
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Total Dose Contributions TDOSK(ipt) for Individual Radionuclides (M) and
As area/yr and Fraction of Total Dose At t - 1.0003.00 years

Pathways (p)

Water Independent Pathways (Inhalation excludes radon)

io-

lid*

34
35
38

al

Ground

area/yr tract.

1.2801-05 0.0139
4.5423-05 0.0493
6.271E-06 0.0090

6.6493-05 0.0722

Inhalation

aret/yr fract.

8.2613-04 0.8971
4.4003-06 0.0048
4.2202-06 0.0046

8.347E-04 0.9065

Radon

mrem/yr ftract.

1.0853-09 0.0000
0.0003+00 0.0000
5.447Z-18 0.0000

m08 00 i
1.0853-09 0.0000

Plant Meet

area/yr fract. area/yr fract.

1.079E-05 0.0117 1.6673-07 0.0002
5.8363-08. 0.0001 9.1163-10 0.0000
5.860E-08 0.0001 9.0543-10 0.0000

1.0903-05 0.0118 1.6853-07 0.0002

milk

arem/yr ftract.

4.249Z-07 0.0005
2.2913-09 0.0000
2.3086-09 0.0000

- m
4.2953-07 0.0005

Soil

area/yr tract.

8.0423-06 0.0087
4.3393-08 0.0000
4.3683-08 0.0000

8.1293-06 0.0088

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and
As &rem/yr and Fraction of Total Dose At t - 1.000E+00 years

Water Dependent Pathways

Pathways (p)

Water

area/yr

0.0000Z+0
0.O000+00
0. 000.+00

0.0003+00

fract.

0.0000
0.0000
0.0000

0.0000

Fish

arem/yr ftract.

0.0003+00 0.0000
0.000E+00 0.0000
0.0003+00 0.0000

0.O000+00 0.0000

Radon

m arem/yr fract.

0.0003+00 0.0000
O.000E+00 0.0000
O.000E+00 0.0000

- m
0.O000E+00 0.0000

Plant

mrem/yr tract.

O.000E+00 0.0000
O.000+00 0.0000
0.0003+00 0.0000

O.O00E+00 0.0000

Meat

arem/yr tract.

0.0003+00 0.0000
0.000+00 0.0000
0.0003+00 0.0000

O.O000+00 0.0000

Milk

area/yr tract.

0.0003+00 0.0000
0.0003+00 0.0000
0.0003+00 0.0000

- 0
0.O0003+00 0.0000

All Pathways*

area/yr tract.

8.5833-04 0.9321
4.9923-05 0.0542
1.2603-05 0.0137

m m
9. 2083-04 1.O0000

m of all water independent and dependent pathways.
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Total Dose Contributions TDOSE(ip,t) for Individual Radionuclides (i) and
As area/yr and Fraction of Total Dose At t - 3.0001+00 years

Pathways (p)

Water Independent Pathways (Inhalation excludes radon)

Sio-
elide

234
235
238

tal

Ground

u•re/yr tract.

3.0481-06 0.0160
9.4213-06 0.0495
1.742g-06 0.0092

1.421E-05 0.0746

Inhalation

area/yr fract.

1.7041-04 0.8947
9.0768-07 0.0048
8.7013-07 0.0046

1.7211-04 0.9041

Radon

arem/yr tract.

3.6793-09 0.0000
0.0001+00 0.0000
4.9791-17 0.0000

3.879Z-09 0.0000

Plant

area/yr tract.

2.224Z-06 0.0117
1.211Z-08 0.0001
1.2081-08 0.0001

- 6
2.2491-06 0.0118

Heat

area/yr fract.

3.4371-08 0.0002
1.9331-10 0.0000
1.8671-10 0.0000

-- -
3.4751-08 0.0002

Nilk

ream/yr fract.

8.7623-00 0.0005
4.7241-10 0.0000
4.7591-10 0.0000

8.8561-08 0.0005

Soil

urea/yr tract.

1.6583-06 0.0007
6.9621-09 0.0000
9.0061-09 0.0000

1.6761-06 0.0008

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and
As area/yr and Fraction of Total Dose At t - 3.000E+00 years

Water Dependent Pathways

Water Fish Radon Plant Meat
dio-
elide ream/yr tract. area/yr tract. area/yr fract. area/yr tract. area/yr tract.

234 0.0001+00 0.0000 0.0001+00 0.0000 0.0001+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
235 0.0001+00 0.0000 0.0001+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000z+00 0.0000
238 0.0001+00 0.0000 0.000E+00 0.00)0 0.0001+00 0.0000 0.0001+00 0.0000 0.0001+0n 0.0000

tal 0.0001+00 0.0000 0.000Z+00 0.0000 0.0001+00 0.0000 0.0003+00 0.0000 0.0001+00 0.0000

im of all water independent and dependent pathways.

Pathways (p)

Milk

area/yr tract.

0.0001+00 0.0000
0.000Z+00 0.0000
0.0003+00 0.0000

0.0001+00 0.0000

All Pathways*

area/yr tract.

1.7743-04 0.9316
1.0351-05 0.0544
2.6341-06 0.0138

1.9043-04 1.0000
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Total Dose Contributions TDOSE(i~p,t) for Individual Radionuclides (i) and
As area/yr and Fraction of Total Dose At t - 1.0003+01 years

Water Independent Pathways (Inhalation excludes radon)

Ground Inhalation Radon Plant Heat
tio-
:Aide ma4/yr fract. urem/yr fract. area/yr fract. mrem/yr fract. area/yr fract.

34 0.0003+00 0.0000 0.0003+00 0.0000 0.0003+00 0.0000 0.0003+00 0.0000 0.000Z+00 0.0000
3S 0.0003+00 0.0000 0.0003+00 0.0000 0.0003+00 0.0000 0.0003+00 0.0000 0.0003400 0.0000
'36 0.0003+00 0.0000 0.0003+00 0.0000 0.0003+00 0.0000 0.000E+00 0.0000 0.O000+00 0.0000

.&I 0.000E+OC 0.0000 0.0003+00 0.0000 0.000.+00 0.0000 0.000E+00 0.0000 0.0003+00 0.0000

Pathways (p)

Milk

urea/yr fract.

0.0003+00 0.0000
0.0003+00 0.0000
0.0003+00 0.0000

-
3.O0003+00 0.0000

Soil

area/yr fract.

0.0003+00 0.0000
0.0003+00 0.0000
0.0003+00 0.0000

0.0003+00 0.0000

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and
As mrea/yr and Fraction of Total Dose At t - 1.0009+01 years

Pathways (p)

Water Dependent Pathways

Water Fish Radon Plant Heat
110-

lide area/yr fract. mrem/yr fract. urem/yr ftract. urea/yr fract. area/yr fract.

'34 0.0003+00 0.0000 0.0003+00 0.0000 0.000+00 0.0000 0.000+E00 0.0000 0.0003+00 0.0000
!35 0.O00E+00 0.0000 0.0003+00 0.0000 0.000E+00 0.0000 0.O00E+00 0.0000 0.0003+00 0.0000
:38 0.0003+00 0.0000 0.0003+00 0.0000 0.0003+00 0.0000 0.0003+00 0.0000 0.000E+00 0.0000

ýal 0.O003+00 0.0000 0.000E+00 0.0000 0.0003+00 0.O000 0.0003+00 0.0000 0.0003+00 0.0000

Milk

area/yr fract.

0.000Z+00 0.0000
0.0003+00 0.0000
0.0003+00 0.0000

0.0003+00 0.0000

All Pathways*

urea/yr fract.

0.0003+00 0.0000
0.0003+00 0.0000
0.0003+00 0.0000

+ 0m
0.O0003+00 0.0000

m of all water independent and dependent pathways.
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io-
1lide

34
35
38

al

Total Dose Contributions TDOSZ(i,p,t) for Individual Radionuclides (i) and
As area/yr and Fraction of Total Dose At t - 3.0003+01 years

Water Independent Pathways (Inhalation excludes radon)

Ground Inhalation Radon Plant Meat

area/yr tract. ares/yr tract. urea/yr tract. urem/yr fract. mream/yr tract.

0.000Z+00 0.0000 0.00O0+00 0.0000 0.000E+00 0.0000 0.0003+00 0.0000 0.0003+00 0.0000
0.0003+00 0.0000 0.0001+00 0.0000 0.0001+00 0.0000 0.0001+00 0.0000 0.000Z+00 0.0000
0.0001Z00 0.0000 0.0001+00 0.0000 0.000÷+00 0.0000 0.0001+00 0.0000 0.000Z+00 0.0000

mmm - - m

0.O00E+00 0.0000 0.000E+00 0.0000 0.0001+00 0.0000 0.0001+00 0.0000 0.0001+00 0.0000

Total Dose Contributions TDOSE(i,pt) for Individual Radionuclides (i) and

As urem/yr and Fraction of Total Dose At t - 3.0001+01 years

Water Dependent Pathways

Milk

mure/yr tract.

0.0001+00 0.0000
0.0001+00 0.0000
0.0001+00 0.0000

0.0001+00 0.0000

Soll

urea/yr tract.

0.0001+00 0.%000
0.0003+00 0.0000
0.0003470 0.0000

0.0001400 0.0000

Pathways (p)

Pathways (p)

Water
io-
lide urea/yr tract.

34 0.000Z+00 0.0000
35 0.O000+00 0.0000
38 0.0001+00 0.0000

al O.O00E+00 0.0000

Fish

mrewa/yr fract.

O.O000+00 0.0000
O.O00E+00 0.0000
0.O003+00 0.0000

O.O000+00 0.0000

Radon

mrem/yr tract.

0.000E+00 0.0000
0.0001+00 0.0000
0.0001+00 0.0000

O.O00E+00 0.0000

Plant

mrea/yr fract.

0.0003+00 0.0000
0.0001+00 0.0000
0.000E+00 0.0000

O.O000+00 0.0000

Meat

urem/yr tract.

0.0001+00 0.0000
0.0003+00 0.0000
0.0003+00 0.0000

O.O00O+00 0.0000

Milk

urem/yr tract.

0.0003+00 0.0000
0.0003+00 0.0000
0.0001+00 0.0000

0.0001+00 0.0000

All Pathways*

urea/yr fract.

0.0003+00 0.0000
0.0003+00 0.0000
0.0003+00 0.0000

0.0003+00 0.0000

m of all water independent and dependent pathways.
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mary : TI Priority 2 Pipe Dose (Post-decontamination) File: TIPIPZ2.RAD

Total Dose Contributions TDOSE(ip,t) for Individual Radionuclides (i) and

As area/yr and Fraction of Total Dose At t - 1.0003+02 years

Water Independent Pathways (Inhalation excludes radon)

Pathways (p)

1o-
lid*

34
35
38

al

Ground Inhalation Radon Plant Meat

Arem/yr tract. mrem/yr fract. area/yr tract. area/yr tract. urea/yr fract.

0.0003+00 0.0000 0.0003+00 0.0000 O.000E+00 0.0000 0.000E+00 0.0000 0.0003+00 0.0000
0.0003+00 0.0000 0.000Z+00 0.0000 0.0001+00 0.0000 0.000÷+00 0.0000 0.0003+00 0.0000
0.0003+00 0.0000 0.0003+00 0.0000 0.000E+00 0.0000 0.0001+00 0.0000 0.0001+00 0.0000

O.O000+00 0.0000 O.OOOZ+00 0.0000 O.O00E+00 0.0000 0.0003+00 0.0000 0.0003+00 0.0000

Total Dose Contributions TDOSE(i,pt) for Individual Radionuclides (i) and
As arem/yr and Fraction of Total Dose At t - 1.0003+02 years

Water Dependent Pathways

Water Fish Radon Plant Meat

area/yr tract. area/yr tract. area/yr tract. mrea/yr tract. arem/yr tract.

0.0001+00 0.0000 0.0009+00 0.0000 0.000+E00 0.0000 0.0003+00 0.0000 0.0001+00 0.0000
0.0003+00 0.0000 0.0003+00 0.0000 0.000E+00 0.0000 0.0003+00 0.0000 0.000Z+00 0.0000

0.0003+00 0.0000 O.O000+00 0.0000 O.000E+00 0.0000 O.O00E+00 0.0000 O.O000+00 0.0000

Milk

area/yr tract.

0.0003+00 0.0000
0.0003+00 0.0000
0.0003+00 0.0000

0.0003+00 0.0000

Soil

area/yr tract.

0.0003+00 0.0000
0.0003+00 0.0000
0.0003+00 0.0000

0.0001+00 0.0000

Pathways (p)

io-
lide

34
35
38

al

Milk

area/yr fract.

0.0002+00 0.0000
0.000Z+00 0.0000
0.0003+00 0.0000

0.0003+00 0.0000

All Pathvays*

arem/yr tract.

0.0003+00 0.0000
O.0003+00 0.0000
0.0003+00 0.0000

0.0003+00 0.0000

n of all water independent and dependent pathways.
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Total Dose Contributions TDOSE(ip,t) for Individual Radionuclides (i) and
As area/yr and Fraction of Total Dose At t - 3.0003+02 years

Pathways (p)

Water Independent Pathways (Inhalation excludes radon)

Ground Inhalation Radon Plant Heat
Lo-
lide area/yr tract. arem/yr ftract. ream/yr tract. area/yr tract. arem/yr tract.

34 0.0003+00 0.0000 0.000E+00 0.0000 O.000Z+00 0.0000 0.0003+00 0.0000 0.0003+00 0.0000
35 0.0003+00 0.0000 0.000Z+00 0.0000 0.0003+00 0.0000 0.0003+00 0.0000 0.0003+00 0.0000
38 0.0003+00 0.0000 0.0003+00 0.0000 0.0003+00 0.0000 0.000Z+00 0.0000 0.0003+00 0.0000

al 0.0003+00 0.0000 0.0002+00 0.0000 0.0003÷00 0.0000 0.0003+00 0.0000 0.0003+00 0.0000

milk

are./yr fract.

0.0003+00 0.0000
0.0003+00 0.0000
0.0003+00 0.0000

0.0003+00 0.0000

soil

urea/yr fract.

0.0009+00 0.0000
0.0003+00 0.0000
0.0003+00 0.0000

0.0003+00 0.0000

Total Dose Contributions TDOS3(ip,tl for Individual Radionuclides (i) and
As area/yr and Fraction of Total Dose At t - 3.0003+02 years

Pathways (p)

io-
1 idt

34
35
38

al

Water Fish

area/yr tract. nrea/yr tract.

0.000÷+00 0.0000 0.0003+00 0.0000
3.0333-07 0.9915 3.6443-10 0.0012
0.0003+00 0.0000 0.000Z+00 0.0000

3.033E-07 0.9915 3.644Z-10 0.0012

Water Dependent Pathways

Radon Plant

area/yr tract. are/yr tract.

0.000E+00 0.0000 0.000E+00 0.0000
0.0003+00 0.0000 2.2373-09 0.0073
0.000+E00 0.0000 0.0003+00 0.0000

0.0003+00 0.0000 2.237E-09 0.0073

meat

area/yr tract.

0.000Z+00 0.0000
6.2063-13 0.0000
0.0003+00 0.0000

6.2063-13 0.0000

Milk

arem/yr

0.0003+00
1.3622-12
0.0003400

1.3623-12

fract.

0.0000
0.0000
0.0000

0.0000

All Pathways*

mrea/yr tract.

0.0003+00 0.0000
3.0593-07 1.0000
0.0003+00 0.0000

3.0593-07 1.0000

a of all water independent &nd dependent pathways.
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Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and
As area/yr and Fraction cf Total Dose At t - 1.0000+03 years

Water Independent Pathways (Inhalation excludes radon)

Pathways (p)

Ground Inhalation Radon Plant
hio-
:lide mea/yr tract. nrem/yr tract. area/yr tract. area/yr tract.

!34 0.0003+00 0.0000 0.0001+00 0.0000 0.000E+00 0.0000 0.0003+00 0.0000
!35 0.0003+00 0.0000 0.0003+00 0.0000 0.O000+00 0.0000 0.0003+00 0.0000
3S 0.0003+00 0.0000 0.0003+00 0.0000 0.0003+00 0.0000 0.0003+00 0.0000

:al 0.0003+00 0.0000 0.0003+00 0.0000 0.0003+00 0.0000 O.O00E+00 0.0000

meat

mrem/yr tract.

0.0003+00 0.0000
0.0003+00 0.0000
0.0003+00 0.0000

O.OOOE+00 0.0000

Milk

rem/yr fracz.

0.0003+00 0.0000
0.0003+00 0.0000
0.0003+00 0.0000

0.0003+00 0.0000

Soil

arm/yr tract.

0.0003+00 0.0000
0.0003+00 0.0000
0.000Z+00 0.0000

- m
0.0003+00 0.0000

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and
As arem/yr and Fraction of Total Dose At t - 1.0003+03 years

Water Dependent Pathways

Pathways (p)

Water Fish Radon Plant Meat
lho-

:lide urea/yr tract. arem/yr tract. mrem/yr tract. urem/yr tract. area/yr tract.

!34 1.3363-04 0.9636 2.2273-08 0.0002 1.1503-07 0.0008 9.862E-07 0.0071 4.8123-09 0.0000
!35 3.1523-06 0.0227 2.436Z-09 0.0000 0.000Z+00 0.0000 2.329E-08 0.0002 3.3133-10 0.0000
!38 7.1443-07 0.0052 9.4603-11 0.0000 1.042E-12 0.0000 5.2763-09 0.0000 2.4973-11 0.0000

:al 1.3743-04 0.9915 2.480E-08 0.0002 1.1503-07 0.0008 1.0153-06 0.0073 5.1683-09 0.0000

Milk

area/yr tract.

1.7933-08 0.0001
1.0443-10 0.0000
9.6423-11 0.0000

1.8133-08 0.0001

All Pathways*

area/yr fract.

1.3473-04 0.9719
3.1783-06 0.0229
7.1993--07 0.0052

1.3863-04 1.0000

m of all water independent and dependent pathways.
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Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides Mi) and
As urem/yr and Fraction of Total Dose At t - 1.OOO+03 years

Water Independent Pathways (Inhalation excludes radon)

Pathways (p)

Ground
io-11de

34
35
38

ml

area/yr

0.0003+00
0.0003+00
0.O000+00

0.0003+00

fract.

0.0000
0.0000
0.0000

0.0000

Inhalation

urea/yr fract.

0.0003+00 0.0000
0.0003+00 0.0000
0.0003+00 0.0000

0.0003+00 0.0000

Radon

arem/yr fract.

O.O003+00 0.0000
O.O00E+00 0.0000
O.O000+00 0.0000

O.O00Z+00 0.0000

Plant

area/yr fract.

0.0001+00 0.0000
0.0003+00 0.0000
0.000Z+00 0.0000

0m
0.0003+00 0.0000

Meat

area/yr tract.

0.O00Z+00 0.0000
0.0003+00 0.0000
0.0003+00 0.0000

0.0003+00 0.0000

area/yr

0.0003+00
0. 000÷+00
0.0001+00

0.0003+00

Milk Soil

fract.

0.0000
0.0000
0.0000

0.0000

Area/yr

0.0003+00
0.0003+00
0.0003+00

0. 000÷+00

tract.

0.0000
0.0000
0.0000

0.0000

Total Dose Contributions TDOSI(i,p,t) for Individual Radionuclides (i) and
As mrem/yr and Fraction of Total Dose At t - 1.0001+03 years

Pathways (p)

Water Dependent Pathways

io-
lid.

34
35
38

al

Water

arem/yr tract.

1.3363-04 0.9636
3.1523-06 0.0227
7.144E-07 0.0052

1.3741-04 0.9915

?ish

are/yr fract.

2.2271-08 0.0002
2.4361-09 0.0000
9.460Z-11 0.0000

2.4801-08 0.0002

Radon

•ream/yr tract.

1.1503-07 0.0008
O.O003+00 0.0000
1.042E-12 0.0000

1.1501-07 0.0008

Plant

mrea/yr fract.

9.862Z-07 0.0071
2.328E-08 0.0002
5.276E-09 0.0000

1.0153-06 0.0073

Meat

au em/yr ftract.

4.8121-09 0.0000
3.313Z-10 0.0000
2.4973-11 0.0000

5.1681-09 0.0000

Milk

mrem/yr fract.

1.793E-08 0.0001
1.0443-10 0.0000
9.6421-11 0.0000

1.813E-08 0.0001

All Pathways*

area/yr tract.

1.3479-04 0.9719
3.1781-06 0.0229
7.1993-07 0.0052
14
1.3863-04 1.0000

m of all water independent and dependent pathways.
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Dose/Source Ratios Sumled Over All Pathvays
Parent and Proqeny Principal Radionuclide Contributions Indicated

ant

34
34
34
34
34

Product
(5)

U-234
Th-230
Ra-226
Pb-210
ZD6R (J)

U-235
Pa-231
Ac-227
EDSR(J)

Branch
Fraction

1.0003+00
1.0003+00
1.0005+00
1.0003+00

1.000O+00
1.0003+00
1.0003+00

t- 0.000÷+00

5.2883-03
0.000÷+00
0.0003+00
0.0003+00
5.2883-03

1.O000+00

2.4522-03
7.6143-08
3.761Z-09
1.654Z-13
2.452E-03

2.4963-02
7.183E-07
4.4603-08
2.4963-02

DSR (J.t) (wrem/yr)/(pCi/g)
3.0005+00 1.0003+01 3.000Z+01 1.0003+02

5.068E-04 0.0003+00 0.0003+00 0.0003+00
1.0545-07 0.0003+00 0.0003+00 0.0003+00
1.348E-08 0.0003+00 .O003Z+00 .O00Z3+00
1.485E-12 O.0003+00 0.0003+00 0.0003+00
5.0693-04 0.0003+00 0.0003+00 0.0003+00

3.000÷+02

0.0003+00
0. O000+00
0.0003+00
0. O000+00
0.000+00

0.0003+00
0.0003+00
1.5293-04
1.5293-04

1.0003+03

3.7653-04
3.4403-09
2.016Z-06
6.3403-06
3.0493-04

3.5623-04
2.9623-04
9.3683-04
1.5893-03

35
35
35
35

5.3853-02
0.0003+00
0.0003+00
5.385Z-02

5.175Z-03
4.455Z-07
5.105-08
5.175Z-03

0.0003+00
0.0003+00
0.0003+00
0. 000E+00

0.O003+00
0.0003+00
0.0003+00
0.0003+00

0.O003+00
0.0003+00
0.0003+00
0.0003+00

38 U-238 1.000Z+00 1.3513-02 6.2983-03 1.3173-03 0.0003+00 0.0003+00 0.0003+00 0.0003+00 3.589E-04
38 U-234 1.0003+00 O.OOO+00 6.9553-09 4.311E-09 0.O00O+00 .O0003+00 .O0003+00 0.0003+00 1.0693-06
38 Th-230 1.0003+00 0.0003+00 9.6113-14 3.0853-13 0.0003+00 0.0003+00 0.0003+00 0.0003+00 6.7383-12
30 Ra-226 1.0003+00 0.0003+00 3.303E-15 3.027E-14 0.000÷+00 0.0003+00 0.000Z+00 0.000÷+00 3.1983-09
38 Pb-210 1.0003+00 0.O000+00 8.608E-20 2.4073-18 0.0003+00 0.0003+00 0.0003+00 0.0003+00 9.8583-09
38 EDSR(j) 1.351E-02 6.2983-03 1.3173-03 0.0003+00 O.0003+00 0.0003+00 0.0003+00 3.6003-04

nch Fraction is the cumulative factor for the 'th principal radionuclide daughter: CUINRF(j) - BRF(1)BRF(2)* ... BRF(j).
DSR includes contributions from associated (half-life S 0.5 yr) daughters.

Single Radionuclide Soil Guidelines G(i,t) in pCi/g
Basic Radiation Dose Limit - 10 mrea/yr

lide
i) t- 0.000E+00

34 1.891E+03
35 1.857E+02
38 7.401E+02
s
specific activity

1.0003+00

4.0783+03
4.006Z+02
1.588Z+03

limit

3.0003+00

1.9733+04
1.932E+03
7.593Z+03

1.O000+01

*6.2453+09
"2.160E+06
*3.360E+05

3.0003+01

*6.245E+09
*2.1603+06
*3.3603+05

1.0003+02

*6.245E+09
"2.1603+06
*3.3603+05

3. 0005+02

*6.245E+09
6.5393+04

*3.3603+05

1.0003+03

2.5983+04
6.2933+03
2.778E+04

Sunmed Dose/Source Ratios DSR(it) in (mrem/yr)/(pCi/g)
and Single Radionuclide Soil Guidelines G(i,t) in pCi/g

at tain - time of minimum single radionuclide soil guideline
and at tmax - time of maximum total dose - O.O00E+00 years

1lide
i)

:34
:35
:38
M ýmm

Initial
pCi/g

3.5003-01
2.0003-03
2. 000-03

tmin
(years)

0. 0003+00
0. 0003+00
0. O000+00

DSP(i,tmin) G(i,tmin)
(pCi/g)

5.2883-03 1.891E+03
5.3853-02 1.8573+02
1.351E-02 7.401E+02

-i-

DSR(i,tmax)

5.2885-03
5. 385E-02
1.351E-02

G(i, tmax)
(pci/g)

1.8912+03
1.8573+02
7.4013+02



T'i Limit - 0.5 year 03/08/97 13:50 Page 19
y 2 Pipe Dose (Post-decontanination) File: TIPIPK2.RAD

Individual Nuclide Dose Summed Over All Pathways
Parent Nuclide and Branch Fraction Indicated

Lido))

34
34
34

230
230
230

226
226
226

210
210
210

35

231

227

38

Parent BRF(i)
(i)

U-234 1.0003+00
U-234 1.0003+00
EDUS3(0):

U-234 1.000+00
U-238 1.0003+00
UDOSE31):

U-234 1.0003+00
U-230 1.0003+00
EDOS3(J):

U3-234 1.0003+00
U-238 1.000Z+00
EDOSE3V)

U-235 1.O000+00

U-235 1.0003+00

U3-235 1.0003+00

U3-238 1.0003+00

D0os(j,t), are./yr
1.0003+01 3.0003+01t- 0.0003+00

1.851Z-03
0. O00O+00
1.851Z-03

0.0003+00
0.0003+00
0.O003+00

0.O003+00
0.0003+00
0. O000+00

0. 000+Z00
0.0003+00
0.000Z+00

1. 077Z-04

0. O000+00

0.000Z+00

2.7023-05

1.0003+00

8.5833-04
1.391E-11
8. 583Z-04

2.665E-08
1.9223-16
2.6653-08

1.316Z-09
6.6053-18
1. 3163-09

5.7903-14
1.722E-22
5.7903-14

4.992Z-05

1.437E-09

8.920E-11

1.2602-05

3. 0003+00

1.7743-04
8.622E-12
1.774E-04

3.6883-08
6.169E-16
3.688E-08

4.7173-09
6.053E-17
4.7172-09

5.1973-13
4.815E-21
5.197Z-13

1.0353-05

8.9092-10

1.021E-10

0. 000Z+00
0.0003+00
0.0003+00

0.000+Z00
0. O000+00
0. 0003+00

0.000E+00
0.0003+00
0.0003+00

0. 0003+00
0.0003+00
0.O00Z+00

0.0003+00

0. O00Z+00

0.000E+00

0.OC 33+00
0.0033+00
0.O003+00

0.0003+00
0. O000+00
0.0003+00

0.0003+00
0. O00E+00
0.0003+00

0.0003+00
0. O000+00
0.0003+00

0.0003+00

0. O00Z+00

0.0003+00

1.0003+02

0. JAE+00
0. c..Jr!
0.0003+00

0.0003+00
0.0002+00
0. 0003+00

0.O00Z+00
0. O000+00
0.0003+00

0.0003+00
0.000+00
0.0003+00

0.0003+00

0.0003+00

0.O00E+00

0.000+00

3.0003+02

C. 0008+C
0.0003+00
0.0003+00

0.0003+00
0.0003+00
0.0003+00

0.0009+00
0.0003+00
0.0003+00

0.0003+00
0.000Z+00
0.0003+00

0.0003+00

0.0003+00

3.0593-07

0.0003+00

1.0003+03

1.3163-04
2.1383-09
1.3183-04

1.2043-09
1.3483-14
1.2043-09

7.0573-07
6.3963-12
7.0573-07

2.2193-06
1.9723-11
2.2193-06

7.1243-07

5.924Z-07

1.8743-06

7.1783-072.634Z-06 0.000E+00 0.0003+00
i mmmminmmm

(i) is the branch fraction of the parent nuclide.



PAD, Version 5.70 T% 3
mary : TI Priority 2 Pipe

Aimit - 0.5 year
Dose (Post-decontaninat

03/08/97 13:50 Page 19
Aion) File: TIPIPU2.RAD

Individual Nuclide Dose Summed Over All Pathways
Parent Nuclide and Branch Fraction Indicated

lide Parent a"M(i)

34 U-234 1.0005+00
34 U-238 1.000+00
34 EDOS3(i):

230 U-234 1.0003+00
230 U-238 1.0003+00
230 EDOSE(i):

226 U-234 1.0003+00
226 U-238 1.0003+00
226 EQSE(j):

210 U-234 1.000Z+00
'210 U-238 1.0003+00
210 EDOS3(J):

,35 U-235 1.000Z+00

'231 U-235 1.0003+00

'227 U-235 1.000Z+00

'38 U-238 1.0005+00
m -m

DOSE(j,t), arem/yr
1.0002+01 3.0003+01 1.0003÷02t- 0.0003+00

1.8511-03
0.0008+00
1.8513-03

0.0003+00
0. O000+00
0.0003+00

0.0005+00
0.0005+00
0.0004+00

0.0003+00
0.0003+00
0. 0003+00

1.0773-04

0.0003+00

0.0003+00

2.7023-OS

1.0003+00

8.5833-04
1.391Z-11
9.5835-04

2.665Z-08
1. 922Z-16
2.665Z-08

1. 316E-09
6.6053-18
1.316Z-09

5.7903-14
1.7223-22
5.7903-14

4.9923-05

1.4373-09

8.920Z-11

1.2603-05

3. 0003+00

1.7745-04
8.6223-12
1.7743-04

3.688E-08
6.169Z-16
3.6883-08

4.717E-09
6.053E-17
4.7173-09

5.1975-13
4.815E-21
5. 197E-13

1.035E-05

8.9095-10

1.0215-10

3.0003+02 1.000R+03

0.0005+00
0. 0001+00
0.O0003+00

0.0003+00
0. 000Z+00
0. 0005+00

0.000E+00
0. O000+00
0.0005+00

O.OOOE+00
0.0003+00
0. O00E+00

0. 0005+00

0. 000E+00

0.0001+00

0.000 +00
0. 000Z+00
0. O000+00

0.0005+00
0.O000+00
0.0005+00

0. 0005+00
0. 0005+00
0.0005+00

0.0003+00
0.O000+00
0. O00E+00

0.0005+00

0.0003+00

0. 0005+00

0. 0003+00

0.0003+00
0.0003+00
0. 0003+O0

0.0003+00
C .000O+00
0.0003+00

0.0005+00
0.0003+00
0.0003+00

0.0005+00
0.0003+00
0. O000+00

0. 0005+00

0.0003+00

0.0003+00

0.0003+00

0. 0003+00
0.0003+00
0.0003+00

0.0003400
0.0003+00
0.0003+00

0.0003+00
0.O000+00
0.0005+00

0.0003+00
0.0003+00
0.0003+00

0.0003+00

0.0003+00

3.059E-07

0.O000+00

1.3183-04
2.138R-09
1.3181-04

1.2048-09
1.3485-14
1.2043-09

7.0573-07
6.3963-12
7.0573-07

2.2193-06
1.972Z-11
2.2193-06

7.124Z-07

!.9243-07

1.8745-06

7.1783-072.634E-06 O.0003+00
- -----

'(i) is the branch fraction of the parent nuclide.



MAXD, Version 5.70 T'* Limit - 0.5 year 03/08/97
mozy : TI Priority 2 Pipe Dose (Post-decontamination)

13:50 Page 20
File: TIPIfZ2.RAD

individual Nuclide Soil Concentration
Parent Nuclide and Branch Fraction Indicated

Parent a"I(i)
(1)

U-234 1.0003+00
U-238 1.0003+00
ES(M):

t- 0.0009+00

3.5003-01
0.0003+00
3.5005-01

-230
-230
-230

-226
-226
-226

-210
-210
-210

U-234
U-238

U-234
U-238

U-234
U-238
ES (J):

1.0003+00
1.0002+00

1. 0003+00

1.0003+00

1.0003+00
1.0003+00

0.0003+00
0.0003+00
0. OOOE+00

0.0003+00
0.0005+00
0.0003+00

0.0003+00
0.0003+00
0.0003+00

1.0003+00

1. 802Z-01
2.9193-09
1.8023-01

2.302R-06
1.660Z-14
2.3023-06

4.7143-10
2.366Z-18
4.7143-10

4.9853-12
1.8663-20
4.885E-12

30j,t), pCi/g
3.OOO+00 1.0003+01 3.0003+01

4.7773-02 4.5!ý22-04 7.8555-10
2.322E-09 7.424Z-11 3.8185-16
4.7773-02 4.5823-04 7.8553-10

4.094Z-06
6.8483-14
4.0943-06

2.1533-09
2.7633-11
2.1533-09

6.5302-11
6.6273-19
6.530Z-11

4.7173-06
1.1423-13
4.7173-06

4.1943-09
9.789Z-17
4.1943-09

3.1233-10
6.7203-18
3.1233-10

4.6703-06
1.1413-13
4.6703-06

4.263E-09
1.0413-16
4.2633-09

3.6483-10
8.9093-18
3.648E-10

1.0003+02

5.1805-30
8.3933-36
5.1803-30

4.4899-06
1.0973-13
4.489Z-06

4.0983-09
1.0013-16
4.0983-09

3.5083-10
8.5673-18
3.5083-10

3.0003+02

0. OOO+00
0.0003+00
0.0003+00

4.0103-06
9.7953-14
4.010-06

3.6603-09
8.940Z-17
3.660Z-09

3.1333-10
7.6523-18
3.133Z-10

1.0005.03

0.0003+00
0.0003+00
0.0001+00

2.7011-06
6.5973-14
2.7015-06

2.4653-09
6.0225-17
2.4653-09

2.1105-10
5.1543-18
2.1103-10

?35 U-235 1.0003+00

-231 U-235 1.0003+00

-227 U-235 1.0005+00

138 U-238 1.0003+00
-

2.0003-03 1.0303-03 2.7305-04 2.6193-06 4.4895-12 2.9613-32 0.0003+00 0.0003+00

O.000Z+00 2.1793-08 1.733Z-08 5.5403-10 2.8483-15 6.258e-35 0.0003+00 0.0003+00

0.0003+00 2.539E-10 3.7303-10 1.564Z-ll 8.6243-17 1.940Z-36 0.000Z+OC O.0003+00

2.0003-03 1.0303-03 2.730Z-04 2.619Z-06 4.4893-12 2.9613-32 0.0003+00 0.uIO+O0

Mi) is the branch fraction of the parent nuclide.
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APPENDIX 6

Input Parameters for MicroShield 4.20
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* ~ AKf~~t/I'*~d~A

Dose Point

x L n
Y _...!

z .

Radius -L •.

QuadrAture Order

,M4 "Radial # V4

SCircurn. 4 I0

Disk Geometry

#2 #3 #

Shield Number or Name:

Thickness in units of 11,1A :

4 Buildup Reference:

Material

Air
Tin
Aluminum

Titanium

Concrete
Tungsun
Iron
Uranium

Lead

Water
Nickel

Zirconium

Density
(g/cc)
0.00122
7.3
2.702
4.5
2.35

19.3
7.86

18.75
11.3
1.0
8.9
6.5

AIA~

Shields & Materials

#. ----- L.

.__z--- ---

Densities (Use 4 to indicate default value

or enter a partial or alternate density)-A'_- _•_ ze.., I /•_ I•/• I__

I. L &

X)

19)
r,47Tt4A S4' 'd9 J/~./~A~7~ c

7o~r,,f-r9L1AW 7 P 4- - I 4 .01A Ir 6c~ -,o 7 e7 .h 44

.)4) t&156
- -- - - . - - e .--0 '02 Z 3



APPENDIX 7

MicroShield Output for the Pre-Decontamination Priority 2 Drain Lines
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Hicrothbeld 4.20

Page : 1
DOE Files TIVOUVD.KS4
Run Dates March 6. 1997
Own Time: 9:07 p.m. Thursday
Duration: 0;000:1

File Raf:
Date;: _I I

By':
C:hocked:

Came Title: TI Bounding Pipe Run (Pro-decxntamination)

Does point coordinate I
Does point coordinate I
Dose point coordinate I

Disk radius
Air GqI

GOMETRY 3 - Disk
centimetere

L: 100.0
rt 0.0

0.0
I: 510.0
p: 100.0

feet and
3.0
0.0
0.0

16.0
3.0

inches
3.4

.0
.0
.5

3.4

Source Area: 9S0332. aq cm 1022.93 eq ft. 147302. eq in.

MATERIAL DESIITIMS Wo/c3)
Material Air Gap

Air 0.00122

BUZILJ
Method: Buildup Factor Tables

The material reference is Air Gap

IXTrDMTIOS PARAhr/1TE
Quadrature Order

Radial 20
Circumferential 20

Nua ido
U-234
tJ.236

curios
1.60000-003
1.00000-004

SOURCE PDLDU
p~i/cas Nuclide

1.6636e-003 U-235
1.0521&-004

cuaries
1 .00O0e-004

ACi/cu'
1.0S230-004

**an~nn...nnn..R2SULTS *-w --- a... aw.-w........w.... a.

Energy Activity
(NOV) (photon/see

0.0532
0.0664
0.0727
0.09
0.0933
0.105
0.1091
0.12
0.1214
0.1400
0.1438
0.1633
0.1027
0.16S7
0. 103
0.1949
0.2021
0.2053
0.2214

6. 9866e004
3. 69.9, 003

S. 070e*003
I .0l0*0OOS
1.6500+00S
7. 633e.004
.5500#e004

5. S506#003
2. 371*+004
6.1400+003
3 .805e.005
1. 739*.009
1 .460e.004
1. 94#0
3 .402*#004
2.1630.004
3.1000+004
1. 719*# 005
3 .100e.003

Energy Fluence Rats,
1MeV/eq va/eec)

go Buildup With Buildup
3.165e-003 3.549e-003
2.040e-004 2.269*,-004
2.S396-004 2.812e-004
7.820s-003 C.SSSe-003
1.327o-002 1.4460-002
6.9160-003 7.503e-003
S.230e-003 5.664e-003
5.757*-004 6.214e-004
2.490*-003 2.6$4e-003
9.927*-004 1.065*-002
4.840e-002 5.18ge-002
2.466e-002 2.624*-002
2.350e-003 2.445s-003
3 .226*-001 3.4060-001
5.932e-003 5.9410-003
3. 702*-003 3. 901*-003
G.SO99-003 4.646*-003
3.10#0-002 3.267*-002
7.13&e-004 7.460e-004

Dqosure Rat. In Air
(mi/hr)

no Buildup With Buildup
7.528e-004 6.440e-005
3.631e-007 4.039*-007
4.214e-007 4.667e-007
1.2020-005 1.3150-005
2.032e-005 2.2130-005
1.0610-005 1.1510-005
6.0530-006 8.722e-006
1.997e-007 9.710o-007
3.4990-006 4.2060-006
1.4090-006 1.7250-006
7.664e-*005 1.4440-005
4.148e-005 4.415e-00S
4.0630-006 4.296e-006
S.599e-004 S.914e-004
9.02%-006 1.037a-00S
6.497e-004 6.64.-0o00
1.11Se-OOS 1.211e-005
S.5170-00S 5.709•e-CS
1.267*-006 1.349*-006

TMTALI 3.3S0e.004 4.846*-001 5.1610-001 .32-04 666-08.3430-800 1.141o-004



APPENDIX 8

MicroShield Output for the Post-Decontamination Priority 2 Drain Lines
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Microxhleld 4.20

Page , 1
DOS File: TIPOST.M$4
RUn Date: Harcb 6. 1997
Run Time: 9:12 p.m. Thursday
Duratiou: 0:00:01

File Rfo:
Date: ___

my:
Checked .

Case Title: TI Pipe Run (Post-decontamination)

Doe* point coordinate
Does point coordinate I
Dose point coordinate I

Disk radiu
Air eea

GEOMETRY 3 - Disk
centimeters

1: 100.0
(1 0.0

0.0
I: 0SS.0

100.0

feet
3.0
0.0
0.0

16.0
3.0

and inche*
3.4

.0

.0

.S
3.4

Source Area: 950332. sq cm 1022.93 eq ft. 147302. eq in.

MATERIAL IDUS8ITIES (g/cms3)
Material Air Gap

Air 0.00122

Method: Buildup Factor Tables
The material reference is Air Gap

INTEGRATICI PARAMETERS
Quadrature Order

Radial 20
Circvmferential 20

Nuelide
U-234
U-238

cur ies
S .0000e-006
5 .00000-008

UOUURC NUCLIDRI
oCi /cm' Nuclido

I.4181e-006 U-235
3.2613o-008

cur ies
5.00000e-006

lpCi/cme
5.2613.-COO

*w.....n..e.m...inna.ua.RESULTS .00.6w.e.000...ns.n..a

Energy Activity Eneri y Fluence Rate Exposure Rate In Air
(NOV) (photons/see I (NoV/sq am/sec) (uR/hr)

No Buildup With Buildup No Buildup With Buildup

0.0532 3.4030+002 1.513e-005 1.774o-005 3.764e-008 4.220e-001
0.0644 1.1940*000 1.0209-007 1.135e-007 1.8160-010 2.0190-010
0.0727 2.0350s000 1.269o-007 1.406e-007 2.107*-010 2.333e-010
0.09 5.04,0*.01 3.910o-006 4.277o-006 6.012e-009 6.S77e-009
0.0933 6.249e4001 6.634o-006 7.241*-006 1.016e-008 1.1096-001
0.105 3.816*.001 3.4538-006 2.7Tle-006 5.3040-009 5.754*-009

0.1091 2.775o,001 2.615s-006 2.632e-006 4.026*-009 4.361e-009
0.12 2.7759+000 2.679e-007 3.107o-007 4.499.-010 4.055e-010

0.1214 1.166e+002 1.245e-005 1.343o-005 1.9S0s-008 2.103e-008
0.1401 4.070*+000 4.963*-007 S.323e-007 8.0430-010 8.626e-010
0.1436 1.942e.002 2.420e-005 2.SS30-005 3.942e-006 4.224e-00C
0.1633 4.495e6O01 1.233o-005 1.312e-005 2.074e-001 2.208e-008

0.1837 7.400e.000 1.1759-006 1.24le-006 2.032e-009 2.148o-009
0.1157 9.990ee002 1.413o-004 1.704e-GOO 2.799*-007 2.957e-007
0.190) 1.701e,001 2.416o-006 2.971e-006 4.915e-009 5.18S5-009

0.1949 1.091e,001 1.51e-006 1.9500-006 3.245e-009 3.423e-009
0.2021 1.iSO.e001 3.255e-006 3.423e-006 S.7S*-009 6.054e-009
0.205) *.495e+001 1.554e-005 1.4330-005 2.7595-006 2.900.-008
0.2214 1.0506+000 3.569e-007 3.740e-007 6.436o-010 6.744e-010

TOTAL: 2.100e003 2.467o-004 2.161e-004 4.6860-007 4.993*-007

OFFICIAL RECORD COPY AL 10 118945
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February 24, 1997

SNM No. 23
Docket No. 70-33
Control No. H 8945
oCFR 70.38 (j)

Mr, Mark Roberts
US Nuclear Repulatory Commission
Region 1, Nuclear Material Section B
475 Allendale Road
King of Prussia, PA 19406-1415

RE: Transmital of Gromundwater Radiological Monitoring Data

Dear Mr. Roberts,

In accordance with Appendix B of the "Supplement to the 1992 Remediation Plan
(December 1994)" that was approved by the US Nuclear Regulatory Commission (NRC)
in July 1996, Texas Instruments Incorporated (TI) is transmitting the groundwater
radiological monitoring data for its Attleboro site. This data includes the results of the
sampling and analysis performed over two distinct time periods; one during August and
September of 1995, and the second during Decembu" of 1996 and January/February of
1997.

Tt-:se sampling and analysis efforts were strategically planned to represent groundwater
conditions at the initiation of the latest remediation activities, and subsequent to
completion of said activities. These results, taken in conjunction with a series of samples
collected over a three month period in 1993, confirm that the migration of radionuclides
through groundwater is not a pathway of concern with respect to the TI Attleboro facility.

The results of the most recent sampling are reported in Attachments I and 2 in the form of
summary tables, original laboratory reports and field notes. In addition to listing the
monitoring well locations, the summary tables also describe the remediation area nearest
to the given well.

The analysis of a sample from one well, NRC-9, found a higher than expected level for
gross alpha in December 1996. It was suspected that the level represented an error in the
technique used for sample preservation. To test this hypothesis, well NRC-9 was

FEB 2 5 w97
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resamplWd along with two other wells. Care was taken to assure that proper sample
preservation procedures were followed. The analysis of these three additional samples
were found to be within the expected range. This confirmed that the initial sample for well
NRC-9 was erroneous. The results of these three extra samples are included, along with
the original results, in Attachment 2 on the summary table that describes gross alpha and
gross beta results for the 1996/97 time period. As a further check, isotopic analyses were
run on the resamples from the three wells. The results of the isotopic analyses are
consistent with natural background levels for groundwater (Ref Hem, J.D. 1970).
Consequently, it is concluded that the second set of results was representative of actual
conditions with respect to dissolved uranium and thorium

Attachment 3 is a copy of the Site Hydrology report that was originally submitted as
Appendix F in the Former Burial Site Final Report (September 1993). It is included for
your convenience. This report summarizes the site geological and hydrological conditions
based on three comprehensive hydrogeological characterization reports and approximately
10 years of continuous groundwater monitoring data. It also includes summary tables that
document the results of the groundwater sampling during the three month period in 1993.
Furthermore, this report shows that the types of uranium employed in the former
manufacturing processes at TI are insoluble in typical subsurface soil and groundwater
conditions.

Finally, Attachment 4 is a uranium mobility report prepared by Roy F. Weston Inc., which
contains a brief discussion of the geochemi Wad properties of uranium mobility in
groundwater, particularly focusing on uranium mobility under actual TI site conditions.
This discussion concludes that, based on the types of uranium employed at the TI site and
measured subsurface conditions, uranium mobility is highly unlikely. This conclusion is
consistent with the radiological monitoring data contained in Attachments I and 2.

The data and the discussions presented in this correspondence confirm that groundwater is
not a pathway of concern at the TI Attleboro site. Additionally, submission of this
correspondence constitutes the final remaining activity to which TI committed in the 1994
Supplement Plan. As previously explained to you, during site remediation activities, TI
discovered a small fragment of a uranium fuel element. Arrangements are being made to
dispose of the fragment in accordance with applicable requirements. Once this has been
accomplished all decommissioning activities will be complete. We anticipate being able to
remove the fuel element fragment from the site and transfer it to another NRC licensee by
early March. Having accomplished this, TI's Special Nuclear Materials License (SNM
No. 23) can be terminated and the site released for unrestricted use.
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If ther are any questions concerning this matter, please do not hesitate to conta me at
(S0)236-1809.

Since yours,
Maqrials & Controls Grop

Michael J. Ellio
Environmental Manager

cc: Mr. Thomas F. O'Connell - Massahusetts Department of Public Health -
Radiation Control Program

Attachments:
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TZXAB IZNSTR INCORPORATED
XZTAL AND CONTROL GROt'P

1995 GROSS ALPH8 AMD GROSS 3UAA ANALYSIS

DMGE EIA MONITORINO SAMPLE Nam GROSS ALPHA GROSS DIVA SPEC. CORD.
AREA WEML DATE ELIVATION pci/i pCi/l vbos/cm

PROZXIMTY LOCATIO (feet above XsL)
Back round MW-7S Aug. 27 120.18 2.80 2.60 289.0
Background MW-7 Aug. 27 120.1 -0.02 0.10 274.0
Bldg. 4 GZA-1 Aug. 27 121.32 0.10 3.70 381.0
B-12 Burial Site TI-4S Aug. 27 121.95 3.8 1.60 258.0
Background MW-2S Aug. 27 119.24 0.60 1.50 127.0
B-12 Burial Site MW-4S Aug. 27 121.65 1.00 -2.20 449.0
Background GEI-108 Aug. 27 121.58 0.10 0.20 281.0
Background OW-7 Aug. 27 121.6 7.20 24.70 524.0
Stockade/RR Spur MW-5S Aug. 27 122.15 0.40 1.50 423.0
Stockade/RR Spur MW-5 Aug. 27 122.67 1.10 1.00 298.0
Bldg. 10 BW-5 Sept. 10 N.A. -1.00 3.60 870.0
B-5 Metals Recov MW-6S Sept. 10 121.22 1.10 1.60 390.0
B-12 South Lawn GEI-104 Sept. 10 115.61 -0.30 0.60 500.0
Bldg. 4 GEI-110 Sept. 10 119.6 0.80 3.00 370.0
B-12 Burial Site TI-15 Sept. 10 121.18 2.60 5.10 500.0
B-12 Burial Site NRC-9 Sept. 10 N.A. 0.50 7.00 1140.0
B-12 Burial Site NRC-10 Sept. 10 N.A. 1.30 7.20 530.0
B-17 Hill OW-6 Sept. 17 120.66 1.10 2.50 430.0
Bldg. 10 MW-8S Sept. 17 N.A. 1.40 4.60 330.0

NOTES : N.A. = NOT AVAILABLE
SAMPLES WERE TAKEN FROM ABOVE WELLS WITHOUT BEING PURGED.
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%WWWCU 18, 1995

TOMs Instuments
Mall Stop 114
34 Fomet St.
Attleboro, MA 02703-2481

CASE N4M&M•Ta
Work Order# 95-09-04-OR

This work order contains ten water samples received 09/11/95. These samples were analyzed

for Gross Alpha/Meta.

D LAB ,D WCLIENT ID LAB I

#101-MW-7S 95-09-M2-04 O06-mMW4S 95-09-02-09
,102-MW.7 95-09-042-05 #107-GEI-108 95-09.042-10

o103-GZA-1 95-09-042-06 0108-OW-7 95-09-042-11
#104-TI-4S 95-09-042-07 #109-MW-5S 95-09-042-12
#105-MW-2S 95-09-042-08 #110-MW-5 95-09-042-13

OBLEMS OR UNUSUAL CCM TANC

No problems or unusual --cumst e were noted during the analytical process.

I certify that this data repor is in compliance with the trms and conditioms of the Purdcase
Order, both tednically and for fompleten , for other than the conditions detailed above.
Mem of the data contained in this hard copy data package has been authorized by dt
conizant psotec! manager or his/her deuignm to be accurate as verified by the ollowing

qMAtd



J. bZLAC;;MHJK
TEXAS INSTRUMENTS
Mad Slop 11-4
34 FOREST ST.
ATTLESORO. MA 02703

P.O. 0•500224169
SOG: 9509042
MATRIX: Water

Final Report of Analysis
Date Repouted: 9/18/95

Page 1 of 1

Ssps Amp Anmaivuw
La b 0Dw Dow Be" 10 Aet@t Meiod Rgmo Enw Unfs UDA

954044"1 K KNOVO
95-0042011 S SPIKE

9541INN2-01 9l01-MW-7s
95-604-M-6 Se-
25-00-M-0 010543ZA-1
95-00-M-07 fOA1I-4S
95-06042-06 0105-UP 2S
954004-age 0100s-W-4S
966090442-10 6107-GEI-100
96-404)42-11 0108.04"-
95-00442-12 *lOS.-kf-S
9531104H2-13 01 104kW-S

9506904201 K KNOWN

36-0S.O@-O1 S SpaKm
96.06-02 09 BLIANdK
95-006042-01 D *109AW4S
66.04M2-04 #*OI49w.-78
0640442-05 0104W-7
9640g.0@-f 0103wGZA-1
954*.447 0104.TS-48
9&-0044240 0105-MW$-eS
95-0S442-OS 010MW46'I8
169645041-10 816748-1011
WWW2611- $ 106SC-7

3646042-12 01011MW5SS
96-OS4og-1 0110MAW-

001196 091195 091486 9509042 Grms Alphi
091195 091195 091495 9606042 GrmM AV*h
091196 091195 091495 05090 Gas At"
062795 091196 091495 9509042 GuMss MAm
062796 061195 091495 9605042 Grma Apit
012796 01195 091495 9506042 Gross A4I
062795 091195 091496 9506042 Gess Aloft
082M 061195 091495 9506042 GUss Apis
002796 091195 091495 9509042 Guoss AP"
002795 091195 091495 9606042 Gnss ANpis
062716 091106 061495 95004 GrosAi4s
062715 091195 091495 6606042 Gus A• m
002795 091195 091495 9606042 GemsAkfs
062 091195 091495 960942 Gram Alphs

091195 091196 091495 65004 GemOf
091195 091195 091495 6609042 Gros 8ag
061195 091195 091486 960904 Guams 61"
082795 091196 091495 50602 Gem a"
076 091195 091495 69042 nGSms
027M 091195 001496 6609m GmsOft
082795 091196 091495 0606042 Ges Bess
0627 091195 091496 95004 Gems am
0•2706 091195 091495 6904 " am
0620 091195 091486 66090 Geo ss
062795 091196 091486 9509042 Gram B~f
027 091195 091486 96060 Gms Bgo
0627 091195 091495 95060 G s BMb

07 091195 091495 96004 Gueme

EPA 900.0 MaI
EPA 900.0 MoI
EPA 900.0 MoIled
EPA 9W0.0 AiSO
EPA 900.0 MIled
EPA 900.0 MaIld
EPA 900-0 WOW
EPA 900.0 MIled
EPA 900.0 Mhakd
EPA 900.0 Mailed
EPA 9000 MWaled
EPA 900.0 Mhold
EPA 900.0 Mailad
EPA 900.0 Moied

EPA 000.0 Mod
EPA 000.0 MAodid
EPA 900.0 MC~ld
EPA 9N0.0 MoiMed
EPA 600.0 Maied
EPA 900.0 Mae
EPA 900.0 Maild
EPA 900.0 Mailed
EPA 900.0 Msd
EPA 900.0 Moaed
EPA 600.0 Mrled
EPA 900.0 Moiol
EPA 000.0 Mailed
EPA 9000 Mao l

24390
223.50

-0.10
0.60
2.60

-0,20
0.10
3.&0
0.60

-0.50
0.10
7.20
0.40
1.10

430.60
4,64.60

-0.10
0.30
2.60
0.10
3.70
1.00
1.50

-2.20
020

24-10
1.30
1.00

9.80 PcI,
4.60 PCIA.
020 PC-VI
0.60 PCVL
1.30 PCIL/
0.60 PCi/L
0.70 PCVL
2.00 PCIO/.
0.60 PCi
100 PCOL
0.60 PCIOL
1.50 PCV/
0.60 PI.
0.80 PCiU

17.20 PC1RL
6.30 PC•IL
0.50 PCO .
1.30 PC6/L
2.20 PCIIL
1.50 PCU/I
1.90 PC/.
3.50 PCY.
1.40 PCII
2.40 PCIVL
130 PCIOI
3.20 PCYL
1.40 PCVL
1I30 PCI/I

0.12
012
012
0.38
061
048
063
1.09

030
084
044
085
0,38
051

0.16
0 t6
0.16
042
067
0.48
0.55
112
042
085
0.43
0.71

0.42
046

Approved bp.hk k ý a
MCR MC~OWgiL Latmomibnw

IMAIEberlln Oak Ridge I Aboabory * Ml Scarbor. Road o Oak Ridge, TN 37L30 o 41I5) 481416LI
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TMA/OR-3560

October 5o 1995

J. Szlachduk
Texas Inatuments
Mail Stop 11-4
34 Forest St.
Attleboro, MA 02703-2481

Work l /r 95-09-096-OR

SAMPLE RECEIPT

This work order contains nine water samples received 09/19/95. These samples were
analyzed for Gross Alpha/Beta.

Q LAD ID CLIENT ID LA

BW-s 95-09-096-04 NRC-9 95-09-096-09
MW-6S 95-09-096-05 NRC-10 95-09-096-10
GEI-104 95-09-096-06 OW-6 95-09-096-11
GEl-110 95-09-096-07 MW-8S 95-09-096-12
TI-15 95-09-096-08

PROBLEMS OR UNUSUAL CIRCLMSkANCES

No problems or unusual circumstances were noted during the analytical ptocess.

CERTIFCATION OF ACCURACY

I certify that this data report is in compliance with the terms and conditions of the Purchase
Order, both technically and for completeness, for other than the conditions detailed above.
Release of the data contained in this hard copy data package has been authorized by the
cognizant prop•d nager or his/her desinee to be accurate as verified by the follwing
signature.

Date: L44 • c'



J. SZLACHCIUK
TEXAS INSTRUMENTS
MAIL STOP 11-4
34 FOREST ST.
ATTLEBORO, MA 02703-2481

P.O. # 500224169
SDG: 9509096
MATRIX: Water

Final Report of Analysis
Date Reportecl: 10/5M95

Page I of I

ub1)co 0Do MDDate DBe" 1ot 8eh AM*uh Mu!ali" Emodt D

95-09490001 K KNOWN
95-0904961 S SPIKE
95-09-096-029B BLANK
96490904 0) mW-S
95-094006-04 OW-S
95-0946-OM Iw4S
95-09-04960 GEII-104
96-094-wNC 0E1-110
95409-960 TI-1S
95-OWO-9w NFIC4
65.09496-10 NRAC-10
95-N-ON-il 0W4
95409466-2 MW-8S

95.04.06-0 K KNOWN
95-09-011"1 S SPIKE
95-04s0u 8 BLANK
95-0943911-03 D MW41S
95-094960 OW-S
659-141-660 uW4S
95-094"64" (9-104
9504906107 0E11-t0
95-00466.0 TI-IS
95-oo9m-a NRC49
954094WI-0 NFIC-10
96)094W6I O1
36549046W12 UW48

091995
091995
091995
091095

091095
091095
091095
091095
091095
091095
091095
09179
091795

091995
091995
001995
091095
091095
091095
091095
091065
091095
091095
091095
091796
0917

091996
091995
091995
061995
091995
091995
091995
091995
091995
091996
091995
091995
091995

091995
091995
091965
091965
091995
091996
091m9
091995

09196
091995
091966
091995

092695
092695
092695
092695

092695
092695
09279
092795
09279
092795
092•76
09276M
092795

092695

092695002695

092795
092795

09279

092795
092795
06927

95009M6m GrowAkf
95090960mm AWha
9509M960mm AWha
9509N Gran Mom
95-O 0rom AWNm
96536 0mmf A%*M
9509M960mm At"
95-9 Gran AWO
950909Graft Akft
9509MN 0mm Al~ft
9509ON 0mmf A%"
95090M m Gross#4
9509096 Graf A4ha

950900 Grow Soft
95090660mm 86a"

95009N Gram Oft
950000mm GrowOd
9509M Grow BOO
2500 almm a"

5MMO Grmm Oft
9500N Gram ftb
111901 Gram 86Ws
MU00m 0mm8we
MUO9N 0mmle BeW
95U9m Grow Bss

EPA 900.0 Maile
EPA 900.0 Moaild
EPA 900.0 MWOled
EPA 900.0 Mailed
EPA 900.0 Mile
EPA 900.0 Mailed
EPA 900.0 Mailtd
EPA 900.0 Moaled
EPA 900.0 AIla~
EPA 900.0 Moiled
EPA 900.0 aiodied
EPA 900.0 Moilled
EPA 900.0 Moiled

EPA 9000.0 M e
EPA 900.0 Miltd
EPA 900.0 LMaId
EPA 900.0 Mal
EPA 900.0 Madl~
EPA 900.0 Mailed
EPA 900Z.0 Maile
EPA 900.0 Malled
EPA 900.0 MadW
EPA 900.0 MaOied
EPA 900.0 Moaled
EPA 900.0 M0~le
EPA 900.0 kMled

229.10
223.60

0.00
0.50

-1.00
1.10

-0.30
0.80
2.60
0.50
1.30
1.10
1.40

44.030
388LOO

0.30
2.40

1A80

0.60

3.00
5.10
7.00
7.20
2M80
4.60

920 PCUL
3.30 PCIYL
020 PCVt.
0.80 PCUL.
1.10 PCa.
0.60 PCUL.
1.40 PC./L
090 PCL,.
1.10 PCn.
1.40 PCUL
0.0 PCiI.
1.00 PCI/L
1.00 PC0.

16.20 PCUI.
420 PCVL
0.30 PCVL
1.40 PCIL
2.40 PCUL
1.40 PCUL
2.70 PCI/L
15-0 PCn..
1.80 PCYL
2.60 PCa.
1-00 PCi/•,
1.70 PC0L
1.70 PCUI.

0.06
006
0.06
030
0.62
0.31
0.58
0.36
0,45
081
0.36
048
0.39

006
0.06
0.07
027
0.46
027
0.34
028
0.34
0.52
0.26
0,34
0.31

M.R Mcoouwk l.x Manager

Oak Ridde Laburawoy * 601 Scarboro Riad - Oak Ridge, TN 37M3 * 4615) 481.063
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a

GROUNDWATER RADIOLOGICAL MONITORING REPORT
TEXAS IESTRtWINS INCORPORATED

METALS AID CONTROL GROUP

1996 AND 1997 GROSS ALPrA AND GROSS BETA ANALYSIS

RFClEEIAWTE MONITORING SAMPLE WATER GROSS ALPHA GROSS BETA SPEC. CORD
AREA WELL DATE ELEVATION pCi/i pCi/i ushos/c3

PROXIMITY LOCATION (feet above NSL) ,,
Background MW-7S Dec. 21 120.18 -0.49 1.76 262.0
B-.12 Burial Site TI-4S Jan. 04 * 12.35 13.48 134.0
B-12 Burial Site TI-4S** Feb. 03 * 0.29 2.62 159.0
B-12 Burial Site MW-4S Dec. 21 121.65 -0.26 -2.20 359.0
Background GEI-108 Dec. 21 121.58 0.50 3.67 449.0
Background OW-7 Dec. 22 * 1.56 2.58 342.0
Stockade/RR Spur MW-5S Dec. 21 * -0.38 -0.15 344.0
B-5 Metals Recov. MW-6S Jan. 08 * 12.53 5.92 390.0
.B-12 South Lawn GEI-104 Dec. 23 * 8.92 7.83 421.0
B-12 Burial Site NRC-9 Dec. 23 * 37.88 22.65 740.0
B-12 Burial Site NRC-9** Feb. 04 * 4.61 14.19 380.0
!B-12 Burial Site NRC-10 Dec. 23 * 11.01 24.54 382.0
B-12 Burial Site NRC-23 Dec. 21 N.A. 0.50 6.21 117.0
B-17 Hill OW-6 Dec. 21 * 1.71 3.95 184.0
B-17 Hill OW-6** Feb. 04 * -0.08 3.74 194.0
Bldg. 10 MW-8S Jan. 04 * 0.48 3.90 219.0

NOTES: N.A. = NOT AVAILABLE
SAMPLES WERE TAKEN FROM ABOVE WELLS AFTER BEING PURGED.
* - UNABLE TO GAUGE LEVEL. ORIGINAL ELEVATION ALTERED.

** " EMPLOYED PROPER SAMPLING PRESERVATION TECHNIQUE.
NO NEW ELEVATION AVAILABLE.



0

GROtUNDATER RADIOLOGICAL SAMPLING REPORT

FOR YEAR 1996 AND 1997

FIELD NOTES SUOIMARY

WELLS SAMPLE WELL WATER WATER WELL TOTAL SPEC. CORD. PH

DATE ELEV. DEPTH ElEV. DEPTH VoLmE uwhow/c- uS
3O1-7S 12/21/96 125.28 2.75 122.53 38.70 53.96 262.0 7.64

TI-4S 12/21/96 * 3.08 * 30.05 4.70 134.0 6.85

Wt-4s 12/21/96 128.55 4.21 124.34 21.10 25.35 359.0 7.21

GEl-lOS 12/21/96 133.88 6.51 127.37 18.92 2.16 449.0 6.35

O1-7 12/22/96 * 5.10 * 13.65 1.49 342.0 6.42

3W-5s 12/21/96 * 4.65 * 27.40 34.15 344.0 6.90

DOf-6S 1/8/97 * 5.61 * 16.40 1.88 390.0 6.89

G0I-104 12/23/96 * 7.85 22.10 2.10 421.0 6.45

KRC-9 12/23/96 * 2.92 * 11.60 1.50 740.0 6.89

NRC-1O 12/23/96 * 2.11 * 12.15 1.75 382.0 6.99

___-6 12/21/96 * 3.47 * 14.65 1.95 117.0 6.75

mm-es 1/4/97 * 5.65 * 22.00 24.54 184.0 6.97

AC-23 12/21/96 N.A. 0.00 N.A. 8.81 1.53 219.0 6.64
iiiii N III II I

OTES: N.A. - NOT AVAILABLE
* - UNABLE TO GAUGE LEVEL. ORIGINAL ELEVATION ALTERED. NO NEW ELEVATION AVAILABLE.



GROUNDWATER RADIOLOGICAL MONITORING REPORT
TEXAS INSTRUMENTS INCORPORATED

METALS AND CONTROL GROUP

1997 IBOTOPI~ RADhtflI.. TWORIUM

RNEXDIATED MONITORING SAMPLE Radium 228 Thorium 228 Thorium 230 Thorium 232
AREA WELL DATE pCi/i pCi/I pci/i pCi/1

PROXIMITY LOCATION _______________ _____

B-12 Burial Site TI-4S Feb. 03 1.20 0.31 0.53 0.38
B-12 Burial Site NRC-9 Feb. 04 2.42 0.45 0.73 0.11
B-17 Hill OW-6 Feb. 04 1.74 0.35 0.83 0.21

1997 TOTAL RADIUM, ISOTOPIC URANIUM
REMEDIATED MONITORING SAMPLE Total Radium Uranium 234 Uranium 235 Uranium 238

AREA WELL DATE pCi/i pci/i pci/i pCi/i
PROXIMITY LOCATI ON

B-12 Burial Site TI-4S Feb. 03 0.58 0.11 0.00 0.11
B-12 Burial Site NRC-9 Feb. 04 0.99 0.15 0.06 0.05
B-17 9Bil OW-6 Feb. 04 0.34 0.16 0.07 0.16

1997 FIELD NOTES SUMMARY

MONITORING SAMPLE WATER TOTAL VOLUME SPEC. COND. PH TMP.
WELL DATE DEPTH Umhos/cm uS Dog. F

LOCATION
TI-4S Feb. 03 3.12 4.70 159.00 6.91 54.00
NRC-9 Feb. 04 2.95 1.50 380.00 6.90 50.00
OW-6 Feb. 04 3.6 1.93 194.00 6.80 50.00

NOTES: N.A. = NOT AVAILABLE
SAMPLES WERE TAKEN FROM ABOVE WELLS AFTER BEING PURGED.
* = UNABLE TO GAUGE LEVEL. ORIGINAL ELEVATION ALTERED. NO NEW ELEVATION AVAILABLE



Thermo NUtech
Oak R ýge i
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FAX t4233 4Fk'.&;iTNU-OR-5547

January 16, 1997

Joseph Szlachciuk
Texas Instruments
Mail Stop 11-4
34 Forest St.
Attleboro, MA 02703-2481

CASE NARRATIVE
Work Order# 97-01012-OR

SAMPLE RECEIPT

This work order contains thirteen water samples received 01/09/97. Samples were filtered
through a 0.45 micron filter and the filtered portion was analyzed for Gross Alpha/Beta.

Client ID

MW-75
TI-4 S
MW-4S
GEl-108
OW-7
MW-5S
GEl-104

Lab ID

97-01012-04
97-01012-05
97-01012-06
97-01012-07
97-01012-08
97-01012-09
97-01012-10

Client ID

NRC-9
NRC-10
OW-6
MW-8S
NRC-23
MW-6S

97-01012-11
97-01012-12
97-01012-13
97-01012-14
97-01012-15
97-01012-16

Lab ID

PROBLEMS OR UNUSUAL CIRCUMSTANCES

No significant problems or unusual circumstances were noted during the analytical process.

CERTIFICATION OF ACCURACY

i certify that this data report is in compliance with the terms and conditions of the Purchase
Order, both technically and for completeness, for other than the conditions detailed above.
Release of the data contained in this hard copy data package has been authorized by the
cognizant project manager or his/her designee to be accurate as verified by the following
signature.

V~
M.R. McDougall 'l
Laboratory Manager

Date: % 1 It(,1



Joseph Szlachciuk
Texas Instruments
Mail Stop 11-4
34 Forest Street
Attleboro, MA 02703-2481

PO#: 500808588
SDG: 9701012
Matrix: Water

Final Report of Analysis
Date of Report: 1/16/97

Page 1 of 2

I Sample Receipt Analysis
FLab ID Client ID Date Date Date Batch ID Analyle Method Result Error MDA Units

97-01012-01

97-01012-01

97-01012-02

97-01012-03

97-01012-04

97-01012-05

97-01012-06

97-01012-07
97-01012-08

97-01012-09

97-01012-10

97-01012-11

97-01012-12

97-01012-13

97-01012-14
97-01012-15

97-01012-16

K
S
B
D

KNOWN

SPIKE

BLANK

MW-7S

MW-7S

TI-4

MW-4S

GEI-108

OW-7

MW-5S
GEI-104

NRC-9

NRC-10

OW-6

MW-8S
NRC.23

MW-6S

01/09/97
01/09/97

01/09/97

12/21/96

12/21/96

01/04/97

12/21/96

12/21/96

12r22196

12/21t96

12123/96

12/23/96

12123/96

12121/96

01/04/97

12/21/96

01/08/97

01/09/97
01/09/97

01/09/97

01/09/97

01/09/97

01/09/97

01/09/97

01/09/97

01/09197

01/09/97

01/09/97

01/09/97
01/09/97

01/09/97

01/09/97

01/09/97

01/09/97

01/13/97

01/13/97

01/13/97

01/13/97

01/13/97

01/13/97

01/13/97

01/14/97

01/14/97

01/14197

01/14/97

01/14/97

01/14/97

01/14/97

01/14/97

01/14/97

01/14/97

9701012

9701012

9701012

9701012

9701012

9701012

9701012

9701012

9701012

9701012

9701012

9701012

9701012

9701012

9701012

9701012

9701012

Gross Alpha

Gross Alpha

Gross Alpha

Gross Alpha

Gross Alpha

Gross Alpha

Gross Alpha

Gross Alpha

Gross Alpha

Gross Alpha

Gross Alpha

Gross Alpha

Gross Alpha

Gross Alpha

Gross Alpha

Gross Alpha

Gross Alpha

EPA 900.0 Modified
EPA 900.0 Modified

EPA 900.0 Modified

EPA 900 0 Modified

EPA 900.0 Modified

EPA 900 0 Modified

EPA 900.0 Modified

EPA 9000 Modified

EPA 900.0 Modified

EPA 900.0 Modified

EPA 9000 Modified

EPA 900 0 Modified

EPA 900.0 Modified

EPA 900 0 Modified

EPA 900 0 Modified

EPA 900.0 Modified

EPA 900 0 Modified

212.19

223.00

-024

-049

-0.26

1233

-0.26

0 50
1 56

-038

8 92

37.88
1101

1 71

0 48

0 50

1253

8 50

7 69

0.31

0.68

0.73

3 73

0.94

094

0.74

0.42

2.84

3 08
1 48

190

080
1 07

61

0.87

0.86

1 43

144

4.41

1 85

1.65

1 03

0 89

3 43

1 51

109

314

1 39

1 89
115

PCI/L
PCI/L

PCI/L
PCI/L
PCI/L
PCI/IL

PCI/L.

PCI/L
PCI/L

PCI/L

PCI/IL

PCI/L
PCI/I.

PCI/L

PCI/L

PCI/L

PCi/L

KuKnovm.Sm•Apnk.B-8Wi*kD-Dq*=9sate.MS-Mox Spn e

Thermo NUtech

Approved by:
M.R McDougalL

A Subsidiary of Themo,,., ReHaFiedoilon a Theini '
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Thermo NUtecl
t '.- '.arbor% .: ,

Oak R.,;e. TN• 7

,'2314h' -

FAX '423) 4Ti':.-: :

FAX i,231 48-' "

TNU-OR-5547

January 16, 1997

Joseph Szlachciuk
Texas Instruments
Mail Stop 11-4
34 Forest St.
Attleboro, MA 02"03-2481

CASE NARRATIVE
Work Order# 97-01012-OR

SAMPLE RECEIPT

This work order contains thirteen water samples received 01/09/97. Samples were filtered
through a 0.45 micron filter and the filtered portion was analyzed for Gross Alpha/Beta.

Client ID

MW-75
TI-4 S
MW-4S
GEI-108
OW-7
MW-5S
GEl- 104

Lab ID

97-01012-04
97-01012-05
97-01012-06
97-01012-07
97-01012-08
97-01012-09
97-01012-10

Client ID

NRC-9
NRC-10
OW-6
MW-8S
NRC-23
MW-6S

Lab ID

97-01012-ii
97-01012-12
97-01012-13
97-01012-14
97-01012-15
97-01012-16

PROBLEMS OR UNUSUAL CIRCUMSTANCES

No significant problems or unusual circumstances were noted during the analytical process.

CERTIFICATION OF ACCURACY*

I certify that this data report is in compliance with the terms and conditions of the Purchase
Order, both technically and for completeness, for other than the conditions detailed above.
Release of the data contained in this hard copy data package has been authorized by the
cognizant project manager or his/her designee to be accurate as verified by the following
signature.

M.R. McDougall 11
Laboratory Manager

Date: i I t•l 33



Joseph Szlachciuk
Texas Instruments
Mail Stop 11-4
34 Forest Street
Attleboro, MA 02703-2481

PO#: 500808588
SDG: 9701012
Matrix: Water

Final Report of Analysis
Date of Report: 1/16/97

Page 1 of 2

I Sample Receipt Analysis
Lao ID Client ID Date Date Date Batch ID Analyle Method Result Error MDA Units

97-01012-01
97-01012-01
97-01012-02
97-01012-03

97-01012-04

97-01012-05

97-01012-06
97-01012-07

97-01012-08

97-01012-09
97-01012-10
97-01012-11
97-01012-12

97-01012-13
97-01012-14

97-01012-15

97-01012-16

K
S
B
D

KNOWN
SPIKE
BLANK
MW-7S

MW-7S
TI-4

MW-4S
GEI-108

OW-7

MW-5S
GEI-104
NRC-9

NRC-10
OW-6
MW-aS

NRC-23
MW-6S

01/09/97

01/09/97

01/09/97

12/21196

12/21/96

01104/97

12/21/96

12/21/96

12r22/96

12/21196

12/23t96

12/23/96

12/23/96

12/21/96

01/04/97

12/21/96

01/08/97

01/09/97

01/09/97

01/09/97

01/09/97

01/09/97

01/09/97

01/09197

01/09/97

01/09/97

01109/97

01/09W97

01/09/97

01/09/97

01/09/97
01/09/97

01/09/97

01/09/97

01113/97

01/13197
01/13/97

01/13/97

01/13/97

01/13/97

01/13/97

01/14/97

01/14/97

01/14/97

01/14/97

01/14/97

01/14/97

01/14/97

01114/97

01/14/97

01114/97

9701012

9701012

9701012
9701012

9701012

9701012

9701012

9701012

9701012

9701012

9701012

9701012

9701012

9701012
9701012

9701012

9701012

Gross Alpha

Gross Alpha

Gross Alpha

Gross Alpha

Gross Alpha

Gross Alpha

Gross Alpha

Gross Alpha

Gross Alpha

Gross Alpha

Gross Alpha

Gross Alpha

Griss Alpha

Gross Alpha

Gross Alpha

Gross Alpha

Gross Alpha

EPA 900.0 Modified

EPA 900.0 Modified

EPA 900.0 Modified

EPA 900 0 Modified

EPA 900.0 Modified

EPA 900.0 Modified

EPA 9000 Modified

EPA 900.0 Modified

EPA 900.0 Modified

EPA 900.0 Modified

EPA 900,0 Modified

EPA 900.0 Modified

EPA 900 0 Modified

EPA 900.0 Modified

EPA 900.0 Modified

EPA 900 0 Modified

EPA 900.0 Modified

212.19
22300

-0.24

-049

-0.26

12-35

-026

0 50

1.56

-038
8.92

37.88

11 01

1 71

048

0 50

1253

8 50
7 69

0.31

0.68

0.73

3.73

0.94

094

0 74

0 42

2.84

3 08

148

1.90

0.80

1 07

1 61

0.87
0.86

1 43

1 44

441

1.85

1 65

1.03

0.89

3 43

151

1 09

314
1.39

1.89

115

PC/L
PCI/L

PCi/L

PCI/IL

PCVL

PCI/L

PCI/L

PCI/L

PCI/L

PCI/L
PCI/L
PCI/L
PCI/L

PCI/L
PCI/L

PCVl.
PCI/L

KmKflow1.SmSp~eikBuinualh.DuDpkIate.MSI3Matfl Spike

Thermo NU tech

Approved by: 11\LC'.- - 1/16/97

M.R. McDougall, La&ratory Manager

A Subsidiary of Thelivo HReshiejisaon. a Thetmo Liectrn"s Company
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Joseph Szlachciuk
Texas Instruments
Mail Stop 11-4
34 Forest Street
Attleboro, MA 02703-2481

PO#: 500808588
SDG: 9701012
Matrix: Water

Final Report of Analysis
Date of Report: 1/16/97

Page 2 of 2

Sample Receipt Analysis
Lab ID Client ID Date Date Date Batch ID Analyle Method Result Error MDA Units

97-01012-01
97-01012-01
97-01012-02

97-01012-03
97-01012-04

97-01012-05
97-01012-06

97-01012-07

97-01012-08
97-01012-09
97-01012-10

97-01012-11
97-01012-12
97-01012-13

97-01012-14
97-01012-15

97-01012-16

K
S
B
D

KNOWN

SPIKE
BLANK
MW-7S
MW-7S

TI-4
MW-4S

GEl-108
OW-7
MW-5S

GEI-104
NRC-9
NRC-10
OW-6
MW-8S
NRC-23
MW-6S

01/09/97

01/09/97
01109/97

12/21/96

12/21/96

01/04/97
12/21/96

12/21/96

12/22/96
12/21/96

12/23/96

12/23/96

12/23t96

12/21/96

01/04/97

12/21/96

01,1M8/97

01/09/97

01/09/97

01/09/97

01/09/97

01/09/97

01/09/97

01 /09/97

01/09/97

01/09/97

01/09/97

01/09/97

01/09/97

01/09/97

01/09/97

01/09/97

01/09/97

01/09/97

01/13/97

01/13/97
01/13/97

01/13/97

01/13/97

01/13t97
01/13/97

01/14/97

01/14/97

01/14/97

01/14/97

01/14/97

01/14/97

01/14.'97

01/14/97

01 14197

01/14/97

9701012

9701012

9701012

9701012

9701012

9701012

9701012

9701012

9701012

9701012

9701012

9701012

9701012

9701012

9701012

9701012

9701012

Gross Beta
Gross Beta
Gross Beta
Gross Beta
Gross Beta
Gross Beta

Gross Beta
Gross Beta

Gross Beta
Gross Beta
Gross Beta

Gross Beta
Gross Beta
Gross Beta

Gross Beta
Gross Beta
Gross Beta

EPA 900 0 Modified

EPA 900.0 Modified
EPA 900.0 Moditied

EPA 900.0 Modified

EPA 900.0 Modified

EPA 900.0 Modified

EPA 900.0 Modified

EPA 900.0 Modified

EPA 900.0 Modified

EPA 900.0 Modified

EPA 900.0 Modified

EPA 900 0 Modified

EPA 900.0 Modified

EPA 900.0 Modified

EPA 900.0 Modified

EPA 900.0 Modified

EPA 900.0 Modified

362.07
378 28

0.00

2 29

1.76

13.48

1.21

3.67

2.58

-0.15

783

22.65

24.54

395

3.90

6.21

5 92

14.50
6.45

0.60

095

0.92

2.61
0.88

1.03

0.83

0.67

2.45

166

1.58

1.82

0.93
1.56

099

0.84
1 12

146

1.47

3.49
1.43

1.50

1.23

1.20

3.63

1 48

1.30

2-84

1 31

221

1.26

PCI/L
PCI/L

PCUL

PCI/IL

PC/L

PCI/L

PCIL

PCIL

PCI/L

PCVL
PCI/I.
PCI/L

PCIfL

PCI/L

PCIL

PCI/L

PCIL

Approved by: tNN% *'*'• 1/16/97
M.R. McDougall. Labo y Manager*Ku~iowno.S-SP&O..-BaBWf.D0DuOlCMt.MS-Maftmi Spike

Thermo NU tech A Subiidiary of Theinto Remawjatoon. a Thermo Electron Company
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TEXAS INSTRUMENTS, INC
WASTE WATER TREATMENT

CHAIN OF CUSTODY DOCUMENT
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TEXAS INSTRUMENTS, INC
WASTE WATER TREATMEN A

CHAIN OF CUSTODY DOCUMENT

I
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SAMIPLE: C0ILLECTI0N:
14

lay -ýtrSL NUMNBER:
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Thermo NU tech
i I Scawrlr Road

Oa. Ridqt, IN 37830
14Ž, '; 481 -06P3

FAX 142'., 4A3 --6 "

TNU-OR-5605 FAX 4?', 42.1.o1.02.

February 12, 1997

J. Szlachciuk
Texas Instruments
Mail Stop 11-4
34 Forest St.
Attleboro, MA 02703-2481

CASE NARRATIVE
Work Order# 97-02009-OR

SAMPLE RECEIPT

This work order contains three water samples received 02/05/97. These samples were
analyzed for Radium-228, Isotopic Thorium, Total Radium and Isotopic Uranium. One sample
was also analyzed for Gross Alpha/Beta. All samples were filtered through a 0.45 micron filter
and the filtrate was analyzed.

CLIENT ID LAB ID

TI-4S 97-02009-04
OW-6 97-02009-05
NRC-9 97-02009-06

SPECIAL PROBLEMS OR UNUSUAL CIRCUMSTANCES

No significant problem-,; were noted during the analysis process.

CERTIFICATION OF ACCURACY

I certify that this data report is in compliance with the terms and conditions of the Purchase
Order, both technically and for completeness, for other than the conditions detailed above.
Release of the data contained in this hard copy data package has been authorized by the
cognizant l. roject manager or his/her designee to be accurate as verified by the following
signature.

MR. McDougall (•
Laboratory Manager

Date:- O~hepl.)3



J. Szw~iinick
TOM k'sanaisri
Msd Stp 11 -4
34 Foreg Sheet
Aftboro. MA 02703-2481

P.O. 06 000SOSSU
SOG: 97024
Mat=: Waler

Aind Piapo of Anmlyi
Dow Ripasled: N2bS

pape I0 d

surf Anaysi
La 0) coew* so Due o Df Be~t 4I A ho ow" Eam MDA . pll

9740224-01 K KNXWA
97.02024-0 1 5 SPIKE
974NNOS-.0 D BLANK
97.02024-03 D 71-48
97-0204*4 TI-41S
97-02024-05 0W4

97.0=04-Vi K KNW
07-02024-01 S SPinE
97-4M4-402 B BLANK
91424124-03 D TI-4S
974WO02404 1.48
29?42024,ft OY4

ow w 02'¶ia7 0211 4P
amZ37 02fl2A7 02dI37
am/12* MM?2* 02114197
GMF03 02F127 0214197
a0pom7 02112* 02/1419
021419 02flbW 0214W9

02/17197 021,27 OW14W
=02J297 02/12197 0&1141W

021197M W02/297 02/14197
021W97 0211219? 02/14097
02/03M9 02/1"79 02/14W9
02AKWY M212)97 OVUM19

9702024ONw Alpf
37'0204 nMm A~ta
V70204 Give AiWO
VF024 Gumw Aoft
370204 0mmv AWS~
117024 ftm DAim

970204 an Bob
970204 GfOUMDe
970204 oram ie
9702024 Gr. MUgh1
970204 Gmme Baef
37M2024 Orans Sel

EPAND-0100mdudle
EPA UOWO dfa
EPAM000UD
EPA N00.0 Mslfd
EPA 90 0 MocntW
EPA 900.0 Mok

EPA 900.0 Wdiled
EPA 900. ViodillmI
EPA 900.0 Mod
EPA 900.0 Me~
EPA 900.0 Megd•e
EPA 9Of.0 IO Imled

2141-1
301 OS

-02S
o.29

365-34
414.31

021
2.22
2.62
3 74

7.07 0.77 I.
0.15 G.77 PCVU
130 23M Pcft
13 2.too Pa
182 2.37 3CR.

14.L0 PCUL
&097 0.95 3CU.
072 127 P3C.
IS.0 330 PCI
2.03 332 PCI1.
2.12 3.30 PCO.

$(K wm S.Swpft.&m~w*.O0.Dulkm*u.MS &labt Soice

Thermo NUtech

AppsWedby:.A M Z..Z i. 21167
M.R. MC~ogITatn aae

A Subsidiary of Thermo Remedletion.a Tomrmo Electram Compm~y
601 Scarboro Road. Oak FbRkao. TN 37830 423/461-0683. FAX 423.483-4621



J. SZLACHCIUK
TEXAS INSTRUMENTS
MAIL STOP 11-4
34 FOREST ST.
ATTLEBORO, MA 02703

P.O. # 500808588
SDG: 9702009
MATRIX: Water

Final Reporl of Analysis.
Date Reported: 2/12I97

Page 1 of 3

Sarie Receipt AnatyssI
Lab J') CGent ID Date Date Date Batch ID Anatyle Method Result Error MDA Units

97-02009-01

97-02009-01

97-02009-02

97-02009-03

97-02009-06

97-02009-01

97-02009-01

97-02009-02
97-02009-03

97-02009-06

97-02009-01
97-02009-01
97-02009-02

97-02009-03

97-02009-04
97-02009-05

97-02009-06

97-02009-01
97-02009-01

97-02009-02
97-02009-03

97-02009-04
97-02009-05

97-02009-06

KNOWN

SPIKE

BLANK

NRC-9

NRC-9

KNOWN

SPIKE

BLANK
NRC-9

NRC-9

KNOWN

SPIKE
BLANK

TI-4S

TI-4S
OW-6

NRC-9

KNOWN
SPIKE

BLANK
OW-6

T-4S
OW-6
NRC-9

02/04/97

02/04/97

02/04/97

02/O4/97

02/04/97

02/04/97

02/04/97

02/04/97
02/04/97

02/04/97

02/04/97
02/04/97

02/04/97

02/03/97

02/03/97
02/04/97

02/04/97

02/04/97
02/04/97

02/04/97

02/04/97

02/03/97
02/04/97

02/04/97

02/04/97

02/04/97

02/04/97

02/04/97

02/04/97

02/04/97

02/04197

02/04/97
02/04/97
02/04/97

02/04/97
02/04/97
02/04197

02/04/97
02/04/97
02/04/97

02/04/97

02/04/97
02/04/97

02/04/97

02/04/97

02/04/97
02/04/97

02/04/97

02/06/97
02/06/97

02/06/97

02/06/97

02/06/97

02/06/97

02/06/97

02/06/97
02/06/97

02/06/97

02/10/97
02/10/97

02/10/97

02/10/97

02/10/97
02/10/97

02/10/97

02/07/97
02/07/97

02/07/97
02/07/97

02/07/97
02/07/97

02/07/97

9702009 Gross Alpha EPA 900.0 Modified
9702009 Gross Alpha EPA 900.0 Modified
9702009
9702009
9702009

9702009
9702009
9702009
9702009
9702009

9702009
9702009
9702009
9702009
9702009
9702009
9702009

9702009
9702009
9702009
9702009
9702009
9702009
9702009

Gross Alpha EPA 900.0 Modified

Gross Alpha EPA 900.0 Modified

Gross Alpha EPA 900.0 Modified

Gross Beta EPA 900.0 Modified

Gross Beta EPA 900.0 Modified

Gross Beta EPA 900.0 Mockfied
Gross Beta EPA 900.0 Modified

Gross Beta EPA 900.0 Modilied

Radium-228 EPA 904.0 Modified
Radium-228 EPA 904.0 Modifted

Radium-228 EPA 904.0 Modified

Radium-228 EPA 904.0 Modified

Radium-228 EPA 904.0 Modified
Radium-228 EPA 904.0 Modified

Radium-228 EPA 904.0 Modified

Thonum-228 EML TH-01 Modified
Thonum-228 EML TH-01 Modified

Thorium-228 EML TH-01 Modified

Thonum-228 EML TH-01 Modified

Thorium-228 EML TH-01 Modified
Thoriur-228 EML TH-01 Modified

Thorium-228 EML TH-01 Modified

211.75

192.48

0.00

-3.47

4.61

360.71

404.95

0.06
3.48

14.19

13.77
11.69
0.44

1.35
1.20
2.42

1.74

5.10
5.16

0.09

0.19

0.31
0.35

0.45

8.50
6.91

0.31
4.81

5.94

14.40

6.88

0.69
6.35

6.73

0.76

1.20

0.46

1.23
1.40
1.47

1.45

0.18
1.07

0.11

0.22

0.31
0.32

0.33

PCI/L
0.69 PCI/L

0.70 PCI/L

9.80 PCI/L

10.02 PCVL

PCVi,

0.95 PCI/L

1.26 PCIL
10.78 PCVI/

10.81 PCI/L

PC/L
1.12 PCI/L

1.04 PCI/L

2.75 PCI/L

3.24 PC/iL
3.12 PC/iL

3.23 PCI/L

PCI/L
0.10 PCI/L

0 19 PCI/L

0.48 PCI/L

0.62 PCIP/,.
0.45 PCIL

0.37 PCI/L

Approved by: -2/12/97

M.R. McDougall, Labatory M agerK=Known.S=Spdce.B=Blank. D=Duplicate.MS=Matrix Spike

Thermo NUtech -f Tlwirt- AMiiti .' Tlw-mo



J. SZLACHCIUK
TEXAS INSTRUMENTS
MAIL STOP 11-4
34 FOREST ST.
ATTLEBORO, MA 02703

P.O. # 500808588
SDG: 9702009
MATRIX: Water

Fmal Report of Analysi
Date Reported: 2112/97

Page 2 of 3

Sample t AnalyIs
Lab I1 Client ID Date Date Date Batch ID Analyte Method Result Error MDA Units

97-02009-01
97-02009-01
97-02009-02
97-02009-03
97-02009-04
97-02009-05
97-02009-06

97-02009-01
97-02009-01
97-02009-02
97-02009-03
97-02009-04
97-02009-05
97-02009-06

97-02009-01
97-02009-01
97-02009-02
97-02009-03
97-02009-04
97-02009-05
97-02009-06

K

S

8
D

K
S
B
D

K
S
B
D

KNOWN

SPIKE

BLANK
OW-6
TI-4S

OW-6

NRC-9

KNOWN

SPIKE

BLANK
OW-6

TI-4S

OW-6
NRC-9

KNOWN
SPIKE

BLANK
TI-4S

TI-4S

OW-6
NRC-9

02(04/97

02/04/97

02/04/97
02/04/97
02/03/97

02/04/97

02/04/97

02/04/97

02/04/97

02/04/97
02/04/97

02103/97

02/04M97

02/04/97

02/04/97

02104/97
02/04/97

02/03/97

02/03/97

02/04/97
02/04/97

02/04197

02/C4/97

02/04/97
02/04/97
02/04/97

02/04/97

02/04/97

02/04197

02/04/97

02/04197
02/04/97

02/04/97

02/04/97

02/O4/97

02/04/97

02/04/97
02/04/97

02/04/97

02/04/97

02/04/97
02/04/97

02/07/97

02/07/97

02/07/97
02(07197
02/07/97

02/07/97

02/07/97

02/07/97

02/07/97

02/07/97
02/07/97

02/07/9.'

02/07/97

02/07/97

02/11/97
02/111/97
02/11/97

02111/97

02/11/97

02/111/97
02/11/97

9702009

9702009

9702009
9702009
9702009

9702009

9702009

9702009

9702009

9702009
9702009

9702009

9702009

9702009

9702009

9702009
9702009

9702009

9702009

9702009
9702009

Thorium-230

Thonum-230

Thonum-230
Thonum-230
Thorium-230

Thorium-230

Thonrum-230

Thonum-232

Thorium-232

Thonrum-232
Thorium-232

Thonum-232

Thorium-232
Thonum-232

Total Radium

Total Radium
Total Radium

Total Radium

Total Radium

Total Radium
Total Radium

EML TH-01

EML TH-01

EML TH-01
EML TH-0 I

EML TH-01

EML TH-01

EML TH-01

Modified

Modified

Modifd
Modified
Modified
Moddied
Modified

EML TH-01 Modified
EML TH-01 Modified
EML TH-01 Modified
EML TH-01 Modified
EML TH-01 Modified
EML TH-01 Modified
EML TH-01 Modified

EPA 903.0 Modified
EPA 903.0 Modified
EPA 903.0 Modified
EPA 903.0 Modified
EPA 903.0 Modified
EPA 903.0 Modified
EPA 903.0 Modified

590
5.66
0.37
0.56
0.53
0.83
0.73

5.10
5.66
0.03
0.25

0.38
0.21
0.11

11.12
11.42
0.30
0.94
0.58
0.34
0.99

0.12
1.16
0.22
0.39
0.42

0.50
0.42

0.18

1.16
0.06
0.25

0.35

0.24
0.16

0.61

1.21
0.22

0.59

0.48

0.39
0.60

0.10
0.17

0.37
0.35

0.38

0.26

0.09
0.19

0.29

0.21

0.32
0.34

0.24
0.24

0.60

0.59
0.59
0.58

PCVLL
PCVL'
PCVL'
PCI/I
PCI/I
PCI/I
PCVL

PCI/I
PCI/I
PCI/i
PCI/I
PCI/I
PCI/I
PCI/I

PCI/I
PCvI
PCVI
PCI/I
PCI/I
PCI/I
PCI/I

K=KnownS=SpikeB=BiankD= Duplicale.MS=Matrix ,Spike

Thermo NU I e'l

Approved by:. 2/12/97
M.R. McDougall, Labtlory Manager
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J. SZLACHCIUK
TEXAS INSTRUMENTS
MAIL STOP 11-4
34 FOREST ST.
ATTLEBORO. MA 02703

P.O. # 500808588
SDG: 9702009

MATRIX: Water

Fmil Report of Analyis.
Date Repoded: 2112197

Par- 3of3

I SaIIe Receipt Analy
Lab ID Client ID Date Date Date Batch ID Analyte Method Result Error MDA Units

97-02009-01

97-02009-01

97-02009-02

97-02009-03
97-02009-04
97-02009-05

97-02009-06

97-02009-01

97-02009-01

97-02009-02

97-02009-03
97-02009-04

97-02009-05
97-02009-06

97-02009-01

97-02009-01

97-02009-02

97-02009-03

97-02009704

97-02009-05

97-02009-06

KNOWN

SPIKE

BLANK
OW-6
TI-4S

OW-6
NRC-9

KNOWN
SPIKE
BLANK
OW-6
TI-4S
OW-6
NRC-9

KNOWN

SPIKE
BLANK
OW-6
TI-4S
OW-6
NRC-9

02/04/97

02/04/97

02/04/97

02/04/97
02/03/97
02/04/97

0Z'04/97

02/04/97

02/04/97

02/04/97

02/04/97
02/03/97
02/O4s 7

02/04/97

02/04/97

02/04/97

02/04197

02/04/97

02/03/97

02104/97

02104/97

02/04/97
02104/97

02/04/97

02/04/97

02/04/97
02/04/97

02/04/97

02/04/97
02/04/97

02/04/97

02/04/97
02/04/97

02/04/97

02/04/97

02/04/97

02/04/97

02/04/97
02104/97

02/04/97

02/04/97

02/04/97

02/07/97

02/07197

02/07/97

.02/07/97
02/07/97
02/07/97

02/07197

02/07/97

02/07/97

02/07/97

02/07/97
02/07/97

02/07/97

02/07/97

02/07/97

02/07/97

02/07/97

02/07/97

02/07197

02/07/97

02107/97

9702009
9702009

9702009

9702009
9702009

9702009

9702009

9702009
9702009

9702009

9702009
9702009

9702009

9702009

9702009

9702009

9702009

9702009

9702009

9702009

9702009

Uranuum-234
Urarmhum-234
Urantumn-234
Uranauun-234
Uranauni-234
Uranmur-234
Uranhum-234

Urantumr-235
Urarmuum-235
Urarmum-235
Uranium-235
Urarnum-235
Urantum-235
Uranhum-235

Uranium- 238
Uranium-238
Uranium-.238
Uransumr-238
Urariium-238
Uraniurn-238
Uranium-238

EML U-02 Modified

EMIL U-02 Modified

EMIL U-02 Modified

EML U-02 Modified
EML U-02 Modified

EML U-02 Modified

EML U-02 Modified

EML U-02 Modified

EML U-02 Modified

EML U-02 Modified

EML U-02 Modified
EML U-02 Modified

EML U-02 Modified

EML U-02 Modified

EML U-02 Modified

EML U-02 Modified

EML U-02 Modified

EML U-02 Modified

EML U-02 Modified

EML U-02 Modified

EML U-02 Modified

8.50

8.85
0.19
0.18
0.11
0.16

0.15

0.39
0.79

0.00
0.00
0.00
0.07
0.06

830
8.60
0,00
0.18
0.11
0.16
0.05

0.32

1.85

0.13

0.21
0.15

0.19

0.17

0.01

0.34

0.00
0.00

0.00

0.13

0.12

0.32

1.81

0.00

0.20

0.15

0.18

0.10

0.14

0.10

0.35

0.25
0.35

0.26

0.18

0.07

0.20
0.18
0.18

0.16

0.11

0.11

0.16

0.24

0.24

0.13

PCVL
PCU1-
PCI,'
PCULL
PCVL
PCVL
PCI"-

PCI/i
PCI/I
PCI/I
PCVL
PCI/I
PCI/I
PCI/I

PCI/I
PCI/I
PCI/I
PCI/I
PCVL
PCI/t
PCI/I

K=Krown. S=Spike. B-Blank. D=DuPlicate.MS=Matrix Spike

Thermo NUI crh

Approved by: W- - 2/12/97

M.R. McDougall, Laaratory Manager
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Appendix F

Site Hydrogeology



SrrE HYDROGEOLOGY

1.0 Pag Investigations and Documentation

Sincie 1983, TI Attleboro has expended considerable time and effort to characterize the site
specific hydrogeological conditions. These efforts were largely motivated by the discovery of
chlorinated solvent contamination in the subsurface of the site. 1T voluntarily commenced an
assessment process which ultimately led to the installation of a groundwater treatment (GWT)
system in 1986. While the concerns of the chlorinated solvent contamination are geographically
and chemically distinct from the concerns relating to the former Nuclear Burial Site, the
hydrogeological information is directly applicable and equally valid for either situation.
Therefore, the documents generated for the characterization of the site with respect to chlorinated
solvent contamination are referenced in this report.

Independent consulting firms completed two hydrogeological assessment reports, one in 1983 and
one in 1984. These studies evaluated the local hydrogeological conditions, as well as the
magnitude and extent of the chlorinated solvent contamination. In 1989, TI retained another
consulting firm to perform a groundwater modeling study. The model served to further define
the site hydrogeology and to assess the effectiveness of the GWT performance.

Currently, there are 55 monitor wells installed across the site penetrating both the overburden
and the bedrock water-bearing zones, 38 in the overburden and 17 in the bedrock. (Refer to
Figure I for a site plan of the monitor well locations.) Many of these wells were initially sampled
in 1983, and since 1986, TI has implemented a semi-annual sampling program to track the
progress of the remediation. The results, and in many instances, an interpretation of the data,
are documented in Semi-Annual Reports.

All the reports referred to above have been submitted to the Massachusetts Department of
Environmental Protection at the Bureau of Waste Site Cleanup (DEP-BWSC). Copies are also
available in TI's Environmental Department offices at the Attleboro site. Attachment I contains
a list of all the reports submitted to the DEP-BWSC to date. These reports form the basis of the
statements in the following section regarding site specific hydrogeology.

2.0 Hydrogeological Setting

The T1I Attleboro site is situated in southeastmrn Massachusett within the bounds of the
Narraganset basin. The bedrock underlying the site consists of Rhode Island Formation mew
sediments which reveal folded synclinal and anticlinal structures as well as some fractures parallel
to the axis of the folding. The predominant orientation of all structures is northeast to southwest.



Unconsolidated glacio-alluvial sediments cover the bedrock across the entire site and vary in
depth from 10 to 40 feet. This overburden layer typically manifests a basal fil] consisting of
poorly sorted rocks, sand, silt, and clay with fairly low hydraulic conductivity on the order of
10E-5 to 1OE-6 cm/s. Above the till,the retreating glaciers deposited interbedded alluvial
sediments ranging in composition from lacustrine silt layers to stream bed sands and gravels.
On average,the hydraulic conductivity in the alluvial sediments are moderate,consistent with a
sandy porous soil on the order of IOE-2 to 10E-5 cm/s. The recent deposits closest to the
surface often contain peat and organic matter originating from the vegetated wetland environment
that typified the area prior to anthropogenic development.

Both the Overburden and the Bedrock layers are water bearing zones. Pump tests have shown
that hydraulic communication exists between the two zones. In general, the phreatic aquifer is
encountered 4 to 5 feet below the surface. A groundwater flow divide bisects the site. The
divide is oriented in a predominantly northwest to southeast direction. To the west of the divide,
groundwater flows to the southwest into the Ten Mile River Watershed. To the east of the divide
groundwater flows in an easterly direction toward Cooper's Pond and the Taunton River
Watershed. This relationship is demonstrated on attached Figure 2 which shows a recent drawing
of the potentiometric surface in the Overburden layer. This drawing was developed based on
gauging measurements collected in May of 1990.

The Former Radioactive Burial Site was situated in an area that was formerly wetlands. The
overburden layer in this location ranges in thickness from 12 to 15 feet before encountering
bedrock. The top 2 to 3 feet of material consisted of clean fill imported as cover sometime after
the Burial Site closure but prior to the construction of Building 12. It is worth noting that the
location of the former burial site was in close proximity to the center-line of the groundwater
flow divide,and depending on the season, just slightly extending onto its western flank.

The groundwater flow divide is not a precise line, but rather it is a broad feature in the
potentiomeuic surface where the hydraulic gradient is flat. The location of the divide varies a
little during the course of the year due to seasonal fluctuations. Since the hydraulic gradient at
the divide is flat or nearly flat, groundwater flow rates in both the overburden and the bedrock
layers are extremely slow (i.e., less than an inch per year).

3.0 Potential Contaminant Fate and Transport

The nature of potential groundwater contamination from the Former Radioactive Waste Burial
Site is directly related to the materials

which were buried, and by extension, to the materials which were processed in the manufacturing
operations at that time. Manufacturing in this regard primarily involved the fabrication of
Uranium fuel elements for the Nuclear Navy. Credible testimony by employees knowledgeable
of these operations indicates that Uranium Oxides were the only forms of Uranium employed in



such manufacturing. This fact is important since Oxides of Uranium are considered insoluble
in water. Therefore,one would not expect any appreciable amount of dissolved Uranium to be
present in the groundwater underlying the burial site. In the absence of dissolved species, it is
even more unlikely that potential contaminants may have migrated any great distance from the
Burial Site.

During the remediation of the Burial Site in 1992, excavations revealed that the maximum depth
of the burial site partially penetrated the water table. It is likely that this situation has always
existed, and depending on seasonal fluctuations, more or less of the Burial Site may have been
submerged below the saturated zone. Though migration of dissolved contaminants would be
highly unlikely given the discussion in the previous paragraph, TI implemented a groundwater
sampling program to allay any concern about the possibility of the migration of dissolved
contaminants.

The groundwater sampling program spanned three consecutive months from January through
March of 1993. Precipitation during these months was very high, and the water table rose to
within a foot or two of the ground surface. This large influx of water into the subsurface would
have accelerated groundwater flow velocities, and therefore,increased the likelihood of detecting
migrating contaminant species if they were present.

Since the burial site was situated on the groundwater flow divide, groundwater samples were
collected from monitor wells in close proximity to, and surrounding the site in all directions.
These samples were intended to detect the presence of contaminant species migrating away from
the site. Samples were also collected from two wells located at a distance from the Burial Site.
These were intended to represent background conditions. At the same time, samples were drawn
from the open excavation, which had, by this time, filled up with infiltrating groundwater. These
samples served to indicate the presence of contaminant species within the bounds of the burial
site proper.

Groundwater samples were analyzed at a certified, outside laboratory for the presence of Gross
Alpha and Gross Beta radiation in the dissolved aqueous phase. Gross Alpha and Gross Beta
serve as primary indicators of radionuclide contamination.

The results of this sampling program can be found in Table F-I. Measured levels of Gross
Alpha and Gross Beta radiation confirmed that migration of dissolved radioactive contamination
was not a viable contaminant transport pathway of any significance. While certain concentrations
of Gross Alpha and Gross Beta radiation were detected at levels slightly higher than background,
these were largely limited to the samples collected from the open excavation. This is not an
entirely unexpected phenomenon, however, as the mechanical excavation process would have
caused a certain amount of colloidal matter to become suspended in the water column. (Note:
colloids are not normally removed by standard filtration during sample preparation.) Nonetheless,
the results were well within the allowable limits, prescribed in the EPA's Interim Drinking Water
Standards as well as 10 CFR 20, Appendix B, Table [I concentrations for uranium.



4.0 Conclusions

Due to the nature of the potential contaminants and the site specific hydrogeological conditions,
groundwater does not provided a significant transport pathway. With the remediation of the
former buriaJ site in 1992 and 1993, any potential for migration via this pathway has been
virtually eliminated.



FIGME I GROUNDWATER MONITORING WELL LOCATIONS
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FIGURE 2 POTENTIOMETRIC MAP OF OVERBURDEN AQUIFER
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Table F-i

POST REMEDIATION GROUNDWATER SAMPLING DATA
FROM LOCATIONS AROUND THE BURIAL AREA

GROUND WATER SAMPLING RESULTS

Well ID Gross Alpha Gross Bets Gross Alpha Gross Beta Gross Alpha Gross Beta
Figure 1 pCi/LI pCi/L pCi L pCi/. pCi/L I pCi/L

Jan 30.31 1993 Feb 13 - 14 1993 Mar 13-20 1993

TI-4S LT 2.0 LT 4,0 LT 2.0 LT 4.0 2.9 6.9
NW-4S LT 2.0 LT 4.0 LT 2.0 LT 4.0 LT 2.0 LT 3.0

GEI-101 LT 2.0 LT 4.0 LT 2.0 LT 4.0 LT 3.0 12
NRC-22R LT 2.0 4.6 LT 2.0 4.2 LT 3.0 11

NRC-7I LT 5.0 ILT 5.0 LT 3.0 5.1
NRC-8R LT 3.0 I LT S.0 LT 4.0 LT 5.0 LT 4.0 5.4
NRC- 10 LT 4.0 13

NRC-IOR 5.2 7.8 LT 4.0 LT 5.0 LT 4.0 LT 4.0
NRC-23 LT 2.0 LT 4.0 LT 2.0 4.4
NRC-25 7.6 11 I

NRC-7R LT 3.0 LT 4.0

BACKGROUND WATER SAMPLES
SP-1 LT 2.0 LIT 2.0
CW- I LT 2.0 22 1

SP-1 is Simpson Spring Co.,South Easton MA
CW- I is Attleboro citv water

STANDING WATER SAMPLES FROM WITHIN THE EXCAVATED AREA

Locations Date Gross Alpha Gross Beta

140 x 115 2/27/93 9.9 5.5
160 x 200 2/27/93 7.6 LT 4.0
160 x 125 2/27/93 4.7 5.3
180 x 125 2/27193 6.9 7.3
155 x 110 2/27/93 37 16

LT is Less Than the stated value

F-5



TABLE F-2 DEWATERING OF THE EXCAVATION SITE DATA

Analysis of Distilled and Evaporated Water Post Filtration Through Various Filter Sizes

SmP1e F e Vol. Cft. Vol. Evap. Count Time U'd Counts Gross Counts "Nt Counts Concentmalon. uCw
10 unm Iuters ml m. n Aloha Bets Alpha Beta Alpha amta A"pha Beta

1 Pond 600 63 10 0 338 0 350 MDA MDA < 1.93E-09 <6.44E-08
2 120 700 108 10 0 338 0 3M2 MDA MDA < I.13E-09 <5.5M208
3 80 700 107 10 0 338 3 403 3 MDA 3.5065E-08 <6.62E-08
4 45 750 107 10 0 338 4 357 4 MDA 4.0314E-08 <S.ISE-08
5 25 750 105 10 0 338 0 380 MDA MDA <1.1SE-09 <5.15E-08
6 10 400 53 10 0 338 8 404 8 MDA 1. 1415E-07 < 9.66E-08

Evaporated Only Water Samples Post Filtration Through Various Filter Sizes

Sample Filter size Evap. Vol. Count Time Okgrd Counts Gross Counts Net Counts Concentration. uCihWl
ID uM "*A ranm Alpha Beta Alpha Beta Alpha Beta Alpha Bam

1 Pond 100 10 0 338 7 345 7 MDA 9.3844E-09 < 1.1SE-?
2 120 100 10 0 338 3 353 3 MDA 4.0219E-09 < 1.18E-7
3 80 100 10 0 338 4 333 4 MDA 5.3625E.09 < 1.1SE-7
4 45 100 10 0 338 9 356 9 MOA 1.2066E-08 < 1. ISE-7
5 25 100 10 0 338 2 342 MDA MDA <3.62E-9 <1.18E-7
6 10 100 10 0 338 2 344 MOA MOA <3.62C-9 <1.18E-7

Analysis of Filters for the Various Filter Sizes Above

Sample Filter size Vol. Fiftered Not Weight Count Tim• Blgkrd Counts Gross Counts Net Counts Concentration. uCi/ml
ID um Liters ,mins min Alpha seta Alpha Beta Alpha Beta Blpha Beta

2A 120 12 0.1467 10 0 338 0 340 MDA MOA <3E-11 < 1E-9
3A 80 10.8 0.691 10 0 338 2 344 MDA MDA <3E-11 <1E-9
4A 45 9.6 0.1722 10 0 338 5 437 5 99 6.982E.1I1 1.383E-08
5A 25 8.4 0.5768 10 0 338 189 535 186 197 3E-09 3.144E-08
6A 10 1 0.0875 10 0 338 5 362 5 24 6.703E-10 3.218E-08



-w v "wwvUww4% U

A1TACHMENT NO. I

UST OF DOCUMENTS CONTAINING HYDROGEOLOGICAL INFORMATION THAT
WERE PREVIOUSLY SUBMITTED TO THE MASSACHUSETTS DEPARTMENT OF
ENVIRONMENTAL PROTECTION, BUREAU OF WASTE SITE CLEANUP.

. Environmental Systems Corporation, Knoxville, TN, 'Results and Recommendations of
the Groundwater Assessments at Texas Instruments Incorporated,' Feb. 17. 1984

- Geotechnical Engineers Inc., Winchester, MA, 'Supplementary Hydrogeologic Assessment
and Recommendations for Remedial Action.' Oct 23, 1984 (Phase I document of record)

. Texas Instruments Incorporated, Attleboro, MA, 'Semi-Annual Operating Report,'
Mar. 3, 1987

. Texas Instruments Incorporated, Attleboro, MA, "Semi-Annual Operating Report,*
Sep. 25,1987

- Texas Instruments Incorporated, Attleboro, MA, "Semi-Annual Operating Report'
May, 1988

. Texas Instruments Incorporated, Attleboro, MA. "Serni-Annual Operating Report'
Feb. 21, 1989

. Texas Instruments Incorporated, Atleboro, MA, 'Preliminary Assessment-Oil Contaminated
Soil,' August 4, 1989

- Texas Instruments Incorporated, Attleboro, MA, 'Semi-Annual Operating Report,
Oct. 5, 1989

. Metcalf & Eddy, Inc., Wakefield, MA. 'Groundwater Contamination Study,'
July. 1990

- Texas Instnuments Incorporated, Attleboro, MA, "Semi-Annual Operating Report 21189 and
1H90,' Aug. 14, 1990

- Texas Instruments Incorporated, Attleboro, MA, 'Semi-Annual Operating Report 2H90 thru
IH92,' Dec. 7, 1992

. Texas Instruments Incorporated, Attleboro, MA, 'Semi-Annual Operating Report, 2H92,0
Feb. 1, 1993



ATTACHNENT 4

TEXAS INSTRUMENTS INCORPORATED
MATERIALS AND CONTROLS GROUP

URANIUM MOBILITY REPORT

1189445



Uranium Mobility in Groundwater at Texas Instruments Incorporated

Texas Instruments Incorporated (TI) evaluated the potential for uranium to enter the
groundwater at the TI Attleboro, MA facility. TI based its evaluation on several factors:

1. The historical use of uranium in manufacturing at TI
2. The history of waste management at TI
3. The geochemistry of uranium
4. Actual groundwater monitoring results at TI

We describe those four factors below. TI concludes that the licensed uranium used by TI
at the Attleboro site has not dissolved into the groundwater and it is highly unlikely that it
could dissolve into the groundwater in the future.

Uranium oxide was brought to TI-Attleboro in its final chemical form. The chemical
forms used at TI were pure uranium metal, uranium alloys (with zinc or aluminum), and
aluminum oxide powder (for the HFIR project). The manufacturing processes in which
uranium was directly involved altered the licensed uranium with physical operations (e.g.,
rolling, melting, bonding). Experience by others suggests that a typical source of uranium
in groundwater would normally be spills or discharges of uranium in solution. This was
not a significant source at TI. The only chemical processing of the uranium known to
have occurred at TI, primarily surface preparation prior to bonding and decontamination
of non-nuclear material surfaces using an acid solution. The uranium wes never involved
in any chemical engineering operations that would have altered its chemical form.
Consequently, there was little opportunity to spill or discharge uranium solution.

Wasse Managmemen

Waste at TI came in two forms. Pieces of uranium scrap were buried (in the Building 12
Former Burial Site). The burial site has been excavated and the scrap has been removed.
Because the scrap is no longer there it cannot contaminate the groundwater.

Wash water from washing the uranium and from mopping the floor would have included
some particles of uranium. The practice during facility operation was to put the wash
water from the manufacturing areas in Buildings 10 and 4 into containers and transfer it to
Building 5, where the wash water was evaporated at Building 5. The residue was
disposed off the site at a Department of Energy (formerly Atomic Energy Commission)
facility

Based on observations during the 1996 remediation project, some wash water went into
the Building 10 floor drains. Some portion of the water that entered the drains apparently
leaked from the pipes depositing uranium in the surrounding soils. However, the uranium
did not get into the ground water Its travel in the ground had extended only about 5 feet
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from the pipes through the soil when it was excavated during site remediation. TI
measured this in 1996. This observation is explained by the geochemistry of uranium (see
below). TI excavated the uranium contaminated soil in 1996. Where acid is known to
have been used to decontaminate non-nuclear materials (e.g. west side of Building 5),
excavation also found that the uranium had traveled only a limited distance in the soil.
The amount of residual uranium left in the soil is sufficiently low that it does not constitute
a significant risk of groundwater contamination.

Under proper conditions uranium can dissolve in groundwater. Some uranium minerals
are soluble and some are not. Uranium minerals that contain carbonate are the most
soluble. Uranium oxides are not very soluble. The chemical foim of uranium in the
ground is controlled by the Eh and pH of the groundwater. Figure I is a common Eh-pH
diagram ,ised to describe uranium mineral equilibrium (Brookins 1988).

Figure I can be related to the groundwater conditions at TI's Attleboro site. At TI
Attleboro the pH in shallow wells ranges from 6.95 to 8.02. Soluble iron concentration in
the groundwater is high - the iron concentration is so high that it causes fouling of water
treatment towers that TI uses for another project. The high soluble iron concentration
indicates that Eh is also high. Because the pH is in the measured range and soluble iron is
present (and Eh is high), uranium in the groundwater will form an insoluble oxide (U02)
instead of a soluble carbonate This means that residual uranium in the soil cannot readily
dissolve into the groundwater.

MonioQdn& Results

TI has sampled and analyzed the groundwater at Attleboro. These results confirm that
uranium is not dissolving into the groundwater. The most recently measured uranium
concentration were in the range of 0.22 - 0.39 pCi/I. This is consistent with naturally
occurring (background) concentrations of uranium cited by Hem (1970). Such levels are
consistent with the geochemical conditions of pH 6.95 - 8.02 and the presence of soluble
iron.

The chemical forms of uranium used in the manufacturing process by TI at its Attleboro
facility is very unlikely to dissolve into the groundwater. TI has removed the possible
sources of uranium contamination of groundwater. The geochemistry of uranium and the
TI site conditions are not conducive to uranium contamination of the groundwater. TI has
analyzed the groundwater and did not find evidence of contamination with process
uranium. TI concludes that uranium does not present a hazard to groundwater at the
Attleboro site.
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Brookins, Doug G. Eh-pH Diagrams for Geochemistry, Springer-Verlag, New York, NY
(1988).

Hem, John D. Study and Interpretation of the Chemical Characteuistics of Natural Water,
second edition (1970).
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March27, 1997

Mr, Mark Roberts SNM No. 23
US Nuclear Reulatory Comamission Docket No. 70-33
Region I, Nuclear Material Section B Control No. 113945
475 Allendale Road 10 CFR 70.38 (cXl)(1v)
King ofPrursi, PA 19406-1415

RE: Permission io Release Drainage System SMppkmental Analyses Reprtl (2/11/97)

I)ear Mr. Roberts.

Texas nstruments Incorporated. Materials & Controls Group (TI) authorizes the United States
Nuclear Riq atory (NRC) to rclcasc the above refercnced report that was transmitted to you on
February 20, 1997. The full title of this report is "Drainage System Unrestricted Release
Information - Supplemental Analyses - February I 1., 1997." The narrative shows a revision date
of 2/19/97. and the tables aze dated 2/20/97

The pages of the teport were erroneously labeled with the phrase "This document subject to
attorney-client privilege.- The document is not an auomey-client privileged work product. It
was, in fact, intended for general distribution in the pubfic documents room.

Sincerely yows,

A.fateruis & Coanirols Group

Michael J. lil-ott
Environmental Mana.,er

cC' Mr. Francis J. Vealc Jr., Esq. -1I Attleboro
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DRAINAGE SYSTEM UNRESTRICTED RELEASE INFORMATION - SUPPLEMENTAL
ANALYSES - FEBRUARY II, 1997

Introduction

In the course o(deconumunaaion operatm to suppon the mqucst for terminaton of Special Nuclear
Materials (SNM) license 023, Texas Instments Incorporated (MI). grouped sections of the underlying
drainage system These groups were assigned inc=sing priority (Priority 1-3). based on their radioactive
material content and percentage residue blockage. Priority 2 lines were defined as containing total residue
uranium concentrations between 300-1000 pCi/g. and were subject to a hydmlasing decontamination
technique. During inspection by the U.S. Nuclear Regulatory Commission (NRC) on February 3.6. 1997.
questions were raised concerning measurmients of contamination in the interior of Priority 2 drain lines
as defined in the final decommissioning report, and the use of drain line residue sample concentrations as
the basis of unrestricted release. The information presented in this document supports the conclusion that
drain lines have been decontaminated to applicable rumediation criteria.

Summary of Response

Collection and analyses of representative samples of the drain line residue allow assessment of bulk
material concentrations and pipe interior surface contamination levels. Direct measurements were not an
acceptable means of determining compliance with retnediation criteria for decontaminated drain lines due
to the physical condition of the lines. The correlation of direct radiation measurements to interior pipe
surface %ntanunation levels is hampered by irregular surfaces in the d"in lines, the presence of larger
blockaegs. varying geometries, the presence of radium and other naturally-occurring radioactive material
(NORM). and the presence of moisture and liquid resulting from active facility discharges.

Sample charactcrization data for the drainage system, Priority 2 drain line decontamination technique.
and video record of decontaminated lines. support either bulk material concentration or interior surface
contamination analyses These analyses indicate that after decontamination of Priori7 2 drain lines, both
bulk material (30 pCi/g total uranium) and surface contamination (5000 dpm/100 cm - average, 13.000
dpm/I00 cm2 - maximum) criteria were inet Use of the hydrolasing decontamination technique is
believed to have effectively lowered removable contamination levels to essentially background levels.

Dunng typical drain line maintenance in unaffected areas of the facility, workers are not significantly
exposed to pipe interiors Common handling involves removal and disposal of complete sections. or
breakage to reduce volume. This handling is mor likely to result in exposure to a bulk material and
indicates that bulk material release criteria are most applicable to the drainage system.

Tecbnkal Concept

The following discussion describes the means used to calculate bulk material concentrations for drain
lines and to calculate surface contanunation levels on pipe interiors before and after Priority 2 drain line
decontamination activities. Two parameters are used to assess bulk materia concentrations and interior
surface contamination Levels of drain line sections. These parameters are the thickness of residue lining
the pipes and the total uranium concentration in the residue. Both of these parameters must be
determined using samples for -representative" sections of drain lines. Sampling methodologies,
frequencies, and locations are discussed in the 1996 TI report "Drainage System Characterization."

Bulk Material ('oncentranofo - For any given interior pipe area (that contains x thickness of residue at y
concentration), there is a mass of drain line underlying the residue. This pipe mass is calculated based on
the density for cast iron or vitreous clay and the thickness of the pipe wall. which varies based on the
interior diameter of the pipe If the drain line is treated as a bulk-contaminated object (which we propose)
the total uranium concentration associated with the mass of residue is effectively diluted by the mass ofI 1OSdU
LMWAV 5yVmLmWuV%9s RdWm iWamm I
Suppem~aI Aminim OV19197
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the pipe, resulting in our concept of concentration adjustment factor (CAP). The CAF may be multiplied
by the residue concentration to yield an adjusted mass concentration (AMC) of total uranium in bulk pipe
material.

Since the mass of underying pipe per unit interior area is greater than that of the residue, significant
dilution results (as shown in Table 5. 1, Attachment 5, Remediation of Building Interiors Buildings 4, 5,
and 10). It also can be seen that even relatively small reductions in the residue mass can result in large
reduction to the CAF. Decontamination by hydrolasing actually achieved large reductions in residue
mass.

ntoerior Surface Contaminatlon is - Knowledge of the residue thickness and total uranium
concentrations provides enough information to calculate the total uranium surface activity per unit area
inside the pipe. The residue thickness (cm) may be multiplied by a 100 cm2 ara to determine the volume
of residue within the reference area. This volume is multiplied by the average residue density (g/cm').
total uranium concentration (pCi/g), and conversion factor from pCi to dpm (2,22) to yield a surface
contamination level in dpm/i00 cm2 that may be compared to surface release criteria.

Due to the irregular pipe surface blockage, and moisture content, this method of calculation likely yields
a more accurate estimate of interior surface contamination than could be obtained by conversion from
direct-reading radiation detector measurements. As with bulk material concentrations, even small residue

,mass changes resulting from decontamination will substantially reduce interior pipe surface
contamination levels.

Technical Analyses

Bulk material and interior surface contamination levels are calculated based on parameters presented in
Tables I and 2, respectively. Both tables present maximum estimated percent blockage as a percent of
pipe inside diameter in each line prior to and following decontamination, and total uranium concentration
as analyzed in representative samples in each designated section of line. Each table presents the estimated
drain section length prior to decontamination and the total length that was actually subject to
decontamination In general, die decontaminated length of each section was substantially longer because
complete drain systems were subject to decontamination, rather than only those sections located in
affected areas.

A final total of 1220 If of lines were subject to decontamination. Applying an average radius of 6.25 cm
(5" line), the total interior volume of the drain lines was approximately 4.8 m3. Based on intrusive drain
system characterization and the observation that 10% of the line volume was blocked, the projected post-
decontamination discharge sediment volume was calculated to be 0.48 m3 . The actual volume of sediment
recovered after decontamination was approximately 0.40 ml. which indicated an actual blockage
percentage of 8%. The nearly identical projected and actual residue volume verify 1) the accuracy of the
initial residue blockage estimates, and 2) the effectiveness of the decontamination method.

&ulk Alalerl aConcen•rratons - As noted in the final decommissioning report, adjusted mass
concentrations in Priority 2 bulk drain line materials ranged from 44-81 pCi/g prior to decontamination.
As noted in Table 1, the residue blockage was assumed to decrease from 10% to 0.5% as the result of
decontamination activities. This reduction is supported through observation of the video record of the
process. Appropriately. the significant reduction of residue mass results in decreasing CAFs. which are
recalculated to range from 4E-4 to 8E-4. Multiplication of the original sample total uranium
concentration in each line section by the post-decontamination CAFs yields AMCs ranging from 0.2 to
0.4 pC/,g.

interor Surface Contamination Levels- Table 2 presents the calculated pre- and post-decontamination
surface contamination levels. These levels are calculated based on the initial total uranium concentration
as applied to the 10% residue blockage and 0.5% residue blockage, respectively. The average residue

DMtmp *S.M UwuikW ol. mafoImmaion 2
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layer thickness at 10% was calculated to be 0.32 cm, while the post-decontamination layer thickness of
0.5% yielded a calculated thickn= of 0.02 cm. Total surfacconamination levels prior to
decontamination ranged from 53,000 - 95,000 dpm/100 cm2, while calculated post decontamination levels
ranged from 3300 - 5900 dpm/100 cm2, with an average of 3900 dpm/100 cm2.

Summary and Conclusions

The AMCs for total uranium in Priority 2 drain lines range from 0.2 - 0.4 pCi/g, well below the bulk
material release criterion of 30 pCi/g total uranum. The calculated pipe interior surface contamination
levels average 3900 dpmiL00 cmn, which is 20% less than the total surface contamination release criterion
of 5000 dpm/l00 cm2 (average). Sampling strategies and protocol have been addressed in previous
documents addrmng the drainage system characterization.

bramsp Syum. 1trictad Rekwrn Idnamuaimi
Supplmwan Anaa1m 021199~7
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Table I - TI Drain Calculations
Mass Basis Concentrations Before and Aflto Decontamination

E--irnated Max % Pr-O i Adued Max % Post-Iecon Adieled
Section of Line Lengh Prior to Final Decon. Total U Conc. Blockage MIF Pre- Mass Conc. (pCifg) Blockage MDF Post- Mass Conc. (pCig) of
From Figure 5.4 Type Decon (ft) Loen (ft) (pci/g) Pre-Decon Decon of Pipe Pr-Decon Decon P06

1 VC 160 280 892 10 0.08 71 0.5 4.OOE-04 0.4

2 VC 25 30 553 10 0.08 44 0.5 4.OOE-04 0.2

3 CI 150 300 501 10 0.09 45 0.5 4.50E-04 0.2
VC 150 310 501 10 0.09 45 0.5 4.50E-04 0.2

4 CI 150 300 507 10 0.16 81 0.5 8.00E.04 0.4

2/20/97
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Table 2 -T1i Drain Calculations
Conversions to Surface Activity

Pre-Deon Total Poat-Decon Total
Section of Line Estimated Length Rnal Decon. Total U Conc. Max % Activity per 100 cm2 % Blockage Activiy per 100 cm2
From Ftre 5.4 Type Prior to Decon (It) h t/ Blockae (dpm) Po- Downp m

1 VC 160 280 892 10 95052 0.5 5941

2 VC 25 30 553 10 58928 0.5 3683
3 Ci 150 300 501 10 5338 7 0.5 3337

VC 150 310 501 10 53387 0.5 3337

4 CI 150 300 507 10 54026 0.5 3377

I Average 62956 3935

Coniftrt Input Factors

Pipe Radius 6625 cm (5 dia)
Calculated Layer 0.32 cm
Thickness Pre.
Calculated Layer 0.02 cm

Post.
Residue Density 1.5 gfcm3

2/20/97
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1.0 INTRODUCTION

The decontamination and remediation of the Texas Instruments Incorporated (TI) Attleboro
facility was conducted in accordance with Remediation Plans (TI 1992 and TI 1994) that were
approved by the U.S. Nuclear Regulatory Commission (NRC) in 1996. The purpose of this
dose assessment is to consider the potential radiological dose from future use of the Attleboro
site, and to enable a comparison between the potential dose and the criteria proposed by the
Massachusetts Department of Public Health (MDPH).

Specific areas of the TI Attleboro Site subject to decommissioning/remediation activities
include the Metals Recovery Area (TI 1996a), Former Burial Site (TI 1993), Buildings I1 and
12 exterior areas (TI 1996b) and Buildings 4, 5, and 10 interior areas (TI 1996c). These areas
are referred to as "source areas" throughout this document, because they are the focus of
source term and exposure scenario development supporting the dose assessment.
Decommissioning activities and termination survey results are presented in the referenced
report for each area. For consistency with data presented in TI 1996b, Buildings 11 and 12
exterior areas are divided into two primary source areas. Areas remediated prior to 1992 were
not considered as source areas because this dose assessment only considers worst case areas
where residual radioactive materials remain in place.

2.0 SITE DESCRIPTION

The TI Attleboro Site covers approximately 275 acres of zoned industrial land in Attleboro,
Massachusetts. The site is bounded on the north/northwest by Route 123 (Pleasant Street), on
the west by Forest Street, on the south by a railroad line owned by Conrail and operated by the
Massachusetts Bay Transportation Authority, and on the east by a wooded area and private
residences. Over 20 buildings are distributed over the site, housing heavy manufacturing and
administrative operations. There are no private residences on the TI property; however,
residences are found near all site boundaries. The surrounding Attleboro area is primarily a
manufacturing center that includes numerous commercial and industrial facilities.

Descriptions of the five source areas pertinent to this dose assessment are presented below.
All source areas are similar in that they have undergone subsurface excavation to remediate
uranium concentrations to less than the criteria specified in TI 1992 and TI 1994, followed by
backfill and cover with fill containing background concentrations of uranium.

Metals Recovery Area - located in southwest portion of the site; approximately 11,500 yd3 of
material has been excavated and backfilled; 95% of the area is covered with asphalt parking
lot and 5% rock and soil.

Burial Site - located in the south central portion of the site; approximately 7,000 yd1 of
material has been excavated and backfilled; 30% of the area is covered with asphalt parking
lot and 70% has been revegetated.

Team Iriuncma Incoaparald
SNM Limae Teanunowa-RadioloiC• Dowe Asseament
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Buildings I I Exterior Areas/Stockade and Railspur - located in the southwest quadrant of the
site near Building 11; approximately 6550 yd3 of material has been excavated and backfilled;
99% of the area is covered with road material and 1% has been revegetated.

Building 12 Exterior Areas - located in the southeast quadrant of the site to the south and west
of Building 12; approximately 10,000 yd 3 of material has been excavated and backfilled; 95%
of area has been revegetated and 5% is covered with road material.

Buildings 4, 5, and 10 Interior Areas - located in portions of designated buildings; approximately
1300 yd3 of concrete slab, building material, and underlying soil have been removed. Building
areas have been refilled, concrete poured, and walls and other structures repaired.

The location of each area is shown in yellow on Figures I and 2, Texas Instruments
Incorporated Exterior and Interior Remediation Areas maps.

3.0 SOURCE TERM

The source term is defined as the total inventory of radioactive material contained within a
given area of concern. The source term may be calculated based on radionuclide
concentration within a volume of bulk material, or surface contamination activity and surface
area. In preparing source terms for input to any pathway modeling approach, it is necessary to
identify the relative dimensions and location of the feature comprising the source term. For
example, a subsurface soil cell of dimensions 10 m x 10 m x 10 m ( 1000 m) containing an
average uranium concentration equal to 30 pCi/g would contain a total sourct inventory of
0.05 IiCi (at an average soil density of 1600 kg/min). However, the potnticii dose impacts
resulting from environmental transport would be different between this cell located at the
surface and the cell located below a I m meter-thick cover.

As previously noted. TI has remediated the following source areas: the metals recov0,cy, 2a;
the burial site; Building II areas/stockade and railspur: Building 12 exterior areas; and
Buildings 4, 5. and 10 interiors. Source term information for each area is presented in Table
1. It should be noted that during remediation operations, the typical decontamination and
survey unit dimensions within each source area were 10 ni by 10 m. It also should be noted
that not all survey units within an area (i.e., building 12 exterior airas) were contiguous.
Subsequently, the dimensions and total volume of an area (as presented in Table I) were
developed as the sum of all survey units from excavation area as-built drawings (see
Appendix A for example geometrical representation). The average depth to a primary area
was determined as the average depth of the survey units identified on the source area as-built
excavation drawings.

At a minimum, four soil samples were analyzed from each complete survey unit as pan of the
termination survey process. Where stationary underground objects were found, contamination
levels on these objects were recorded. The maximum and average recorded uranium
concentrations for each of the five source areas were determined through review of
termination sample data of all 10 m x 10 m grid blocks contained within the outdoor source
area of interest.

Tex" Inimnuni Inco•wpm-r2
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Figure 1. Texas Instruments Incorporated Interior Remediation Areas Map.
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An exception to this procedure was made in analyzing termination data from the interiors of
Buildings 4, 5, and 10. While excavation and backfill of standard 10 m x 10 m survey units
underlying the buildings did occur, further review indicated that uranium concentrations
associated with any of the eight "residual contamination areas" exceeded those of the residual
soil survey units. The characteristics of these residual contamination areas were analyzed in
developing input to Table I for Buildings 4, 5, and 10 interiors. Relevant data are available in
the aforementioned decommissioning report references.

Table I prewnts data for open excavation area at the time of radiological termination survey,
residual material volume (based on an estimated layer depth of I m), calculated backfill
volume, average depth of excavation below surface, average (including the weighted average
in some survey units where residual material was left in place) and maximum isotopic
uranium concentrations in the residual volume, and average isotopic uranium concentrations
in the backfill volume. Table I also presents the weighted isotopic uranium concentrations in
a mixture of the residual and backfill material volumes. It should be noted that the uranium
concentrations presented in Table I have not been stripped of background.

The data indicate that on a localized basis, residual contamination areas identified in
Buildings 4, 5, and 10 likely pose the highest potential dose due to inadvertent intrusion.
However, the relatively small volume of these residual areas (typically less than 10 M3)
indicates that future earthworking would result in significant dilution of the material. Of the
four "outdoor" source areas analyzed in Table 1, the highest weighted isotopic uranium
concentrations would result from mixing of residual material and fill within the former metals
recovery area. Such conditions would indicate potential applicability to a future use scenario
that assumes large scale soil mixing is performed.

4.0 EXPOSURE SCENARIO DEVELOPMENT/ENVIRONMENTAL PATHWAY
ASSESSMENT

The development of appropriate exposure scenarios on which to apply dose assessment is a
function of the source term nature and activity, activities of an exposed individual at a given
hypothetical receptor location (either at or removed from the source term), and the
environmental pathways of transport from the source to the hypothetical receptor. Exposure
scenarios are considered for both present and future uses of the facility and associated
property, and whether the exposure occurs as the result of passive activities or as the result of
inadvertent or intentional intrusion into the source. The development of representative
exposure scenarios incorporates both conservatism in pathway selection and modeling input
assumptions, and the application of scenario bounding of postulated doses.

4.1 Environmental Transport Pathways

Environmental transport pathways are routes by which contaminated material may be
transferred to and taken into the body of an individual receptor, or by which that receptor
could be exposed to direct gamma emissions from stationary or relocated source material.
When developing exposure scenarios, potential environmental transport pathways are

Texas Inirumnem InompaftW 5
SNM lcam Temia-ieah-Rsologica Dome Anesrammi
02MW7



Tabl I1 Sowee Term OWOiu.U - TI Ske Da Om mni

~A.4

iiI
I

- -- -51 -
r:•m id AaI~t gd RE VdImm 0fl~ Smin A•. 11,434 v. U.l Lw;. 1-42 k s Mn,-•ll

1790 06.0 6SO
161.0 054 4CI 44360 1.51 1354

Fomow d a" 2 2107 •2 22 "2.30 0.7 10.40 s.4 20. 2
t0.70 06.0 9.10
1120 0o.5 3.51 16.23 1"7 113.

1ai n kerI. MmAmN -... - -

kAwSbudif - Basd an 8mu Vokom of
Ad3Q Ame 260 loi 5 1.7 4.10 047 12.60 2.6 tS 13

13.0 0.07 1.43

___MIX___ _____ _______ _________o 2.67 0.13 6.53 16.01 I.26 4536

Basd an Smn Vokum of
Builng 12 Amn Am* 4221 4221 a0 2 66.0 0.2 ..2 067.9 $ 2l1

600 0.40 4.30
6.64 0.46 4.01 16.12 1.64 1761

As " Contaimlon Aum
Bung. 4, 6. mid 10 ofNoe Conurg"Wa~
hm Anm 8 ri 6688 NA 1065 15. 104.00 4.21 47.50 133 s.47 34.9

15.0 0.06 190

C' csed ainsmilng mdciao rmidu €lh ol W ofm ulorutr olin

'Secondi a ot nun'mu mo awvws bsndd oo-fto
" Tird se t nofmbom roprent weile•ed esaWies of oonmbiMd resudal anoid I vokums.

0C



the proposed scenarios in this dose assessment are presented in Table 2.

Table 2. Potential Environmental Transport Pathways from the TI Site

I -. I. .. . U... . - -. . - 1JA11c1 tjaimm
Exposure

uIrect Low-Moaerate Ltkely only as tne result o0
direct disturbance of source
material

Direct Inhalation Direct Low-Moderate Likely only as the result of
direct disturbance of source
material

Direct Ingestion Direct Low-Moderate Likely only as the result of
direct disturbance of source

___ __ ___ __ __ __ ___ _ __ material

Offsite Dispersion of Direct Low Limited by presence of clean
Airborne soil cover over decontaminated
Particulates _ _ areas
Groundwater Direct Low The near surface aquifer is not
Transport to Offsite accessed for drinking water
Well Location and is therefore not a potential

exposure pathway

Ingestion of Indirect Extremely Low Limited by presence of clean
Contaminated soil cover over decontaminated
Garden Produce areas and dilution resulting

from transport

Ingestion of Garden Indirect Low The near surface aquifer is not
Produce Grown accessed for domestic uses
W/Irrigation Water because of poor quality,

sporadic availability and the
current and future planned use
of surface water. This is not
expected to change in the
future

Gamma Exposure Indirect Extremely Low Presence of Clean Soil
From Airborne and Cover/Nature of Uranium
Deposited Particles
Minor Pathways Indirect Extremely Low Previously Mentioned Factors

Environmental transport pathways are classified as either direct or indirect. Direct transport
occurs when contaminated material is transferred directly to a receptor, or that receptor is
dire.dy exposed to the gamma emissions of the source. Indirect transport involves a
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secondary transfer mechanism, such as airborne contamination deposition on garden
vegetables that anm consumed. Site applicability was determined based on the relative location
of the source(s) (under significant clean soil caps), site layout, and routine activities performed
in those areas.

4.2 Bounding Scenario Concept

Use of the concept of "bounding scenarios" provides streamlined final output dose assessment
data and conclusions that may be used to support decision-making. When evaluating potential
scenarios, it becomes evident that postulated doses from some sources will be significantly
higher than from others. Analysis of the scenario resulting in a significantly lower dose is
unnecessary because the other scenario will result in significantly higher doses. An example
of this is seen in the hypothetical case of a residential structure being placed on a disposal cell
containing 10 pCi/g of a radionuclide versus a disposal cell of 1000 pCi/g. Given that all
environmental transport pathways are held constant, the scenario dose from the 1000 pCi/g
cell bounds that from the 10 pCi/g cell.

In addition to analyses of site source terms, the nature of the environmental pathways may be
reviewed during the process of developing bounding scenarios. For instance, a scenario that
includes multiple direct environmental pathways, such as direct gamma exposure, and
inhalation and ingestion of source material would likely result in a higher postulated dose than
a scenario involving only multiple indirect environmental pathways such as plant uptake, or
gamma exposure due to offsite deposition.

4.3 Current Versus Future Exposure Scenarios

In developing the methodology for this dose assessment, both current and future exposure
scenarios were evaluated. The current use scenario analysis accounted for all potential uses of
the four source areas, given that the site would remain engaged in industrial manufacturing
operations under TI control. This analysis identifies the activity with the highest dose
potential as being an intrusion of site workers into a source area to perform maintenance
activities. It should be noted that, according to current TI policy that site workers are
considered as members of the public. Since no feasible current exposure scenario to members
of the general public could be postulated, potential future uses of the site were reviewed. The
most conservative scenario likely would result if, after site earthworking (relocation of
residual uranium-containing material to the surface), residences were built on a vacant site
(after manufacturing had ceased).

4.4 Scenario Development

4.4.1 Current Exposure Scenario

Current exposure scenarios evaluated for potential application to this dose assessment
included:
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i) Offsite dose to nearest resident (member of the general public) from any or all of the four
outdoor source areas (metals recovery area, burial area, Building I 1 areas/stockade and
railspur and Building 12 exterior areas)-

2) TI maintenance worker intrusion into any of the five primary source areas (including
Buildings 4, 5, and 10 interior areas) to perform underground maintenance.

Maintenance worker intrusion into any of the five source areas was selected as the bounding
scenario for dose assessment. Further, the Building 4, 5, and 10 residual areas were selected
as having the highest localized uranium concentrations and highest likelihood of worker
intrusion resulting from building maintenance operations This scenario location was selected
because intrusion would allow multiple exposure pathways including direct exposure to
gamma radiation, inhalation of resuspended dust, and ingestion of contaminated soils.
Because each of the four exterior source areas are backfilled and covered with clean soil.
airborne resuspension and dispersion to an offsite receptor, ingestion, or direct exposure to
gamma radiation is not credible. Likewise, any distribution of contaminants into the shallow
aquifer underlying the site would not result in a measurable dose component since the aquifer
is of poor quality and sporadic availability and is therefore not used for drinking water.

Under the current exposure scenario, TI maintenance workers are assumed to excavate into
contaminated areas within the Buildings 4. 5 and 10 interiors, which contain the highest
concentrations of residual radioactive materials. Therefore, dose assessment using application
of conditions associated with the building interiors is assumed to bound potential doses
resulting from similar activities in any of the other four source areas outside the buildings. In
the current exposure scenario, maintenance workers excavate a trench 10 m long, 3 m wide,
and 1.5 m deep. Postulated environmental transport pathways associated with this scenario
:tre described in Table 3. This maintenance is assumed to be performed twice per year.

Table 3. Environmental Transport Pathways Associated with Selected Scenarios

I k I I I I I

Lurrent use scenario - Owiiing aireci exposure moaerare-Io
maintenance worker intrusion into ingestion moderate
subsurface area of Buildings 4, 5, or 10 inhalation moderate-high
Future Use Scenario - construction of direct exposure low
residence on top of former metals recovery ingestion moderate
area after subsurface material is blended inhalation moderate
with cover fill ingested garden moderate-low

produce
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Postulated future uses of the site included continued performance of manufacturing operations
in an industrial setting, closure of the site (including building demolition) with indefinite
administrative control of site access, and closure of site with conversion to residential use.

Closure of the site with conversion to residential use was chosen as the bounding future use
scenario. Analysis of the continued manufacturing scenario and the closure with control
scenario indicated a very limited potential for large-scale intrusion into any of the four
decommissioned outdoor areas. Residual contamination areas associated with the Buildings
4, 5, and 10 interiors have relatively small volumes that would be significantly diluted by
mixing with existing fill material. As a result, most pathways of exposure (outside of
maintenance intrusion selected as the current use scenario) resulted in very low potential for
contribution to scenario doses.

Under the future-use exposure scenario, it is assumed that after the site is closed and industrial
buildings are removed, major site earthwork is performed. This earthwork results in the
mixing of subsurface material containing uranium with fill and the cover material that has
been placed above it. It is assumed that this mixing occurs at the source area containing the
largest volume of subsurface material that contains the highest uranium concentrations (metals
recovery area). After the earthwork (mixing) is complete, a residence is constructed directly
above the area. Although similar activities may be performed at the other three outdoor
source areas, the potential dose contributions from these arr.- are assumed to be much less
because of a lower residual source term as compared to the former metals recovery area.
Postulated environmental transport pathways associated with this scenario are described in
Table 3.

4.5 Scenario Conservatism

The scenarios presented in this document are likely to yield highly conservative doses for
several reasons:

1. Source calculations use maximum uranium concentrations (including background
concentrations) that overestimate the true concentration in bulk material (soil).

2. Scenario assumptions for ventilation and work times understate the true dilution effects of
ventilation (current use scenario).

3. It is unlikely that any future uses of the site will include residential activities because of
the current value of the industf al facilities.

4. In application of the RESRAD code, source material is assumed to be consolidated under
future residence location. In the actual condition where survey units are further spread
out, dilution through environmental pathways would reduce actual dose.
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Dose assessment methods include the application of computer modeling packages and hand
algorithms. In general, computer modeling packages may be applied if the conditions of the
selected scenarios are consistent with the capabilities of the selected model. Hand algorithm
calculation is used when available modeling codes are not capable o0 assessing the particular
characteristics of the given scenario.

Calculated doses for direct gamma exposure pathways are expressed in terms of effective dose
equivalent (EDE). while calculated doses from radionuclide intake pathways are expressed in
terms of committed effective dose equivalent (CEDE). EDE is received immediately, while
CEDE is received over a period of 50 years as the result of metabolic transfer in the body.
Summary doses are expressed as the total effective dose equivalent (TEDE), which is the sum
of the EDE and CEDE. The TEDE is the dose measure that is compared to regulatory criteria.

5.1 Current Use Scenario

Dose estimates for the current use scenario are performed using hand calculations, based on
conservative assumptions regarding the activities described in the scenario. The application
of RESRAD-BUILD developed by Argonne National Laboratory (DOE 1994) was
investigated for application to the postulated worker intrusion scenario, but was determined
not to be readily applicable. RESRAD-BUILD was more suited to extended exposure periods
in contaminated rooms of known surface contamination, rather than the unique characteristics
associated with subsurface maintenance at the TI facility.

Doses to maintenance workers under the current exposure scenario are calculated using the
following sequential process:

I. Identify subsurface work area volume and reference breathing air zone (volume)
2. Identify gamma exposure rates within reference volume
3. Identify isotopic uranium concentrations within subsurface soils of reference volume
4. Determine exposed surface area of contaminated soil disturbed
5. Determine depth of contaminated soil disturbance
6. Calculate volume (mass) of contaminated soil disturbed
7. Determine worker exposure time
8. Calculate direct gamma radiation dose
9. Choose resuspension fraction to apply to disturbed material
10. Calculate mass of resuspended material
I I. Determine what percentage of resuspended material is in respirable range
12. Calculate concentration of respirable material in reference breathing volume
13. Based on work time, calculate inhalation intake
14, Apply inhalation dose conversion factor to intake
15, Apply handling transfer factor to volume of disturbed soil
16, Apply ingestion fraction to mass of transferred soil
17. Apply ingestion dose conversion factor to intake
18. Multiply each dose by the number of maintenance events per year
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This sequence of steps results in a calculated dose from the direct gamma exposure pathway,
inhalation pathway, and ingestion pathway. Appendix B presents the input parameters used
for calculation of the dose components within this scenario. Input parameters were obtained
from several references including ANL (1993), ICRP (1974), and ORNL (1983).

5.2 Future Use Scenario

Dose estimates for the future use scenario are performed using the modeling code RESRAD
5.62 developed by Argonne National Laboratory (DOE 1993). RESRAD allows optimal
flexibility in assessing transport pathways associated with the future use scenario.

Final RESRAD dose calculations are developed using the following process:

I. Define volume and radionuclide concentration in cover and contaminated layers
2. Calculate weighted radionuclide concentration in a completely mixed layer
3. Identify dimensions and depth of new layer
4. Set pathways in RESRAD menu - external gamma, inhalation, plant ingestion, soil ingestion
5. Modify data in RESRAD menu - contaminated zone parameters (contamination area and

depth), initial concentrations of principal radionuclides (maximum weighted), dust
inhalation and external gamma parameters, ingestion pathway data, dietary parameters -
all other information fields should be blanked

6. Set RESRAD graphics
7. Generate RESRAD output

After the input of metals recovery area source term data (area, depth, and maximum weighted
isotopic concentrations) presented in Table 1, the RESRAD data modification sequence was
initiated. RESRAD default input values were used for all calculations, with the exception of the
fruit, plant, and grain intake value. This value was modified from 160 kg/yr to 40 kg/yr, since the
large intake value is based on a self-sufficient farm rather than a suburban residence. A summary
of exposure scenario parameters is included with the code outputs presented in Appendix C.

6.0 DOSE SUMMARY AND CONCLUSIONS

6.1 Current Use Scenario

The TEDE resulting from the current use scenario is estimated to be 1.3 mrem as the result of
the maintenance intrusion into the residual contamination areas of Buildings 4, 5, and 10 two
times per year. The inhalation pathway contributed 1.2 mrem, approximately 90% of the
TEDE. Ingestion and direct gamma doses contributed 0.013 mrem and 0.12 mrem,
respectively. Detailed dose calculation and output information are presented in Appendix B.

Critical parameters effecting the calculated dose include the size of the reference breathing
volume and resuspension fraction applied to contaminated soil, Conservatism is introduced to
the scenario through the use of maximum uranium concentrations and the assumptions that no
deposition or ventilation from the breathing volume occurs.
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6.2 Future Use Scenario

The TEDE resulting from the future use scenario is estimated to be 7.3 mrem in the first year
after residential exposure above the former Metals Recovery Area. Approximately 80% of thc
TEDE results from a postulated inhalation dose of 5.7 itoern. Ingestion and direct gamma
doses contributed I. I mrem and 0.5 itoern, respectively. It should be noted that the projected
dose in future years following residential placement decreases at a steady rate. This decline
can be attributed to increased vegetation coverage and vertical migration of contaminants.
Detailed code calculation and output information are presented in Appendix C.

Critical parameters affecting the calculated dose include mass resuspension rate and volume
of ingested produce grown at the residence and consumed. The RESRAD default parameters
are extremely conservative given the probable use of the land and the typical vegetative cover
for the region.
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APPENDIX A
GEOMETRICAL4 REPRESENTATION

TERMINATION SURVEY UNIT GROUPING



Hypothetical Remedlation Area
Survey Unit Grouping for Source Term and Code Input Calculations
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APPENDIX B
CURRENT USE SCENARIO

MAINTENANCE INTRUSION DOSE CALCULATIONS



Appendix B - Curen Intrusion Sceradmo Calculasions

OOF4WIMICOWOAMAIN
U-234 U-235 U-238 Total

A Aven,, ,•.I I 104 1 4.2 47.5 155.7
L la.muma P/a . 133 55 84.9 223.4
L I"-..r 1p 1.6 I0.06 1 .8 _

D Inhalation DCF (mrwun/CI) 130E01 1.20E01 120E-01
E igo n DCF (m /VQ') I 2.0E.04 2.60E-04 20E04

- lpw emi deglr 1 1I 21 4-

MOMle.li 09OWN-Op"
:m
(i*W14KlL WORK AREAIII -, I

SubMxMace excavation
molumbF 451m-' I Orn by 3m by 1.6 m

G BrethbM air zoe volume go M 3  includes excavation volume "rd identical air shell above
Gamma exposure rate in

H exciavaon 30 uRfhr developed from actual site measurements
Exposed surface area of

I contaminlted soil 30 M2  developed from excavation botom - I Om by 3m
Depth of contaminated soil

J layer 1 m developed based on thickness of residual contamination areas
Volume of contaminated

K soil 30 m calculation NJ

L Mass of contaminated soil 40000 kg calculation K'1600kgyrn 3

M Worker exposue time 4 hr based on site observation

-LTI 8PICIFt.P !AND ASSESSIINi_____________
Resuspensin fraction of

I OOF.fl7N
N zlistuabo sod I O-7based on modsrato mimdna - fPNL 198110 Mass of resuspended soil 4.00 a calculation L*N*1000 gikg

Respirable fmction of
P resuspended "o 10 % (DOE 1993)

Mass of respirable
O resuspended so. 0.4 g calculation M*N

Statc alrbore
Ri 'concentfallon U-234 0.6 pCi/mr calculation (Q/G)'B1

Stati airbwor
R2 concentratmo U-236 0.0 p:i/m3  calculation (Q/G)*B2

Static airbodn
R3 concentration U-236 0.4 oCi/m 3  calculation (Q/G)B3

S Worker breathng rate 1.2 mrihr ICRP 23 "worcin'g.
T otal breathod volume 4.8 in3  calculation 0',K

UI Airborne intake U-234 2.8 i calculation RI"T
U2 Airborne intake U-236 u. 1 Di calculation R2"T
U3 Airborne intake U-238 1.8 i calculation R3.T
VI U-234 CEDE 0.37 mrern calculation U1'D1
V2 U-236 CEDE 0.01 mrem calculation U2"D2
V3 U-238 CEDE 0.22 mrem calculation U3"D3
W ota inhlalion CEDE 0.80 mrom calculation VI+V2+V3
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Applendx 8- Current Intrwuon Scenano Calculations

*Smah ajba.a - La. kaa Lana * ..i

E a I PJN WrWw AMAMRM I MM AMUI A EDDNMU6U" I

X rewried
Y max daily meown 480 mg resvcwbve value from ANL (1993)
Z Total ed ingested 0.24 calculation( Y/8)M)/1000
AA1 k~gtI m intake U.234 31.9 pCi calculation 812
Ar2 Ineon intake U-236 13 - calculation 62
AA3 Irntleon intake U-236 20.4 PQ calculation 837
BFI U-234 CEDE 0.01 mrem caldcUlon AAIEI
BB2 U-236 CEDE 0.00 mrorm calculation AA2"E2
B83 U-238 CEDE 0.01 mrem calculation AA3E3
CC Total ingeston CEDE 0.01 mrem calculation 881 +882+883

MIRECA MMA DOSE ASS ME ENT
DD Total gamma OxosUr I 0.121mR Icalcuation (M'Hyl000

E l Toal gamma doe* j 0.12mrem -jOpply FIfoDD

DOSE SUMMARY
Inhalation CEDE (W) 0.600
Ingestion CEDE (CC) 0.014
Gamma EDE (EE) 0.120

mF TEDE 0.734
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APPENDIX C
FUTURE USE SCENARIO

FUTURE RESIDENT DOSE CALCULATIONS
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90-2o31

Ib-2*0l0

Th-310

for intalatiam. Um'/pCI:

U-I34

U- 233.0U-33640

Doee conereion factors for ingestion. urs/pCi:

Ac-227+D

Pe*231

r b-210#0
RA-32640

Th-330
U-334
U-2364D

U-23600

D-34 I od transfer factors:

0-34 AC-227+D

D-34 I -327*D

D-14 IA-327#D
D-34

0-24 1 P-ill
0-34 I -V31

D-14 P&-231

0-34

0-34 Pbj-lO*D

D-34 b-210.D

D-34 Pb-310+D

0-34

D-34 Ia-2240
V-34 14-326.0

0-34 I 3a 4*D

D-34

0 34 1 h-lEO

D-14 T2-lb0

D-34 1b-230

D-34

D-34 0-234

D-34 U-334

D-34 0-234

D-14

0-34 a -23600

D-34 0-331*D

D-34 0-31360

D-34

plant/soil concentration ratio, dusenosiolems

beef/livestock- intake ratio, (pCi/kg)/(pCi/J)

silk/livetock- intake ratio, (pci/L) / (pCi/d)

plant/oil c1ancentration ratiAo, ditsnsionleae

boee/livostock-intake ratio, (pCi/kg) / (pCi/d)

milk/livestock-intalk matieo, (Ipci/LI/ pCi/d)

planc/eool ooncentration ratio, diseneionleos

beef/livestock-intake ratio. ipCi/kg))/pCi/d)

milk/livestock-intaka ratwo (pCi/LI / pCI/d)

plant/msoLl onmcentration rato. dimenionless

beef/live•tok-Intake ratio. IpCi/kg)/(pCi/d)

uilk/livestock-intake ratio. (pCi/LI /(lcid)

plant/soil onccentration ratio. dimonesonloee

beef/livestock-Lntakm ratio. (pci/kg)/(pCi/d)

milk/livestock-Intake ratio (pCi/L)/(pCi/d)

plant/soil concentration ratio, dimansionlems

beef/lIvestock-intake ratio. (pCi/kg) / (pi/dI

Silk/i ivastack- intake ratio. (pci/LI / pci/d)

plant/moil mnomtration ratio, dimensionless

beef/livestock-intake ratio, jpci/kAg) / (pCi/d)

si lk/livlstock - intake ratio. (pCI/L)/(I(pCi/d)

6.?720*00

1.2801300

2.3203-02

6.6003-03

3.2603-01

1.3303-01

1.303-01

1.1I01-01

1.4103-02

1.0408-02

7.3705-03

1.3303-03

S.4605-04

2.1301-04

2.6705-04

2.6903-04

3.1003-03

2.0003-01

2.0003-01

1.0003-02

6.0003-03

6.0003-09

1.0001-02

3.0003-04

3.0003-04

4.0002-0-

1.0003-03

1.0003-03

1.0003-03

1.0003-04

6.0002-06

2.1008-03

3.4003-04

6.0008-04

2.1001-03

3.4003-04

4.000B-04

emeate

Default I$WmA

6.7209#00 DCV2 f 1)

1.2600300 D C212 2)
2.3303-02 ODCI ( 3)

6.1001-03 DMC2( 4)

3.2603-01 DCM ( 6)

1.3203-01 DC 2( 4)

1.2308-01 DCV2( 7)

1.1609-01 aDmV( q)

1.4103-03 DCl3( 1)

1.0403-03 IDF3( 2)

7.2704-03 j DCFl( 3)

1.330X-03 IlDc( 4)

1.4001-04 Dci P( s)

2.4308-04 DCV3( 6)

2.6701-04 ioCn ( 7)

3.4900-04 DCn3( 6)

2.1008-03 iTPI( 1,)

2.0003-01 R(I 1.2)

2.0003-01 IITFT( 1,3)

1.0003-02 ITP( 2.1)

S.0001-03 RTm( 2.3)

1.000-06 R'Z( 3.3)

1.0003-02 *TV( 3,1)

3.0001-04 RMT 3.2)

3.0000-04 amRP( 3.3)

4.0008-02 * TFI 4.11

1.0008-03 Mt I( 4,..

1.0008-03 "1 4.3)

100Ol-03 fRtFI( 6.1)

1.0003-04 *"I1F S,.)

4.0002-06 RTI ( 1.31

2.1003-03 RTF( 6.11

3.4005-04 3t "I( 6,2)

6.0003-04 rr( 6,3)

2.5001-03 RMT 7.11

3.4003-04 rIF( 7,2)

6.0003-04 MIR( 7.3)

r

I
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File: TUMI.DAS

Do" nversion Factor (end Related) Paxmmiter Summary (continued)

Piloe DIDSAC.51N

Isn
Parmtr

VCarumt
I yata. Deftault

parameter
M-au

D-24

b-34
D-34

U-23&*D

U-224#0

plmnt/&oil OwAcntrmtion ratio, dimensionless

beef/liveeteck-Intake ratio. (pCI/kg)/(pCI/d)

uilk/liveotocA-intake ratio. (pet/L)/(pCi/d)

2.S003-03

3.4003-04

6.0003-04

2.6003-03

3.4003-04

6.0001-04

RTF( 8,1)

I RTP( S3)
IRTF( 6,3)

b-1 Jioeaoumulation factors, fresh wter, L/kg:

0-6 AIc-227?D , fish

0-S 1 Ao-227#D ,

D-5 I

D-S I
D-S
D-5

D- 1

D-5

D-6D-I

D-I

D-S

0-6
D-S

D-0

D-6D-S

D-6D-S

D-S

D-6
-S6

0-iBI

ft-231

Ptb-210*D

Nb-210.D

Na- 226D,

me- 226+D

arurtagea and mol lusks

fish

anuatacea and mollusks

fish

cruatoa and mollusks

fish

crusamos~ and mollusks

1.o003*01 i
1.oooi03*0

1.000o101

1.100o+02

3.000o+02

1.0001+02

6.0003+01

2.6001+02

1.0003+02

6.0003,02

1.0003+01

6.0001+01

1.0001.01

6.0003+01

1.0003+01

4.0003+01

1.5003.01 RIOFAC( 1.1)

1.0008+03 BIOVAC( 1.2)

1.0003.01 fIOVAC( 2,1)

1.1003+02 *IOAC( 2.2)

3.0001+02 IBOPAC( 3.1)

1.0003.02 BIOFAC( 2,2)

6.0003+01 BIOUFA( 4.1)

2.6003+02 BIOPACI 4,2)

1.0001+02 BIOAC( 6,1)

9.0003102 IZOFAC( 9.2)

1.0003.01 BIOPAC( 6,1)

6.0003+01 SZOVAC( 6.2)

1.0003*0L l3OPAC( 7.1)

6.0003+01 BIoIAC( 7,2)

1.0003,01 IOFAC( 8,1)

6.0001+01 SIOFAC( .23)

Th-230 fish

Th-210 , crustacaa and uollusks

U-334
U-234

0-236.D

U-23500

fish

crustaces and mollusks

fish

cru•tacea and mollusks

U-23.0D fish

U-23$.D , cruls aces end mollusks
......... I
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File: TMMI.DAT

sit*-Np1ciftic Parameter sumary

NeI II Ueer I I
input I Default IParameter

I I I
p011
3011

31181

R311

011

poll

3I011

3011

3011

3011

3011

31011

30i1

0011

Are of obakminatod sone (a'*0}

Thiidmes of contaminated sons 4m)
Leng"h parallel to aquifer flow (v)

8l19 radietion dose limit (mre/yr)

Time ainoo placemnt of material (yr)

-Lews for calculations (yr)

Times for calculations (yr)

Tiume for caloulations (yr)

Times for calculations (yV)

Tinmo for calculations (yr)

Time for calculationa (yr)

Times for calculations IYr)

Times for calculations (yr)

Times for calculations (yr)

3012

3012

3012I

3013

3012

30123

initial principal radionuclide

Initial principal radionu-lide

initial principal redionuclide

Concentration in groundwater

cocentration in groundwater

concentration in groundwater

fpci/2)

(pCi /0 1

(pci/u)

(pC1 A)

(pCiIL):
(pCI/L) a

U-234

U-a)35

U-236

U-234

U-2351

U-238

R01l

3012

30133013

3013

3013

31013
R301

3013
po1)
Roll
R013

3013

3013R013

3013

3013

3014

3014

3014

3014

3014

3014

R014

3014

3014

cover depth Is)

Density of oover material (g/cam*3)

Cover depth erosion rate (ulyr)

Density of contamlnated sona (g/om**3)

Contaminated sons erosion raet (a/yr)

Contaminated tone total po-oety

contaminated xone effective porosity

Contaminated sone hydraulic oanductivity (m/yr)

Contaminated sone b parmeter

Hulmidity in air (g/cas*3)

ivapotranspiration coefficient

l Precipitation (m/yr}

Irrigation (m/yr)

Irivigation sods

Runoff coefficient

Watershed area for nearby strem or pond (*t*2)

Aooureay for wator/emil oomputations

Density of maturatý'. sOane g/om*03)

Saturated SanO totit poaoeity

Iatiurated *one effective poroeity

Sturated sae hydraulic onduct•lvity (a/yr)

fatuwsted sons hydreulic gradient

Saturated sone b parameter

Water table drop rate (m/yr)

Viell puu intake depth (a below water table)

NoftlJ SrnsdIWpsion (ND) or Naae-balunce WIS)

well pupunq rate (ue03/yr)

6.6617803

2.1003+00

1. 0003+02

I.0003+01

2.0006001

1. 0003+00

3.0002#00

1.0003+01

3.0005401

1.0003.02

3. 0003102

1.0001)03

not used

not used

4.4408301

1. 6103.÷00

1.3103801

not used

not used

not used

0.0003.00

not used

not used

1. S003400

1.0003-0O

4. 0008-01

2.0008-01

1.0003401

1.3003+00

not used
1.0003-01

1. 0003400

2.0003-01

overhoad

2.0008-01

1.0001.04

1.0008-03

1,.003400

4.0003-01

2.0003-01

1.0003402

2.0003-02

£ .3003+00

1.0003-03

1.0003401

ND
2.S002#03l

1.0003804

3.000+800

1.0003402

3.0003+01

0.0008+00

1.0003.00

3.0003800

1.0003+01

3.0003+01

1.0003+02

3.0003403

1.0003403

0.0003400

0.0003400

0.0001M00

0.0003800

0,0003+00

0.0003400

0.0003+00

0.0003400

0,0003+00

1.S000300

1.0003-03

1.1003+00

1.0003-03

4.0003-01

2.0001-01

1.0003401

1.3003+00

6.0003400

1.0003-01

1.0008300

2.0003-01

ovoeherd

2.80003-01

1.0003406

1.0003-03

1.003.00

4.0003-01

2.0003-01

1.0005.02

2.0003-02

S. 3003400

1.0003-03

1.0003401

ID

2.$00340.

used by RM Parmeter

(if different flom user input) I No

- - - I TH1O

ILCZPAQ

(TZ
-T(2)

- -T( 3)

T((4)
--- IT( S)

--- T(7)

-T(8)

--- T(S)

-- T(10)

-sl( 7)

"-WI ( )

- l(7)

Jvcv

'"cc:
Oc:

- - - DIUIDCI

(Rum

- - o I 10110

- - - I lRJINO I

HARM

- - - TP81t

(333

--1 z

-Dm6-H=

o - - DI 03133
--- La

I
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Vila: TUA3Z.D&T

site-epecific ?sinater summary (ccntinued)

urn-I P•rameter

Iuser
i nput Default

Bo1s
3016

3016

3011

3016

3011

3011

3016

3101

3010

3014

3010

3010

3016

1011

31O0
3ol0

R01s

R01s

m01t

R01s

R0is

301f

R01$

Rolf

301$

Rots

t011

t01s

3ol0

R0lf

3010

3010

3016

3010

R010

s01e

Rol*

R010

3010

R014

3101

R03LG

Rol$

Role

mass

Rolf

umber of unsaturated some srata

IUst. soe I. tlhftimess i)

9Dst. s 1, sool deuNity (9/08**)

UMee. sore 1. total porosity

W-set. sane 1. effective porosity

Meatt. saMW 1. soil-specifte b pamereter

Ibeet, aone 1. hyuaulic caonductivity (u/yr)

Distribution coefficients for 0-234

Contiinated sone (ca*e*/g)
tWkaturated some I 1I=03/g)

saturated aone (C*@3/g)

beach rate (/yr)

Solubility constant

Distribution ooefficients for U-23S

ntaminated zone (ce'3/g)

Unseaturated zone 1 (cam"/g)

Steurated mon (cnw*0lg)

Leach rate (/yr)

solubility constant

Distribution aoefficients for U-330

Contaninated san* Ion")$/g)

Unsaturated mone I (Im*'/g)

saturated Zone Ion'2/g)

IoLeeh rats (/yr)

solubility cnstant

Distribution coefficients for daughter Ac-I37

Oontaminated sees Io*m*3/g)

Unsaturated gone 1 1=0*2/g)
saturated sone (onV)/I)

Leach rate (/yr)

Isolubility constant

Distribution coefficients for daughter Pa-JM1

Coantiminated saw (cmt**"/g)

Unsaturated Sam 1 10"*3/9)
Saturated mon (Ian*0)/9)

LeJach rate (/yr)

solubility constant

Distribution coefficients for daughter Pb-l1o

tamainsted am* fIamoo/g)

iSweat~mted aW I oane*/qg)

Isaturated tma (en"/lg)

iLach rate (/yr)

Solubility constant

I

4.0008+00

1.1003.00

4.0001-01

2.0001-01

1.2003.00

1.0003+01

6.0003+01

6.0003+01

1.0001.01

0.0003.00

0.0003400

6.0003I01

6.0003.01

1.0005+01

0.0003.00

0.0003+00

S.0003401

1.0002+01

6.0003I01

0.0003400

0.0003+00

2.0003+01

2.0003+01

2.0003401

0.0001e00

0.0003+00

6.0003+01

6.0003+01

S. 0003.01

0.0003+00

0.0003+00

1 .0003.02

1.0003+02

1.0003403

0.0003400

0. 0003#00

1

4.0003400

1.6003+00

4.0003-01

2.0001-01

&.3003+00

1.0003+01

S.0003401

5.0003+01

6.0003+01

0.0001+00

0.0003+00

6.0003+01

6.0001+01

1.0003+01

0.0003÷00

0.0003+00

6.0003101

S.00014+01

1.0003401

0.0003400

0.0001400

2.0003+01

2.0003401

2.0003+01

0.0003+00

0.0003400

1.0003401

6.0001301

6.0003+01

0,0003+00

0.0003+00

1.0003+02

1.0003402

1.0003402

0.0003400

0.0003+00

Used by assn" I Parmwte

(It different from user input) SLOm

- -DUH (1)

I-PUZ (1)

--- PUZI()

Bu~z(1)

-- DCMhJC( 4)

IDONICUI 6.1

3.1411-03 AaA"I ( 4)

not used SOLUNK(I )

-O- -i C C 7 )

-- DCOM( 7,3

-- DC30 ( 7)

3.13-0) GI ALAOH(I7)

not used SOOW3K( 7)

--- I DOCC 0t)

IDOIDWI 4,1

2.1613-03 I AL1AOE( t)

not used SOUAK( k)

- DC OIU( 1),

, -DOOWI 1)

not used sOLUxK 1)

--- tXI D C( (3

3.1413-03 ASJIUAOXI 2)

not used s30oLa( 2)

--I D=fI 3)

-- DCwOCU( 3,

IM r- r ý ( 2)

1. 143-02 ALRU3 ( 3)

not used DSOKX( 32)



I
(WT)V3VU•

(01 )V'V

(09 )V"JVU(G )V2VU

UI )VWWd

(9 )V3Y

(C )VOMWd

it )V--VM

:)u~mMM
)WW-ma

)mm-oan

man an

mi avv
I vmay ani

worn dvv

MLad
Mid

UI4
"din

Cm
W1

MII

(S )EMG'0a

(S) %301OO(9 )UIOBI:X

() 33S1CQ

(', ) QdNE~6

00,|000 0

00#3000 0

004800010

00+100010

00+200010

00+2000.0

00+200010

00+2000 * 0

10-329U*!

00+3000 ,?

00#2000 '0

00+8000 '0

00,.060*0

0041000 '0

00+1000'0

00+8000*0

0041000* 0

00#2000 '0

00#u000*0

1045000'sg

o0,0000"1

0-00o0"0

o0u00o0-s

10-,000oL

0O-n000"0

10*3000' £

00+1000"0

00-8000"0

904200s,'*S

00,1000"0

00I000"0

00*2000'0

t00+000"9

90+8000,9

00+I000'0

00+1000"0

10+8000'L

TO#2000"S

100o+000"

W[0-UOO'"

Peen 104M

peen WWu

peen oUN

peon mOU

peon WWa

peon 4oupeen 3

p.m iou

peen IOU

peon umO

peon iou

peen 30o0

peon 2)ou

Ipeen "4ou

peon -Aou

peon n a

p00m iOU

peonn3
peon %ou

peon 3ou

peen joupeen 3ou

peon 3m1

peon I4ou

O0+I00010

10-10091'

to-I000 S

10-8000' L

10-8000 "

1,0-000" C

go-a00a1"

00"I000" C

C0+3009 1'9

00+2000"0

00#5000 10

,00+000.9

00+10001*9

,0,1000"9

00#100010

00+2000"0

10+8000.4

10+1000'L
t0+1I00O"I L

o1[ $Ulu

I fluyl

I Oulu

s lm

9 bul
O 561WM2

8v3I'W UPP'.A 609" "Ingum 10

I (u~

ICT BUTT
IiIII BT

G11IUTAT
:0T lapJ

24 lull

'L lT"i

SDIUTJI9 lull
:i luz

:( l~ull

: l iull

:T 5uIka

-(ni anw~px .wTnmmm 10o21o

, (U) enTpl zernuutr oS9hO

1(u) Oflpax

'(u) nlrpe.

-(a) onvmy0

ini~nauw 10161
• utnuum zo~no

.Int1m 23nho

'min vnwmz zwjnanaw zvno
-Is) 0flP2 ZWIIWamJOW110

, (u) fllpa.

,(u) snTp1u

I (a) amnrP•

zatnuum so-vo

zwInuum 391ino

zoinwin 201110

410W

£Tio1
Lvov416V

LION

&M~lLION

&M~l

LION

LION
L TONLIOW

4 WOW

LION

LION1

LION

1.10W1

LION

LIOW

LIONe

4.10W1LION

LOION

LION

LI OW

910W

VIOW

glow

& 1OW

glow
'10W

MmOW

gl0w

slow

9103

"TOW

'WOEI

"vzWy "TWn.•T enoqe T

peen Wu

P0-eonIO

.00t.~

i (I- - i 1 peon) Ai•% AoIOUI edith So 1T0peu

vions tWUIUSII Aseti 1022w; 04014

31370 Uo) Oloop+no 3usdo 0613 0o Uo01O3ld
wo~opua; zuedo eal-4 S;o UoTVvmjd

OmmeU 1 oIu. 0611 10UTIPto;0ld

1W~iurutvu1 '10o130l llfUMPOTW

uo;~ow d0*66016163d

(Ce.o/l) Uo0lTlt4ul Io1 slulp,,. OG3

(zA/, .u) 013w uoy3vlwU1

163166suc0 AtyVTqunzol

(fO/5,..3) T ouol p31lni~sWin~l( 1/c*6v.) OW pol~u"Imt

lIurobo AaltWqnTog

(/.U /) v0•680 , WmOz, 1

is/gem) I win p"lSWmlt

(S/c0,ma) t4ow01 p10UoIw-i0

vic-ev .zeil0np 10o ovuSIoTmm uOlwqijLoG

- I
is.lOmi*d I

(In•fty aoon -l; 1U0*O•flp It)

EIvWSI1 Aq peon

I 1Wn333a I
I I

endul
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File, TNZM1.DhT

site-pocif ic Parameter Summary (continued)

Isemi
User

Input Default

Used by 3URW

(If different from user input)Paranmter

R0le

able

R0le

Role

Rate

Ross

3016

Role

Rate

Rose

Rose

Rol@

Role

note

Kett

v01t

Role

*019

Role

R0l$

Ra1$

R019

m013

CIO

C1 4

C14

C14

C14

Cl 4

C14

C14

S I

asO

IF"

I

FmIts, vegetables and grain consumptin (kg/yrl

Leafy vegetable oaaumption (kg/yr)

Milk consumtion (L/yr)

neat and poultry consmtion (kg/yr)

Fish consumtion (kg/yr!

Other seafood conamption (kg/yr)

soil ingestion ret. (g/yr)

Drinking water intake IL/yr)

onntamination fraction of drinking water

Contamination fraction of household water

Conta•ination fraction of livestock water

Contmination fraction of Irrigation water

Oantmination fraction of aquatic food

ontýination fraction of plant food

Oontisination fraction of mat

Contamination fraction of milk

Livestock fodder intake for meat (kg/day)

Livestock fodder intake for milk (kg/day)

Livestock water intake for mat IL/day)

Livestock water Intake for milk (L/day)

Livestock soil intake (kg/day)

Mess loading for foliar deposition (91/a*3)

Depth of soil mixing layer (i)

Depth of roots to)

Drinking water fraction from ground water

Household water fraction from ground water

Livestock water fraction from ground water

Irrigation fraction froe ground water

C-13 concentration in water (9/cm&3)

C-12 concentration in conta•inated soil (g/g)

Fraction of vegetation carbon from soil

Fraction of vegetation cazton from air

C-14 evasion layer thickness in soil (a)

C-14 evasion flux rate ftu soil (1/eec)

C-12 evasion flux rate from soPl (1/sec)

Fraction of grain in beef cattle feed

Fraction of grain in milk cm food

8torage time of containasted foodstuffs Idwys):

hults. non-leafy vegetables, and grain

Wafy vegetables

Milk

Maet and poultry

rish

Cruatacee and mollusks

eoll water

Surf ao water

lIwestek fodder

4.0003+01

1.4003+01

not used

not used

not used

not used

3.6503+01

not used

not used

not used

Inot used
1.0003400

not used

I-I

not used

not used

not used

not used

not used

not used

not used

1.0003-04

1.5003-01

9.0003-01

I 1.0002+00

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

not Used

1.4008+01

1.0003+00

not used

not used

niot used

not us.d

1.0000+00

1.0001.00

not used

1 1.600302

1.4002+01

9.2003+01

6.3003.01

5.4003.00

9.0003-01

3.4603+01

6.1001+02

11.0002#00

1.0003400

1.0003+00

1.0003+00

5.00E-0l-

I-I

1-1

4 .6001+01

S.6003.01

6.0003+01

1.6003+02
6.0001*01

1.0003-04

1.o003-01

9 .0003-01

1.0003+00

1.0003.00

1.0003400

1.0003+00

2.0003-05

3.0008-02

2.0003-02

I.8003-01

3 .0003-01

7.0003-07

1.0003-10

6.0003-01

2.0003-01

1.4003+01

1.000B*00

1.0003+00

2.0000+01

7.0003.00

7.0003+00

1.0008300

1.0003+00

4.1003+01

0.6003,00

P aramester

IDIET(S)
IDINT(S)
IDIRT(4)
IDINTIS)

S OIL

DW1

"DW

IFIR"

MI PLAIP

VI 6uI

LAII

NLIS

'WIR

IC12CZ

"URC

IAVPQI

I SfT(Ol)

BTOA3T(61)

I MOST (6)

X EORST(7)

WMI 179 ()

I

I
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site-speci©ic Parameter Summary (continued)

Seemm Parameter

g0al

Real

R021

3021

302 1

3021

1021

3021

1031

3021

3031

1021

R021

t021

Thiemne- of building foundation (a)

Bulk desnity of building foundation (g/caO'2)

Total posoetty of the oover material

Total porosity of the building foundation

Volumetric water content of the cover material

Volumetric water content of the foundation

Diffusion coefficient for radon gas (leet):

in daver material

In foundation material

in contaminated zone moil

Radon vertical dimension of sizing (a)

Average annual wind epeed (r/eec)
Averuge building air exchange rate (1/hr)

Height of the building (roam) (a)

Building interior area factor

Butlding depth below ground surface (a)

emanating pamer of un-222 gem

Emanating power of Rn-330 gas

1a

MK

1K

MK

nK

nK

nc

no

no

no

no

no

no

no

no

User

Input Default

ut used 1.$003-01

or used 2.4008+00

ot US"d 4.0003-01

It used 1.0003-01

ot used S.oo00-O0

ot ueed 3.0003-02

I4 used I2.0004-06
it used 3,0005-07

it used 2.0008-06

it used 2.0003+00

t used 2.0003+00

used 6.0003-01

it used I2.500300
it used 0.0003,00

it used 1-1.0003.00

used 2.60O1-01

used 1.6003-01

II Used by 3UmU

(If different frm user input)

Parameter

I ie&

KAMOO

I omsv
I ?'
ITPPL

IP1(20CV
IPK2OVL

IDIPCV
IDIM?
DimC

iHUzI

WINDl
IRRXG
MR
VAX

IVNPL

Ow"IAm(1

I 3IAwA2

i

Summary of Pathway Selootions

Pathway I User Selection

I external game active

2 -- inhalation (v/o red=n) active

3 -- plant ingestion active

4 -- mat Ingestion I suppressed

6 -- milk ingestion I suppressed

S-- aqpatic ood suppressed

7 - drinking water suppressed

I -- soiingestion active

S- adon suppressed
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Files TAI3.D.T

initial $oil Canoenatlnioa, pCi/q

Alves

Thieftews

Dever Deptb I
2 .10 after*

0."0 m

o-234

U-236

11-223

4.4403.01

1.410#900

1 .3603#02

itr.al Do"e TDOI(t). WINUI/yt

Ieaic Radiation Dos Limit - 10 Uwrn/yr

Total Mixture lSum it) a Pration of baic Dome Limit Reactved at Tim, Wt)

t (yseruis 0.0009"0 1.0003+00 2.0003.00 1.0003+01 3.000I+01 1.0002#02 3.0000+02 1.000I03

TO0MIlt)i 7.2133+00 7.3292+00 7.2S23.o0 7.1263+00 6.6913+00 5.3893+00 2.9233.00 2.+7S21OO

Wit)t 7.3125-01 7.2233-01 7.2383-01 7.1263-01 1.6313-01 1.3095-01 2.9232-01 2.7923-01

NINI MIMI(t): 7.3123200 irms/yr at t . 0.000.+00 years
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TOWa Dos Cotrtiatmism Ta08ti.pmt tar Individual Radiamaaadesu M1 mod Putawuis (p)

&A mum/yr a" huettai of Total baum At t . 0.0005"o0 Years

Not"r Inaipapuat, Petmy (mblahmtlou 0exlude wadon)

mGroun-

ma0t1 "vam/yr ts ru.

U-234 0.0003.00 o.0000

g-335 O, •62*00 0.0000
U-221 0.0003.00 0.0000

Total 916948+00 0.0000

Inhalation

orea/yr ftwet.

4.o4203.00 0.6022

1.4023-41 0.0101

1.2045*00 0.16.7

•.. 23.00 0. 1611

msm/yr freut.

0.0003+00 0.0000

0.0005+00 0. 0000

0.000480 0o.000

0.0001100 0.0000

plant

num/yer tweet.

0.61338-01 0.oo19

2. 442i-01 0.0225

1.1263.00 0.1621

met

urm/yr ftrut.

0.0003440 0.o0000

0,0003.#00 0.0000

a • 00801#0 0.0000

00 nmi
0. 0003.00 0.0000

"ilk

um/y tfract.

0. 0003.00 0.0000

0.0008300 0.0000

0.0003#00 0.0000

0.0003#00 0.0000

soil

Uarm/yr freat

3.4403-01 0.O0l

1.1048-03 0.-043

P.-429-02 0.013

4.430m .6

4.5441-01 0.G11

Total Does contributions 2300(1 ,p~t) for Individual Radionuclides (1) mad Patbways (p)

Asuxam/yr mad Fraction of Total Does At t - 0.-0000.00 Years

wanter Dependent fttbweym

motor
Ra1dio-

mulide mm/yr fract.

U-224 0.000,400 0.0000

U-236 0.0001.00 0.0000

U-23 C00003.00 0.0000

Total 0. 000300 0.0000

imur/yr freut.

0.0002+00 0.0000

0.0003.00 0.0000

0.0003#00 0.0000

0.002030 0.0000

mrm/yr fruit.

0.000300 0.00o0

0.0008+00 0.0000

0.0003.00 0.0000

0.0003.00 0.0000

Plant

mmfe/yr tract.

0.0003+00 0.0000

0.0002#00 0.0000

0.0003+00 0.0000

0.000i÷00 0.0000

meat

"mm/yr ftreit.

0.0003.00 0.0000

0.0003.00 0.0000

0.0003400 0.0000
-

0.00013.00 0.• 000O

Kilk

mm/yr fract.

0.0003.00 0.0000

0.OOE+o00 0.0000

0.0003+00 0.0000

0.0003.00 0.0000

All Putbu•y,

atm/yr ft~

6.•6243.00 0. YIt

1.773-01 0.03.

1.6401*00 0.231

-- 300m0

7.362I#00 1.001

*bksm of all water independent and depundait putliwayv
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Total Does Contributiona 1D01(LP.t) for Indivisliml Radlonaclidoo, Ii) and Patbwmys (p)

Am uwrem/yr mid Proation of Total Doe" At t a 1.0008.00 year.

Woatr Independent vathway. (Znhaltioi .. cludoo r-adon)

Nmclide ros/lyr tweet.

U-314 @.0001*00 0.0000

0-236 0.009M496 0.0000

0-2 O, 0.000.00 0.0000

Total 0.0001100 0.0000

mizalotimo

ares/yr treat.

4.4141+00 0.1022

1.2005-01 0.0191

1.1001.00 0.1627

1.7141.0O 0,7?11

loden

rom/ylr tract.

0.0003,00 0.0000

0.0003.00 0.0000
o.0003ll.00 0.00o00

0.00013.00 0.0000

plant

mnr/yr tract.

3.4913-01 0.1159

3.7341-02 0.0037

. 4143-01 0.02)5

1.1223800 0.1131

moat

ares/yr tract.

0,0003.00 0.0000

0.0003.00 0.0000

0.000400 0.0000

0,0005+00 0.0000

Milk

m/yr graft.

0.0003+00 0.0000

0.0003.00 0.0000

0.0003.00 0.0000

0.0003+00 0.0000

Soil

sues/yr tree

2,4293-01 0.04

1.1013-02 0.00

o.9103-03 0.01

4.130l-01 0.01

Total Doe. O"ustrlhwtiana• 0013(i.p.t) for Individual ladianclidee (1) 4d pathways (p)

As Urn/yr and mction of Total Doe" At t - 1.0005.00 year.

Water Dependmnt Pathways

Isadi*-
Mud ida

0-243

U-23#

Total

Mater

omrm/yr tract.

0.0003.00 0.0000

0.0003100 0.0000

0.00011100 0.0000

0.0003.00 0.0000

wish

aess/yr tract.

0.00Om.00 0.0000

0.0003o00 0.0000

0.0003+00 0.0000

0.0003+00 0.0000

areu/yr fract.

0.0003,00 0.0000

0.0003.00 0.0000

0.0003*00 0.0000

0.0003+00 0.0000

Pliat

wron/yr tract.

0.0003.00 0.0000

0.0003.00 0.0000

0.0003.00 0.0000

- m
0 0003.00 o 00o0

Neat

ansm/yr traet.

0.0003.00 0.0000

0.0008300 0.0000

0.0003400 0.0000

0.0003.00 0.0000

Milk

wuam/yr tract.

0.0003+00 0.0000

0.0003.00 0.0000

0.0003+00 0.0000

0.0003+00 0.0000

All Pathways

swrem/yr tim

S.407.+00 0.71

1.7323-OL 0.0,

1.5448+00 0.21

7.2293,00 10

"2m Of all water independent mid dependent pathwayl,
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1"ta 00o. C01W44butmie f~S(, or IftViuaul 3a41osumel1m (1) ad Pethay. (p)

JAI Wmm/Y mad Puactima of TOWa Own At t . 3.*000300o years

flater luispohdt Pathways lahalation sinlui" r )

m..3A. m~/yr tract.

0oa24 0..ooo8.0o 0.o0000

T-OW 0.0006#00 6.0000
10-230 0. 00011,00 0.0000

* ~ I 0. 0003,000 0.0000

rmm/yr tract.

4.20713400 0.60J32

1 .9131-01 0.01i9s

3.9t24300 0.1637

S.1163.00 0.701M

me"-

0.0005+00 0.0000
0. 0001.00 0. 0000

0. 00011.00 0. 40000

o. 0003.00 0. 0000

num/yr fract

6.4362-01 0.1119

2.7)03-03 0.00)3

2.4)03-01 0.0221

1.113+00 0.1631

Msot

ftv/7T tract.

0.0003800 0.000"

0. 0003+00 0.0000

0.000000.000

0.0003.00 0.0000

milk

/Y• tract.

0.0003.00 0.0000

0.0600h00 0.0000

0.0003.00 0.0600

0. 000300 0. 0000

sail

am/yr two

3.4073.-01 0.0-

1.0638-02 0.0

1.9478-0) 0.0.

4.9028-01 0.0

Total Dao" Otributions TD0063(,p.11 Cor 141v1I&Wl Raienuclides M1 an Pathways (p)

As urea/yr and Peactlen of Total Dow, At t - 3.0003.00 years

Uster Dependent Potiways

Mot~or
VlAmlo-

mlifitl vmm/yr tract.

U-224 0.0003.00 0.0000

0-22 • 0.0001300 0.0000

0-I30 0.0003400 0.0000

Total 0.0001000 0.0000

Fish

a-e/myr tract.

0.0005+09 0.0000

0. 6600400 0.0000

0.0003.00 0.0000

0.0003+00 0.60000

Vadon

area/yr tract.

0.0003+00 0.0000
0.0003.00 0.0000

0.0003.00 0.0000

0.0003.00 0.0000

Plant

Uref/yr tract.

0.0003+00 0.0000
0.0003+00 0.0000

0.0003*00 0.0000

meat

arem/yr tract.

0.000.040 0.0000

0. 000100 0.0000

0.0001.00 0.0000

0.000•400 0.0000

Milk

vmm/yr tract.

0.0003.00 0.0000

0.0003,00 0.0000

0.0003,00 0.0000

0.0003*00 0.0000

AllI /•thm,

nart/yr fro

1.17013.00 0.7

1.7740-01 0.0

l1Sl.6300 0.2

7.2033500 1.0

town of all water Iadepenimut ead dopm~nt pathwas..
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Total Cooa Contvution. ISOW~lI.p.t) Nor Za41iwtla 3adiema~libm 41) mid Fathaiy (p)

Ap mem/y~r med Preatirn of Total Do"e AL t - 1.0600301 years

"ater Independent Walkways flawatso. smaludsm rain.m)

immlid, m- /yr ftrat.

Total 0•0048.00 0.0000
U-ote! 0. 000.00 0. 0000

Wft/ywv great.

4.2913.00 0.6022

1.3669o01 @,Oita

1.1694500 0.1417

6.65.007660

arm/yr treat.

0.0003.00 0.0000
0.0@00,00 O.OOeo

0.0003,00 0.0000

0.0003.00 0.0000

Smant

mum/yr treat.

6.2641-01 0.1113

2.7413-02 0.00)3

2.2313-01 0.0221

1.00113.0 0.1622

Meat

arm/yr tract.

0.G000*00 0.0000

0.0008500 0.0000
0.00014,00 0.0000

0. 0001.00. 001000

Ni 1k

urea/y'r tract.

0.0001400 0.0000

0,0003.00 0.0000

0.0003100 0.0000

0.0001100 0.0000

0o11

ave 'r truct

2.22)3-01 0.044

1.0108-02 0,003

6.4231-02 o.01i

4.4041-01 0.041

Total Do"e Contributlata ThOS3,p.t) for Individual Radionuaclides M1 and Walkway. 4p)

AS urEI/yr miW Fractiton of total Doac At. t - I. e092013 years

Ester bapaniant Pathways

Radio.

U-339

U-236

Total

"ater

EurV/ylr Eteat.

0.0001100 0.0000

0.0003.00 0.000

0.0003.00 0.0000

0,000300o 0,0000

Fish

Aram/yr f ract.

0.0006+00 0.0000

0.0003.00 0.0000

0.0000300 0.0000

0.0008400 0.0000

Itdon

avrm/yr traet.

0.0001400 0.0000

0.0003,00 0.0000

0.0003,00 0.0000

0 0001,00 0. 0000

arom/yr trea.

0.0003*00 0.0000

0.00011400 0.0000

0.0003.00 0.0000

m -

0.0003+00 0.0000

Rest

arm/yr treat

0.0003,00 0.0000

0.0003,00 0.0000

0.0003.00 0.0000

0.0003.00 0 0000

M lk

mrs Ir tract.

0.0003.00 0.0000

0.0003.00 0.0000

0.0003.00 0.0000

0.0003*00 0.0000

All Pathway,'

at/yr fred

6.4S03,00 0.76,

1.7475-01 0.02

1.5013#00 0.21J

-I 0

7.1261,00 1.00

*Sus of a 1I water iidepamdent and depawda•t pathways.
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Vilea: IUAISE.

TOWa SONO Cinttxtbaia~m 1300i.p.t) Igor 1~i~maa RadiwacI16e Uj) nod fttbway (P)

AN Om/vr Mid IratvimG 09 TOWa 00se At t a 32. 0005.01 ymear

Note" IfApeadmdat Pothimy Ul~wlatwio eftluft e ran)

Oma-m

minltd umim/yr tract.

v-as. 0.•000500 0.01000

0-2)0 0.O005.00 0.0000

Oaa .0005.00 0 0000

lm"Isatio

.mrw/yr tract.

4.•03034,00 0.0013

1.8•0011-01 0.019lg4

1 .0913400o 0.14)11

1 .8113.00l 0.70I49l

Ral"

mimi/yr tract.

0.0600500 0,0000

0.0003400 0.0000

0.0005.40 0.0000

0.00034-00 0.0000

einh/,'r tract.

7,7108-01 0.1157

2,7431-02 0.0041

2.2398-01 0.0334

1.0273.100 0.1633

mm/yr tract.

0.0003400 0.0000
•0•0003400 0.00O00

0.0003.040 0.0000

0. 0008- 00 0.0000

Kilk

arem/yr tract,

0.• 000,3.O0 0.000t0

0.0003+00 0.0000

0.0003.00 0.0000

0.00031.00 0. 00010

*oil

mir/yr froct

3.130l-01 0.04,

1.0411-03 0.00

9.0431-02 0.01

4.13011-01 0.04l

Total Dmes canttbuatimse IT003(i.p.tI few Individual Radimaaclidaa ti) and Ipatiaya (p)

As - m/yr sAd ractica of Total Do"e At t . 2.0003401 yea"a

Water Ospeandet Wstbuwy

water
Rtadio-

AwaJ1l mraawyr fraet.

U-234 0.O0*00.0 0.0000

U-316 0. 001".0 0.0000

U-236 0.o0000#9 0.0000

Total 0.00011+00 0.80000

Piah

n/y'r treat.

0.0003100 0.0000

0.0003.00 0.000

0.4000100 0.0000

0.0003.00 0.0000

Madau

awre/yr tract.

0.oo00000 0.0000

0.0003,00 0.0000

0.0003,00 0.0000

0.00 0 0.0m0mm0
0.0000*00 0.0000

Plant

atm/yr tract.

0.0003.00 0.0000

0.0003.00 0.0000

0.000o+00 0.0000

0.0003.00 0.0000

Ilsat

arm/yr tract.

0.0003+00 0.0000

0.0003+00 0.0000

0.0004+00 0.0000

0.0003.00 0.0000

Milk

ara/y-r tract.

0.0003+00 0.0000

0.0003+00 0.0000

0.0003+40 0.0000

0.0003+00 0.0000

A^l PIathway

urme/yr trtc

1.113,+00 0.76

l1llEl-O 0.02

1.4091+00 0.21

6.69+3.00 1.0c

*Ilm of all wwter inudpmeilait mnd dependent pathway.
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File: TIMMI.DAW

Total Was Cotributions IDW3(1,V,t) for Indiviiaa1 3*diomwclide. (1) end Pathwys 4p)

AVso wi/yr and erection of Total Do"e At t - 1.OOOU.02 yea".

Wator indepuendent Poiatyo (lmhssletion excludes rado)

media-i

MUclid, WM/yr ltrct.

0-234 0.0033.0O0 0.,0000

U-226 0.0008400 0.0000

Total 0.8000300 0.000o

ZaJaltlmon

mom/yr tract.

3.2348+00 0.9004

1.1213-01 0.0203

6.7773-01 0.1629

4.•224100 0,7841

Pladon

wrso/yr tract.

O.O003.00 0.0000
0.0003#00 0.0000

0- mC)#0*DO

Plant

Wa,/yr troot.

6.2313-01 0.1156

2.8003-02 0.0012

1.73S-01 0.0333

8.3073-01 0.1141

meot

eas/yr tract.

0.0003.00 0.0000

0.0005+0@ 0.0000

O.O0003.0 0.0000

0 .000.+O 0.0000

milk

Daem/yr tract.

0.0003+00 0.0000

0.0003+00 0.0000

0.0003+00 0.0000

- m

0.0003.00 0.0000

soil

ars/yr trw

P.3232-01 0.04
6.3233-02 0.00

7.2498-02 0.01

3.,313-01 0.06

Total Does. Contributions 1003(i,p~t) for Indiwidmia Radiamaclidas (1) mid 3athwmya; (p)

As re/yr end Prectien of Total Does AtL . 1.0003.02 Yea"3

Motor 0epwflkit Pathways

U-331

U-230

Total

water

mrem/yr tract.

0.0003*00 0.0000

0.0003*00 0.0000

0.0003o00 0.0000

0.000o00o 0.0000

Piab

arsm/yr tract.

0.0003.00 0.0000

0.0003+00 0.0000

0.0009.00 0.0000

0.0003.00 0.0000

mrm/yr fract.

0.0003.00 0.0000

0.0003.00 0.0000

0.0008300 0.0000

0.0003,00 0.0000

Plant

r/yr ftrct.

0.0003.00 0.0000

0.0003+00 0,0000

0.0003.00 0.0000

0.0003,00 0.0000

mest

ares/yr tract.

0.0003+00 0.0000

0.0003#00 0.0000

0.0003.00 0.0000

0.0003.00 0.0000

311k

-rea/yr tract.

0.0003.00 O.U000

0.0003+00 0.0000

0.0003*00 0.0000

0.0003+00 0.0000

All Pathways

Umr/Yr frac

4.1103.00 0.76

1.4963-01 0.02

1.1303.00 0.20

5.2333+00 1.0O

*lhm of all water independent and dependent pathwayms.
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VbWa Oft. aCOO1~vibiw IN m -(i~p,t) Lto Iadividual Is.Lmmldoo Mh dad fstbvqiw (p)

As inin/yr Pd raction of Total Dome At t 0 31.0000+02 yea"w

Natar Independent Pahways (Inalation~ exoluisso we"o)

U-I24 0 . 440100 0.000

-3U26 0.0003.00 0.0"of

Iftal 0. 040#01,40 0.0ODD

Ou/yr tract.

1 .723.00 0.$o20

7.2021-02 0.o24o

0.6573-01 0.1597

m

2.2720.00 0. ???5

i fem/yr Exact.

0.0003.00 0. 0000

0.0003.0*0 0.0000

0.0003.000.B000

urm/yr grea.

2.4023-01 0.1170

2.4103-02 0.0062

9.5401-02 0.0227

4.623||-01 0.1507

/yr tract.

0.0COMO.0 0.0000

0.0002#00 0.0000

0.0001400 0.0000

0.0006400 0.0000

0.0003B..O0 0.0000

0.0003.00 0.0000

0.0003.00 •0.0000

imil

0.00 000 .go000t

ovum/yr exec

6.5233-02 0.00

3.3SSB-02 0.01

1.A0311-01 0.0"

Total Dom Custxibutimi.01 .ofip~tI for IAiivilaa Rommiaclid.. (1) and Pathway. 1p)

As arm/yr mid Praction of Iotal Do"s At t - 2.0005.02 Year.

*sta, sopetdult Pathiy.

Mtler

madio-

ISeolide mum/yr Iract.

0-224 0.0003.00 0.0000

U-3)0 0.0003.00 0.0000

Total 0.0 006.00 0.0000

Wish

arem/yr fract.

0.0005o00 0.0000

0.0003#00 0.0000

0_ 0Ln34 l 0 l000

mm/yr tract.

0.0003.00 0.0000

0,0003e00 0.0000

0.0003.00 0.0000

0.0003400 0.0000

Plant

alru/yr tr•at.

0.0003.00 0.0000

9.6263-0 0.0020
0.0003.00 0.0000

-.UI -O OOO

Moot

aroa/yr fract.

0.0003.00 0.0000

0.0003.0000.0000

0.0002*00 0.60000

Milk

area/yr fract.

0.00013.00 0.0000

0.0003.00 0.0000

0.0003.00 0.0000

0.0003.00 0.0000

All Pathways

amwm/yr trac

2.2132400 0.71

1.0938-01 0.03

6.0073-01 0.2c

2.9322300 1.04

*Wtm of all iiiatew IndsonAidmit and d@Pmidsnt pathayo.
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Iotal boem 0inetv"Pmst =m(I,p~tI for zadividal sadissuacldwo (s) and Wmtbkea (PI

h. mum/yr &ad Or m of Total Dowe At t a 1.0002.03 Veows

Usera Zad.oerniuat Pathways Iuhaletion excludo. radmn)

Total2 S 00004.00 0.60800

agnt from

2.1713-01 0.0700
1.2013-03 6.004
s.1103-02 0.013

m mllO O 11

- tract.

"W" 9.lBI DateOlp
0.0005.00 0.0000
mmmmmm mm

0 I0003.0 0.0000

Planit

-ay tract.

1.04O1-01 0.0307

most.

atem/yr I ac.

0.0003+00 0.000

0.0008+00 0,0000
0.0003.004 0.0000

0. 000l3I.O4 O.0000

milk

mmm/yr treat.

0.0001300 0.0000

0.0003.00 0.0000

0.0003.00 0.0000

sail

atm/yr treL

1. "l7-02 0.00O

1.2175-03 0.001

4.2271-03- 0.00

2.l418-02 0.001

Total Do" Catrulutieffi - U3(ip,t) tor Indiwldwai Radionuwlidso (iI and fttbmy.o (p)

Am worn/yr and Fraction of TOtAl Do0e At t a 1.0003.02 years

Ustor Depenlovit 1ethuusyc

Water
Raldlo-

Imaelidlt was/yr trac.

0-224 0.0003060 0.0009

0-221 0.0 009+00 0.0000

U-2l8 0. 000300 0.0000

mmmv moom

Total 0.8000300 0.0000

Fish

wmo/ir tract.

0.0003400 0.0000

0,0003*00 0.0000

0.0003#00 0.0000

0.0003.00 0.0000

Radon

arm/yr tract.

0.0003+00 0.0000

0."090300 0.0000

0.0008*00 0.0000

0.0002.00 0.0000

arem/yr tract.

mimi

2.433300 O.OI2

dmmhl-l 1.1117mu

2.3I +0 0.4

meat

ares/yr tract.

0.0003+00 0.0000

0.0034500 0.0000

0.00031400 0.0000

m m*0.0

0.0003.00 0.0000

Milk

eraw/yr tract.

0.0003,00 0.0000

0.0003400 0.0000

0.0003+00 0.0000

0.0003.00 0.0000

£I3 -athOays,

1.i3.11-1 0.071

I.22-01 0.. 1i

3.7124*00 1.00,

*Sum of all -nter 1Indpamidujt and dependwst pathways.
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Pare'nt and ugemvey frinjcipal Radionuclide Contri'•utions Indicated

Wearmt Pmroadt Irandi D (jt) Imzm/yr)(iaPi/g)

(I) (1) Wrnctiom to 0.0005#00 1.0003.00 3.000.00O 1.0003.01 3.0003.01 1.0008302 3.000.02 1.000+.02

U-224

U-234

U-224

U-230

0-224

0-226

U-235

U-321

U-221

0-234 1..0003+00

Wb-2)0 1.0093900

Ra-226 1.0008.00

3b-210 1.0005+00

xMt(1)

1.2675-01 1.2623-01 1.2715-01

0.0005.00 3.4932-06 7.4365-06

0.000X#00 2.1143-03 2.1630-02

0.0008.00 1.7411-11 1.2791-09

1.2978-01 1.2632-01 1.2115-01

1.2278-0L 1.1123-01 0.2311-02

2.44#1-06 7.1183-01 2.1311-04

2.8303-07 2.4411-06 2.3715-01

4.1423-08 9.1603-07 1.9643-01

1.2231-01 1.1131-01 3.2173-02

4.9035-02

4.6088-04

1.4773-04

1.7763-04

4.9646-02

U_ 221

IPa-222

AC-227

="m (J)

1.0000+.00

1. 0003.00

1.0003.00

0-235 U-225 1.0003.00

0-232 0-334 1.0000#00

U-382 Th-230 1.000B#00

U-322 a-226 1.0003.00

0-233 Wb-210 1.0001.00

U-2 can W3(J h

Branch Fraction to the LwA

1.1132-01

0.0003+00

0.0009#00

1.1539-01

1.1453-01

0.000o+00

0.0003,00

0.0003+00

0.0004+00

1.1413-01

0.7233-01

2.2293-06

1.1510-01

1.1744-01

3.1963-07

3.1463-12

2.7272-11

4.4742-17

1.1443-01

1.1723-01

2.S968-04

1.9013-05

1.1753-01

1.1373-01

1.0633-04

3.1113-11

7.3178-14

2.6173-11

1.1375-01

1.1478-01 1.0763-01

5.4143-04 2.2030-02

1.I6I1-04 1.2•I3-02

1.1171-01 1.1131-01

1.1123-01 1.0443-01

2.41L3-06 9.1003-06

3.4141-10 2.3803-09

2.6613-12 6.5513-11

3.0035-13 2.0231-11

1.1123-01 1.0443-01

l.6273-02 4.1131-02

4.2123-03 1.0103-02

1.3213-03 1.6463-03

9.9021-03 7.2413-03

1.1663-02

2.6143-06

2.8623-0O

2.1738-03

1.1163-03

1.3111-03

4.4461-02

4.1721-01

1.7253-07

3.5013-0O

4.2171-0O

4.4101-02

4.1123-02

7.4673-04

6.4033-04

1.1463-03

4.4063-02

3.9240-02

3.2700-02

1.0223-01

1.7423-01

3.9345-02

1.13ts-04

S.7783-07

6.6305-07

1.2235-06

3.9468-02

mulative factor for the j'th principal radionueclide daughter: CVIUP(J) - B3R(1)*31!W(23) .. DIP

The DU2 includes contributione Vro smasociated (half-ill. a 0.1 yr) daughters.

Single Radionuclide Soil guidelines Q(i,t) in pCi/g

Baic lRadiation Dome Limit v 10 arew/yr

Ikel ide

(6)

U-214

U-236
0-225

t- 0.0003+00

7.1143401

0.4514X01

5. 7143,01

1.0003.00

7.3193,01

0.4703+01

1.7411201

I IIi

2.00014.00

7. 3633.01

S. 6101.01

..7373101

II It

1.0003.01

8.1473.01

8.6423501

S.13312.011.11214.01

3.0003+01

1.6713.01

I.3513+01

3.11034.01

1.0003.02

1.0103402

1.0103.02

1.1113.02

IOMNUMM

3.0003+02

2.0071802

1.2113*02

2.2473.02

I I II"Wo

1.0008303

2.2705+02

1.741N+01

2.1343.02

1UM1d Doel/So0uare Ratios D063(i*t) in 4ms l/yr)/(pCi/g)

And Single ladionuolide &oil Guidelinen G(it) in pCI/g

tain v time of minimu single radionuclide *oil guideline

t -a a ties of Mauimum tot does . 0.0008.00 yeas.

at

nd" at

Alcllids Initial

(i) PCi/g

V-234 4.4405.01

U-235 1.1103+00

0-523 1,2001+01

-ir

tain

0. 000o000

1.•0001303

0.0003+00

DO3M(1,ttain) 0(1.tain) DRS(itwax)

Opci /W

1.3670-01 7.3434*01 1.2673-01

1.7423-01 1.7418.01 1.1231-01

1.1483-01 1.7143.01 1.1403-01

-II I -I

a (t. twax)

(Pci/9)

7 .6343401

6.4103.01

8.7143+01
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vszwmt muclide and srwinis prast ion Indicated

(II~l (deIIeu: r

0-2)4 U-234 1.000t00

U-224 0-318 1.0004500

0-234 CM (J)l

TY-230 U-214 1.0003I00

Th-20 U 238 1.0003,00

Ra-236 U-2•4 1.0003+00

314-2a 0-339 1.000I.00

I3-236 EW0O3(j) I

Ib-b1 0-234 1.0001.00

'b-31o U-238 1.0003o00

Pb-210 1DOSI()1:

P-236 U-336 1.000+00

Ps-231 U-233 1.0003.00

AC-227 U-31& 1.0001+00

U-23 0-231 1.0003.00

IMMEOMNIMUN

DOl3(jt), wmar/yr

to 0.O000300 1.000300 3.0003.00 1.0002#01 3.0008.01 1.000I302 3.0005.02 1.000I+03

5.6245*00 6.606R.+0

0-*0008+00 4.6645-06

1.5243400 5.60$3400

0.0003100 1.1078-04

0.00030+0 4.7671-11

0.0003+00 1.1073-04

0.0003+00 1.2603-07

0.0003"00 3.6618-14

3.0003,00 1.2303-07

0.0003+00 2.S513-O0

0.0001.00 6.0403-16

0.0003+00 2.1513-09

5.571l.00

1.4413-05

5.1713+00

6.4411+00 6.1113.00 4.O0Pl+00 2.1771.00 1.8443+00

4.4999-01 1.2230-04 3.5343-04 1.4332-04 1.6133-03

5.4495400 5.1153100 4.0931100 2.1778#00 1.8411+00

3.3013-04 1.0673-03 3.1601-03 S.4912-02 2.1361-02 2.3153-02

4.2673-10 4.6623-O 4.0239-08 3.I643-07 2.3323-06 7.00-06

3.3011-04 1.0673-03 3.1608-03 P.4613-03 2.1355-02 3.3163-02

1.1473-06

1.171-13

1.1473-06

1.2163-05 10.0l7-04 1.0O56-03 6.5563-02 2.84s3-02

3.SP6k-11 P.-285-10 2.3431-06 5.1X31-07 7.4165-06

1.2311-05 1.08l3-04 1.0563-02 6.51II-03 2.844N-02

1.6008-0 1.3233-06 4.0673-01 3.7203-04 7.6873-02 1.0171-02

3.6031-14 4.0543-12 2.7318-10 2.0475-06 5.6923-07 1.6143-05

5.4101-01 1.1321-06 4.0673-06 8.7203-04 7.3373-02 1.08l3-02

1.7678-01 1.7313-01 1.7708-01 1.7311-01 1.6213-01 1.3023-01 6.3233-02 6.1323-02

0.0003.00 1.3203-04 3.2301-04 1.2773-03 3.1131-03 3.5323-03 1.1261-02 4.9311-02

0.0003.00 3.3668-06 2.3713-05 2.8518-04 1.2737-02 3.6413-03 2.4453-02 1.5443-01

1.1491100 1.6442100 1.6313+00 1.6012*0C 1.409M+00 1.1233+00 6.0023-01 5.3113-01

I- II - ---

iP(1) is the branch fraction of the perent nuclide
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Parent Maclid, and Ormida haction liadicated

wuelide ptent 331(1)
IS) (1)

0-224 g-o24 1. 6604.00

U-224 0-23i 1.0008300

U-124 tat5))

N(5.t). pi//
to 0.000s300 1.000400 2.000*.00 1.0003401 3.0000#01 1.0003402 2.0003.02 1.0009#02

4.4405.01 4.4263401 4.3820101 4.3025401 4.0236U01

0.0003.00 3.0165-06 1.1273-04 3.7063-04 1.0443-03

4.4403.01 4.4254+01 4.3P91+91 46.20301 4.02X.0 01

3.2263.01

3.7903-03

3.23#3201

3.4243-03

1.3113-04

2.4243-02

Th-220 0-234

hb-2o0 EO(j)h

1.0003.00 0.0003.00 3.9013-04 1.1023-03 3.0345-03

1.00101140 0.0003.00 1.7103-10 1.6418-09 1.4272-00

0.0005+00 3.9918-04 1.1232-02 2.9343-03

1.1448-02

1.4153-07

1.1443-02

1.7190-01

4.4465-03

1. 7113.01

7.7273-02

0.4423-04

7. 7203-02

4.4313-03

3.4683-07

4.4313-0)

1.8763.00

1.6303-02
1. 0703400

1.200B-01

2.6203-05

1.2003-01

1.5303-02

3.1703-04

1.5003-02

a-i224

3A-226

22A. 26

Pb-210

30-2 10

50-210

U-324 1.0008308 0.0008+00 8.6413-0 7.7460-07 8.4300-06 7.2408-05 7.1342-04

U-328 1.0003400 0.0003.00 2.4023-14 .4718-12 2.4223-11 6.2773-10 1.9883-0

cs(j)) 0.0003+00 6.4413-0i 7.7463.07 0.4900-04 7.3493-05 7.1373-04

0-234

U-230

1.0003.00 0.0003.00

1.0003.00 0.0003.00

0.0003+00

00863-20 2.3262-0S

1.0623-14 1.5283-14

0.5343-10 2.3$3-09

0.1603-07

1.7318-12

0.1605-07

1.8423-05 2.0773-04

1.3223-10 9.3275-09

1.8425-06 3.9773-04

2.4043-03 1.4843-02

2.4003-07 2.063-06

3.6043-03 1.4945-03

U-235 U-322

PS-232 0-225

1.0003400 1.610500 1.SO54.00 1.496200V 1.4463.00 1.2732+00 1.1013.00 6.1808-01 6.3103-02

1.0003.00 0.0005#00 2.1869-06 0.4943-06 2.0963-04 9.7169-04 2.2173-03 3.7013-01 1.3403-03

AC-227 U-225 1.0005.00 0.0002#00 5.0033-07 4.3738-06 4.2785-05 2.0813-04 1.4675-02 2.9332-03 1.1361-03

1.2O0.)01 1.3468401 1..)73.01 1.3089#01 1.2263,01 9.8413400 5.320•00 S.7219-01U-233 U-223 1.0003,00

WPM(1) i• the branch fraction of the parent nulide.
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Supplemental Surveys of Building Interiors
Overhead Structures and Upper Walls

SNM-23/Docket 70-33 February, 1997

1.0 Introduction

Texas Instruments Incorporated (TI) completed a supplemental radiological survey of the
building interiors on the Attleboro, Massachusetts site. These surveys were conducted in
accordance with the Supplement to the 1992 Remediation Plan (December, 1994).
These building interior surveys included buildings known to have previously housed
nuclear activities, including areas that were previously decommissioned. The survey
results presented in this report arc limited to overhead structures and upper wall surfaces.
While floor and lower wall surveys were conducted as part of the Supplemental
Radiological Survey Program. these surveys are not included as part of this report since
comprehensive surveys of the floors and lower walls were conducted during "In-Process"
surveys and Final Status surveys (see Section 1.2) when full grid cell access was
provided. Figure I depicts the classification of each building or area within a building as
Affected. Unaffected or Previously Decommissioned.

1.1 Purpose

This report provides survey results and information fbr the walls and overhead structures
of defined affected and unaffected building interiors obtained during the conduct of
supplemental surveys.

1.2 Scope

These surveys were conducted in accordance with the Supplement to the 1992
Remediaiion Plan (December. 1 994)..4ppendi.r A: Siquplemental Radiological Surve)'
Plan in Supqport of the Supplenment to the 1992 Remediation Plan. These plans
incorporate the design basis methods established within NURIFG/CR-5849 except as
noted within the plan.

The surveys to be conducted as detailed within the Supplemental Radiological Survey
Plan included: 1) Supplemental Surveys, 2) In-Process Surveys, and 3) Final Status
Surveys. This document provides information only as it relates to the supplemental
surveys of overhead structures and upper walls. In-Process Surveys refer to surveys
conducted during the remediation process to further define the limits of decontamination
activities. Where the In-Process Surveys also served as termination surveys, they are
reported along with the Final Status Surveys within a separate report entitled Renediation
of Building Interiors - Buildings 4, 5 and 10 (WESTON. October 1996).
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The supplemental surveys for building interiors provide the basis for determining which
areas required remediation.

1.3 Background

The TI site in Attleboro, Massachusetts had been involved in various activities in the
processing of uranium materials which have been extensively documented in previous
reports including: 1992 Remediation Plan, Supplement to the 1992 Remediation Plan,
/994, and Supplemental Radiological Survey Plan in Support of the Supplement to the
/ 992 Rfemediation Plan, 1994.

The conduct of these supplemental surveys encompassed a period from October, 1994
through February, 1995. The processing of uranium materials had ceased long before
these supplemental surveys were conducted.

2.0 Supplemental Survey Methods

In accordance with the Supplemental Radliological Survey Plan in Support of'the
Supplement to the 1992 Remediatihm Plan, surveys fir removable contamination were
performed for overhead structures and upper walls. These "swipe" surveys, for
removable contamination, were perflrmed on horizontal and vertical surfaces in which
material could collect.

[he removable contamination "swipe" density was to be a nominal density of 5 per 100
square meters. For any areas (grid areas) exhibiting activity in excess of 25% of the
criteria (see section 2. 1) an increased sampling pattern was to be initiated.

.- ; lielease Guidelines

The applicable survey criteria are defined in Appendix l' of the Siqqppment to the
Remediation Plan, 1994. Specifically, surface contamination limits are 1,000
disintegrations per minute (dpm)/100 square centimeters (cm2) (removable), 5,000
dpm/i 00 cm 2 (total), and 15,000 dpnil 100 cm2 (maximum).

2.2 Instrumentation

Surface contamination "swipes" were analyzed using a Ludlum Model 43-10-1
Alpha/Beta Tray Counter coupled to a Ludlum Model 2929 Dual Channel Scaler for
gross alpha and beta measurements. Surface scans and static measurements were
perfrnned using Ludlum Model 44-9 GM( Pancake detectors coupled to ludlum Model 3
Rate Meters.

2
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Determination of the minimum detection criteria for these systems was based on
guidelines established witl.in NUREG/CR-5849. The characteristics of the systems are
detailed within the following documents: The Supplemental Radiological Sur- ey Plan,
The Supplement to the 1992 Remediation Plan, and additional correspondence with the
Nuclear Regulatory Commission (Letter to Mr. Mark Roberts, NRC from Michael Elliott.
TI, dated June 6, 1995).

3.0 Survey Areas and Results

As described within thie Supplemental Radiological Survey Plan in Support of the
Supplemnent to the 1992 Remediation Plan, areas requiring survey are defined as either
unaffected or afl'ected. Each building investigated was classified as described in the 1994
Supplement Plan.

3.1 Building 10

Within Building 10 three primary survey areas were established based on p.evious
decommissioning reports for this building (TI. 1982). These areas are the High Flux
Isotope Reactor (HFIR) area. the UnClad Manufacturing Area (UMA) and the Clad
Manufacturing Area (CMA). The IIFIR, UMA and CMA incorporate 16, 13, and 98
10-meter by 10-meter grids respectively (Appendix A-i). Two additional areas included
in the survey of Building 10 were: the "Lab Wing or R&D Labs" on the North East
portion of the building and the High Bay Area on the southernmost portion of the
building. These two areas are not depicted in the grid map within Appendix A- I.

These five areas have been defined as previously decommissioned areas and were
initially treated as unaffected areas. Shortly after initiating the supplemental survey
program fixed contaniiination was identified on floor surfaces within the l lFIR area and
the UMA area. At this point these areas were redefined as affected areas and surveyed
accordingly. Additionally, the scope of the CMA floor survey was expanded to include
100% of the accessible areas.

Overhead and upper wall surveys were conducted in all accessible grids within the IIFIR
and UMA areas. In addition, overhead and upper wall surveys were conducted within
accessible, randomly selected CMA grids.

The grids included in the upper wall and overhead surveys were as bollows: I I of 16
grids in I IFIR. 4 of 13 in the IJMA, and 18 of the 30 random grids within the CMA. In
addition, the Hligh Bay Area was surveyed as a separate survey unit (see detailed survey
map Appendix A-2).

3
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All of these surveys indicated removable contamination levels less than the criteria (1000
dpm/100 cm 2); however, two grid areas identified as HFIR-I I and HI:IR-i 2 had
removable contamination at approximately 25% of the criteria. As a result, more detailed
swipe surveys of overhead structures within these grids were performed (see Appendix
A-3 for survey results). All survey results, including the more detailed surveys, N ielded
results less than the established criteria.

The results of all overhead swipe surveys are included as a table within Appendix A-3.
The results of the upper wall surveys are included as a table within Appendix A-4

3.2 Building I I

Within Building I I one small area was defined as an affected area. This area, the
Alleged Former Wastewater Processing Area, encompassed 16 10-meter by 10-meter
grids in the center of the building. For the remaining portion of the building (unaffected)
30 randomly selected wall areas were surveyed for removable contamination (Appendix
11- ).

I-or all swipe measurements performed in Building I I no activity in excess of the defined
criteria (1000 dpm/100 cm 2) was identified. Results of these surveys are included as a
Table within Appendix B-2.

3.3 Building 3

Within Building 3 two small areas were defined as afflected: Building 3 Rolling Mill
(center of the building) and Building 3 Tumbling (southwest corner of the building).
Overhead surveys were conducted in the area defined as the Building 3 Rolling Mill (grid
41 ). For the remaining portion of the building (unaffected) 30 randomly selected grid
walls were surveyed for removable contamination. The grid system used for Building 3
is shown in Appendix C-I.

For all swipe measurements performed in Building 3 no activity in excess of the defined
criteria (1000 dpm/100 cm 2) were identified. Results of the overhead "swipe"
measurements and upper wall measurements are included as tables within Appendix C-3
and C-4 respectively.

3.4 Building 4

Within Building 4 the survey focused on the areas identified as Building 4 Bay 1),
Building 4 Bay K, and Building 4 Bay I.. This entire area was defined as an unaffected
area for purposes of the supplemental survey. Thirty randonfly selected I0-meter by

4



3uppiementai burveys o1 Iiuilding Interiors
Overhead Structures and Upper Walls

SNM-23/Docket 70-.33 February, 1997

All of these surveys indicated removable contamination levels less than the criteria (1000
dpm/100 cm2)); however, two grid areas identified as HFIR-1 I and IIFIR-12 had
removable contamination at approximately 25% of the criteria. As a result, more detailed
swipe surveys of overhead structures within these grids were performed (see Appendix
A-3 for survey results). All survey results, including the more detailed surveys, yielded
results less than the established critejia.

[he results of all overhead swipe surveys are included as a table within Appendix A-3.
The results of the upper wall surveys are included as a table within Appendix A-4

3.2 Building II

Within Building I I one small area was defined as an affected area. This area, the
Alleged Former Wastewater Processing Area, encompassed 16 1 0-meter by 1 0-meter
grids in the center of the building. For the remaining portion of the building (unaffected)
30 randomly selected wall areas were surveyed for removable contamination (Appendix
B-! ).

For all swipe measurements performed in Building I I no activity in excess of the defined
criteria (1000 dpm/l00 cm2) was identified. Results of these surveys are included as a
Table within Appendix B-2.

3.3 Building 3

Within Building 3 two small areas were defined as afkcted: Building 3 Rolling Mill
(center of the building) and Building 3 Tumbling (southwest corner of the building).
Overhead surveys were conducted in the area defined as the Building 3 Rolling Mill (grid
H 1). For the remaining portion of the building (unaffected) 30 randomly selected grid
walls were surveyed for removable contamination. The grid system used for Building 3
is shown in Appendix C-I.

iFor all swipe measurements performed in Building 3 no activity in excess of'the defined
criteria (1000 dpm/100 cm 2) were identified. Results of the overhead -swipe"
measurements and upper wall measurements are included as tables within Appendix C-3
and C-4 respectively.

3.4 Building 4

Within Building 4 the survey Iocused on the areas identified as Building 4 Bay D),
Building 4 Bay K, and Building 4 Bay L. This entire area was defined as an unaffected
area for purposes of the supplemental survey. Thirty randomly selected 10-meter by

4
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10-meter grids were surveyed and. where accessible, overhead and upper wall surveys
were conducted (15 overhead and 5 upper wall surveys). The grid system for Building 4
is shown within Appendix C-2.

For all survey measurements performed in Building 4 no activity in excess of the defined
criteria (1000 dpm/100 cm2) was identified. Results of the overhead "swipe-
measurements and upper wall measurements are included as tables within Appendix C-3
and C-4 respectively.

4.0 Conclusions

Areas were surveyed in accordance with the S'q)pl,,menll Radiolgk'al Surve,' vlan,
Within the upper wall and overhead structure surveys, no activity was identified to be in
excess of the applicable limits.

5
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Appendix A- 1-2

Grid Map and Survey Locations of CMA, UMA, and HFIR areas
within Building 10



Appendix A-I-2: Grid Map and Survey Locations ofCMA, UMA, ;nd liFIR areas
within Building 10



Appendix A-1-3

Individual Grid Detailed Floor Survey Maps for Areas where
Overhead and Upper Wall Surveys were Conducted
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Appendix A-2

High Bay Area Survey
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Building 10 Scoping Survey: Overhead Swipe Measurements
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Appendix A-3: Building 10 Scoping Survey: Overhead Swipe Measurements

Alpha Beta

Grid # I Type of Description Date Background Sample Activity Background Sample Actvty
Location Sample Count Time Count Time dpm Count Time Count Trae

3
3
3
5
5
5
5
5
8
8
8
8
8
9
9
9
9
9
9
9
10
10
10
10
10
12
12
12
12
12
15
15

OH I-beam Oct-94
OH I-beam Oct-94
OH power box Oct-94

OH-4 recirc. Oct-94
OH-1 I-beam Oct-94
OH-2 power box Oct-94

OH-3 recirc. Oct-94
OH-5 pipe Oct-94
OH-1 pipe Oct-94
OH-2 control box Oct-94
OH-3 pipe Oct-94
OH-4 pipe Oct-94
OH-5 pipe Oct-94
OH I-beam Oct-94
OH pipe Oct-94

OH-1 Angle Iron Oct-94
OH-2 Angle Iron Oct-94
OH-3 recirc. Oct-94
OH-4 I-beam Oct-94
OH-5 I-beam Oct-94
OH-1 pipe Oct-94
OH-2 I-beam Oct-94
OH-3 I-beam Oct-94
OH-4 pipe Oct-94

OH-5 pipe Oct-94
OH-1 pipe Oct-94
OH-2 roof hatch Oct-94
OH-3 roof hatch Oct-94
OH-4 I-beam Oct-94

OH-5 I-beam Oct-94
OH-4 I-beam Oct-94
OH-1 I-beam Oct-94

10
10

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

10
10
10

1
1
1
1
1
1
1
1
1
1
1
I
I
I
1
I
I
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

-2
-2
-2
2
2
-2
2
2
-2
2
2
2
-2
2
6
-2
-2
2
-2
2
2
6
2
-2
-2
-2
-2
-2
-2
6
10
6

520 10 55
520 10 56
520 10 65
520 10 47
520 10 60
520 10 59
520 10 73
520 10 63
520 10 67
520 10 56
520 10 60
520 10 46
520 10 61
520 10 62
520 10 51
520 10 68
520 10 60
520 10 63
520 10 67
520 10 52
520 10 60
520 10 64
520 10 64
520 10 78
520 10 56
520 10 62
520 10 55
520 10 65
520 10 51
520 10 47
520 10 60
520 10 64

1 8.108108
1 10.81081
1 35.13514
1 -13.5135
1 21.62162
1 18.91892
1 56.75676
1 29.72973
1 40.54054
1 10.81081
1 21.62162
1 -16.2162
1 24.32432
1 27.02703
1 -2.7027
1 43.24324
1 21.62162
1 29.72973
1 40.54054
1 0
1 21.62162
1 32.43243
1 32.43243
1 70.27027
1 10.81081
1 27.02703
1 8.108108
1 35.13514
1 -2.7027
1 -13.5135
1 21.62162
1 32.43243
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Appendix A-3: Building 10 Scoping Survn': Overhead Swipe Measurements

Alpha Beta
Grid # IType of Description Date Background Sample Activity Background Sample Ad"

Location Sample Count Time Count Time dpm Count Time Count .Time

15
15
15
24
24
24
24
24
40
40
45
45
45
50
50
52
52
52
52
54
54
54
54
54
66
66
66
66
66
70
70
70

OH-2
OH-3
OH-5
OH
OH
OH
OH
OH

OH-1
OH-2
OH-1
OH-2
OH-3
OH-1
OH-2
OH-1
OH-2
OH-3
OH-4
OH-1
OH-2
OH-3
OH-4
OH-5
0H-4
OH-1
OH-2
OH-3
OH-5
OH-4
OH-1
OH-2

pipe Oct-94
angle iron Oct-94

recirc Oct-94
angle iron Oct-94

hatch Oct-94
hatch Oct-94

window Oct-94
I-beam Oct-94
I-beam Oct-94
I-beam Oct-94
I-beam Oct-94
I-beam Oct-94

pipe Oct-94
pipe Oct-94
pipe Oct-94
pipe Oct-94
duct Oct-94
pipe Oct-94

I-beam Oct-94
fan Oct-94
fan Oct-94

I-beam Oct-94
I-beam Oct-94
I-beam Oct-94

pipe Oct-94
I-beam Oct-94
I-beam Oct-94
I-beam Oct-94
I-beam Oct-94

pipe Oct-94
I-beam Oct-94
I-beam Oct-94

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

-2
-2
-2
2
-2
-2
-2
-2
-2
10
2
2
-2
-2
2
-2
-2
-2
-2
6
-2
-2
-2
6
-2
-2
-2
6
2
-2
-2
-2

520 10
520 10
520 10
520 10
520 10
520 10
520 10
520 10
520 10
520 10
520 10
520 10
520 10
520 10
520 10
520 10
520 10
520 10
520 10
520 10
520 10
520 10
520 10
520 10
520 10
520 10
520 10
520 10
520 10
520 10
520 10
520 10

65
62
70
52
65
62
48
52
75
51
63
52
61
64
53
56
54
92
45
56
50
43
43
53
57
56
68
53
61
65
62
48

1 .35.13514
1 27.02703
1 48.64865
1 0
1 35.13514
I 27.02703
1 -10.8108
1 0
1 62.16216
1 -2.7027
1 29.72973
1 0
1 24.32432
1 32.43243
1 .2.702703
1 10.81081
1 5.405405
1 108.1081
1 -18.9189
1 10.81081
1 -5.40541
1 -24-3243
1 -24.3243
1 2.702703
1 13.51351
1 10.81081
1 4324324
1 2.702703
1 24.32432
1 35.13514
1 27.02703
1 -10.8108
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Appendix A-3: Building 10 Scoping Surv-e: Overhead Swipe Measurements

a

Alpha BetaI-Gnrd # i Type of Descnption Date Background Sample Actwity Background Sample Acvt
LOCatio Sample Count Time Count Time dpm Count Time Count Time

70 OH-3
70 OH-5
73 OH-4
73 OH-1
73 OH-2
73 OH-3
78 0H-4
78 OH-1
78 OH-2
78 OH-3
85 OH-4
85 OH-1
85 OH-2
85 OH-3
85 OH-5
87 OH-1
87 OH-2
87 OH-3
87 OH-4
87 OH-5

2-HFIR OH
2-HFIR OH
2-HFIR OH
2-HFIR OH
2-HFIR OH
2-HFIR OH
2-HFIR OH
2-HFIR OH
3-HFIR OH
3-HFIR OH
3-HFIR OH
3-HFIR OH-1

I-beam Oct-94
I-beam Oct-94
I-beam Oct-94
I-beam Oct-94
steam Oct-94
airline Oct-94
I-beam Oct-94

vent box Oct-94
I-beam Oct-94
I-beam Oct-94

pipe Oct-94
I-beam Oct-94
I-beam Oct-94
I-beam Oct-94
I-beam Oct-94

pipe Oct-94
I-beam Oct-94
I-beam Oct-94
pipe Oct-94

I-beam Oct-94
pipe Oct-94
pipe Oct-94
pipe Oct-94
pipe Oct-94

I-beam Oct-94
pipe Oct-94

I-beam Oct-94
pipe Oct-94

I-beam Oct-94
pipe Oct-94
duct Oct-940
light Oct-94

5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
4
4
4
4
4
4
4
4
4
4
4
4

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

-2
6
2
-2

-2
-2
2
6
-2
2
2
-2
2
6
-2
2
2
6
2
-2

-1.6
2.4
2.4
-1.6
6.4
-1.6
6.4
2.4
-1.6
2.4
-1.6
2-4

520 10
520 10
520 10
520 10
520 10
520 10
520 10
520 10
520 10
520 10
520 10
520 10
520 10
520 10
520 10
520 10
520 10
520 10
520 10
520 10
592 10
592 10
592 10
592 10
592 10
592 10
592 10
592 10
592 10
592 10
592 10
592 10

65
71
57
57
57
69
57
53
51
58
56
60
54
54
56
53
53
49
68
55
54
63
68
57
63
68
62
72
60
61
75
53

1 35.13514
1 51.35135
1 13.51351
1 13.51351
1 13.51351
1 45.94595
1 13.51351
1 2.702703
1 -2.7027
1 16.21622
1 10.81081
1 21.62162
1 5.405405
1 5.405405
1 10.81081
1 . 2.702703
1 2.702703
1 .- 8.10811
1 :43.24324
1 8.108108
1 -14.0541
1 10.27027
1 23.78378
1 -5.94595
1 10.27027
1 23.78378
1 7.567568
1 3459459
1 2.162162
1 4.864865
1 42.7027
1 -16.7568
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- Appendix A-3: Building 10 Scoping Sun'ev: Oierbead Swipe Meaurements

Alha Beta
Grid # I Type of Desc"pbon Date Background Sarnple Actvty Background Sa'ile Act

Location Sample Count Time Count Time dpm Count Tire Count Time

3-HF!R
3-HFIR
3-HFIR
4-HFIR
4-HFIR
4-HFIR
4-HFIR
4-HFIR
4-HFIR
4-HFIR
4-HFIR
4-HFIR
4-HFIR
4-HFIR
5-HFIR
5-HFIR
5-HFIR
5-HFIR
5-HFIR
5-HFIR
6-HFIR
6-HFIR
6-HFIR
6-HFIR
6-HFIR
6-HFIR
6-HFIR
6-HFIR
6-HFIR
6-HFIR
6-HFIR
6-HFIR

OH-3
OH-4
OH-5
OH
ON
OH
OH
OH
3H
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH
OH

fan Oct-94
pipe Oct-94
pipe Oct-94

I-beam Oct-94
pipe Oct-94
light Oct-94
pipe Oct-94
pipe Oct-94
pipe Oct-94
pipe Oct-94

I-beam Oct-94
I-beam Oct-94

pipe Oct-94
I-beam Oct-94
I-beam Oct-94
I-beam Oct-94
I-beam Oct-94
I-beam Oct-94

pipe Oct-94
G1 Oct-94

I-beam Oct-94
I-beam Oct-94

pipe Oct-94
I-beam Oct-94
I-beam Oct-94

light Oct-94
pipe Oct-94

I-beam Oct-94
pipe Oct-94

I-beam Oct-94
I-beam Oct-94

light Oct-94

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

64 592 10
64 592 10
-16 592 10
64 592 10
-16 592 10
-1,6 592 10
-1.6 592 10
-1.6 592 10
-1.6 592 10
-1.6 592 10
-1.6 592 10
-16 592 10
2.4 592 10
2.4 592 10
6.4 592 10
10.4 592 10
14.4 592 10
2.4 592 10
24 592 10
6.4 592 10
6.4 592 10
-1.6 592 10
-1.6 592 10
-1.6 592 10
-1.6 592 10
2.4 592 10
2.4 592 10
6.4 592 10
10.4 592 10
14.4 592 10
-1.6 592 10
2.4 592 10

57
66
48
48
50
64
66
63
64
46
75
59
66
69
53
74
56
62
68
66
68
51
62
59
54
50
58
75
43
55
61
62

1 -5-94595
1 18.37838
1 -30.2703
1 -30.2703
1 -24.8649
1 1297297
1 18.37838
1 10.27027
1 12.97297
1 -35.6757
1 42.7027
1 -0.54054
1 18.37838
1 26.48649
1 -16.7568
1 40
1 -8.64865
1 7.567568
1 23. 78378
1 18.37838
1 23-78378
1 -22.1622
1 7.567568
1 -0.54054
1 -14.0541
1 -24.8649
1 -3.24324
1 42.7027
1 -43.7838
1 -11.3514
1 4.864865
1 7.567568
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Appendix A-3: Bui3ding 10 Scoping Sun-n: Overhead Swipe Measurements

Apha Beta
Grief1 Type of Desanpoi Date Background Sample Ac"iit Background Sarplie ~Ac"i
Location SaffV* Count Time Count Trne dpm Count Trne Count Tine
7-HFIR OH
7-HFIR OH
7-HFIR OH
7-HFIR OH
7-HF1R OH
7-HFIR OH
74-4FIR OH
7-HFIR OH
7-HFIR OH
8-HFIR OH
8-HFIR OH
8-HFIR OH
8-HFIR OH
8-HFIR OH
8-HFIR OH
8-HFIR OH
8-HFIR OH
9-"FIR OH
"-HFIR OH

9-HFIR OH
9-HFIR OH
9-HFIR OH
9-HFIR OH
9-HFIR OH
10-HFIR OH
10-HFIR OH
10-HFIR OH
1 1-HFIR OH
11-HFIR OH

11 -HFIR OH
11-HFIR OH
11-HFIR OH

ppe Oct-94
I-beam Oct-94

atrhne Oct-94
pipe Oct-94

I-beam Oct-94
ppe Oct-94
pipe Oct-94

I-beam Oct-94
angle iron Oct-94

duct Oct-94
I-beam Oct-94
steam Oct-94

1,ght Oct-94
l-beam Oct-94
I-beam Oct-94

p'oe Oct-94
I-beam Oct-94
I-beam Oct-94

water line Oct-94
breaker box Oct-94

I-beam Oct-94
duct Oct-94
pipe Oct-94

I-beam Oct-94
I-beam Oct-94
pipe Oct-94

I-beam Oct-94
I-beam Oct-94

pipe Oct-94
pipe Oct-94

I-beam Oct-94
pipe Oct-94

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

2
3
2

0
1
1

2
0
2
1
2
1

I

0
2
3
2
2
3
0
1
2

0

1

2
2
0

41
0
4

1
6

64
10.4

64
24
24
24
-16
6.4
2.4
64
24
24
24
-1.6
64
104
64
64
10.4
-1.6
2.4
6.4
-16
24
6.4
64

-16
162 4
-16
144
24

22 4

592
592
592
592
592
592
592
592
592
592
592
592
592
592
592
592
592
592
592
592
592
592
592
592
592
592
592
592
592
592
592
592

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

49

51
71
66
63
62
61
62
62
61
56
56
58
57
49
61
72
53
55
60
56
60
58
60
59
55

48
61
74
52
62
70

1 -27.5676
1 -221622
1 31.89189
1 18.37838
1 1027027
1 7.567568
1 4.864865
1 7567568
1 7567568
1 4864865
1 -864865
1 -864865
1 -3.24324
1 -5 94595
1 -27.5676
1 4864865
1 34.59459
1 -16.7568
1 -11.3514
1 2-162162
1 -864865
1 2 162162
1 -3 24324
1 2.162162
1 -0 54054
1 -11 3514
1 -302703
1 4.864865
1 40
1 -194595
1 7.567568
1 29,18919
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Appendix A-3: Building 10 Scoping Surve-: Overhead Swipe Measurements

Alpha Beta
Grid #I Type of Descrpon. Date Background Sampie Acty Background Sample Activity

Location Sample Count Tn'me Count Time dpm Count tme Count Time
11-HFIR OH duct Oct-94 4 10 3 1 10.4 592 10 60 1 2.162162
11-HFIR OH I-beam Oct-94 4 10 1 1 2.4 592 10 53 1 -16.7568
11-HFIR OH pipe Oct-94 4 10 0 1 -1.6 592 10 61 1 4.864865
11-HFIR OH I-beam Oct-94 4 10 1 1 2.4 592 10 57 1 -5.94595
11-HFIR OH-1 NA 10/26/94 0 1 2 1 8 63 1 57 1 -16.2162
11-HFIR OH-2 NA 10126/94 0 1 3 1 12 63 1 59 1 -10.8108
11-HFIR OH-3 NA 10/26/94 0 1 0 1 0 63 1 59 1 -10.8108
11-HFIR OH-4 NA 10/26/94 0 1 1 1 4 63 1 49 1 -37.8378
11-HFIR OH-5 NA 10/26/94 0 1 1 1 4 63 1 52 1 -29.7297
11-HFIR OH-6 NA 10/26/94 0 1 1 1 4 63 1 55 1 -21.6216
11-HFIR OH-7 NA 10/26/94 0 1 5 1 20 63 1 59 1 -10.8108
11-HFIR OH-8 NA 10/26/94 0 1 0 1 0 63 1 64 1 2.702703
11-HFIR OH-9 NA 10126/94 0 1 1 1 4 63 1 65 1 5.405405
11-HFIR OH-10 NA 10/26/94 0 1 0 1 0 63 1 63 1 0
11-HFIR OH-11 NA 10/26/94 0 1 0 1 0 63 1 58 1 -13.5135
11-HFIR OH-12 NA 10/26/94 0 1 1 1 4 63 1 52 1 -29.7297
11-HFIR OH-13 NA 10/26/94 0 1 2 1 8 63 1 60 .1 -8.10811
11-HFIR OH-14 NA 10/26/94 0 1 1 1 4 63 1 50 1 -35.1351
11-HFIR OH-15 NA 10126/94 0 1 0 1 0 63 1 49 "1 -37.8378
11-HFIR OH-16 NA 10/26/94 0 1 0 1 0 63 1 71 1 21.62162
11-HFIR OH-17 NA 10126/94 0 1 1 1 4 63 1 65 1 5.405405
11-HFIR OH-18 NA 10/26/94 0 1 0 1 0 63 1 55 1 -21.6216
11 -HFIR OH-19 NA 10/26/94 0 1 1 1 4 63 1 60 1 -8.10811
11-HFIR OH-20 NA 10126/94 0 1 0 1 0 63 1 64 1 2.702703
11-HFIR OH-21 NA 10/26/94 0 1 60 1 240 63 1 70 1 18.91892
11-HFIR OH-22 NA 10126/94 0 1 3 1 12 63 1 56 1 -18.9189
11-HFIR OH-23 NA 10/26/94 0 1 0 1 0 63 1 65 1 5405405
11-HFIR OH-24 NA 10/26194 0 1 5 1 20 63 1 68 1 13.51351
11-HFIR OH-25 NA 10/26/94 0 1 0 1 0 63 1 57 1 -16.2162
12-HFIR OH I-beam Oct-94 4 10 1 1 2.4 592 10 66 1 18.37838
12-HFIR OH I-beam Oct-94 4 10 27 1 106.4 592 10 84 1 67.02703
12-HFIR OH I-beam Oct-94 4 10 0 1 -1.6 592 10 80 1 56.21622
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Appendix A-3: Building 10 Scoping Survey: Overhead Swipe Measurements

Alpha Beta
Grid # I Type of Description Date Background Sample Activity Background Samv Ac"

Locatic- Samnpe Count Time Count Time dpm Count Tine Count Time

12-HFIR
12-HFIR
12-HFIR
12-HFIR
12-HFIR
12-HFIR
12-HFIR
12-HFIR
12-HFIR

U1
U1
Ul
Ul
Ul
U2
U2
U2
U2
U2
U2
U2
U2
U2
U2
U2
U2
U3
U3
U3
U3
U3
U3

OH light Oct-94

OH I-beam Oct-94

OH duct Oct-94

OH I-beam Oct-94
OH I-beam Oct-94
OH duct Oct-94
OH pipe Oct-94
OH I-beam Oct-94
OH I-beam Oct-94

OH-4 pipe 10/22/94

OH-1 I-beam 10/22/94

OH-2 pipe 10/22/94
OH-3 pipe 10/22/94
OH-5 pipe 10/22/94

OH-1 I-beam 10/22/94
OH-10 I-beam 10/22/94
OH-11 I-beam 10/22/94

OH-12 I-beam 10/22/94
OH-2 pipe 10/22/94
OH-3 I-beam 10/22/94
OH-4 heater 10/22/94
OH-5 I-beam 10/22/94
OH-6 recirc. 10/22/94

OH-7 window 10/22/94
OH-8 window 10/22/94

OH-9 city gas 10/22/94
OH light 10/22/94

OH I-beam 10/22/94
OH tray 10/22/94

OH I-beam 10/22/94

OH bus-duct 10/22/94
OH heater 10/22/94

10
10
10
10
10
10
10
10
50
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5

0
0
1
0

I

0

35
1
1
0
1
1
C
1
1
1
1
0
0

1
0
0
0

1
4
4
4
4
4
1
4
4
4

-1.6
2.4
2.4
-1.6
2.4

138.4
2.4
2.4
-1.6
2.4
2.4
-1.6
2.4
2.4
2.4
2.4
-1.6
-1.6
2.4
-1.6
-1.6
-1.6
24
14.4
14.4
14.4
14.4
14.4
2.4
144

14.4
14.4

592 10
592 10
592 10

5P2
592
592
520
520
520
273
273
273
273
273
273
273
273
273
273
273
273
273
273
273
273
273
273
273
273
273
273
273

10
10
10
10
10
10
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5

68
67
53
52
56
90
66
60
74
61
66
65
57
60
63
55
52
57
64
62
54
53
51
63
61
62
60
57
62
66
55
64

1 23.78378
1 21.08108
1 -16.7568
1 -19.4595
1 -8.64865

1 83.24324
1 37.83784
1 21.62162
1 59.45946
1 17.2973

1 30.81081
1 28.10811
1 6.486486
1 14.59459
1 22.7027
1 1.081081

1 -7.02703
1 6.486486
1 25.40541
1 20
1 -1 62162
1 -4.32432
1 -9.72973
1 22.7027
1 17.2973

1 20
1 14.59459
1 6.486486
1 20
1 30.81081
1 1.081081
1 25.40541
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Appendix A-3: Building 10 Seoping SurvTe: Overhead Swipe Measurements

Alpha Beta
Gnd # X Type of Description Date Background Sample Actvity Background Sample Actbvty

Location Sample Count Time Count Time dpm Count Time Count Tme.

U3
U3
U3
U3
U3
U3
U3
U3
U3
U3
U3
U4
U4
U4
U4
U4
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16

OH bus-duct 10/22/94
OH I-beam 10/22/94
OH bus-duct 10/22/94

OH-1 I-beam 10/22/94
OH-2 Angle Iron 10122/94
OH-4 recirc. 10122194
OH-5 hatch 10122/94
OH-6 hatch 10122/94
OH-7 pipe 10/22/94
OH-8 water pipe 10/22/94
OH-3 I-beam 10/22/94
OH I-beam 10/22/94
OH pipe 10/22/94
OH pipe 10122/94

OH ceiling vent 10/22/94
OH caustic pipe 10/22/94

High Bay Append A-2 Sep-94
High Bay Append A-2 Sep-94
High Bay Append A-2 Sep-94
High Bay Append A-2 Sep-94
High Bay Append A-2 Sep-94
High Bay Append A-2 Sep-94
High Bay Append A-2 Sep-94
High Bay Append A-2 Sep-94
High Bay Append A-2 Sep-94
High Bay Append A-2 Sep-94
High Bay Append A-2 Sep-94
High Bay Append A-2 Sep-94
High Bay Append A-2 Sep-94
High Bay Append A-2 Sep-94

High Bay Append A-2 Sep-94
High Bay Append A-2 Sep-94

-1.6
-1.6
-1.6
-1.6
-1.6
-1.6
-1.6
-1.6
14.4
14.4
2.4
2.4
-1.6
30.4
-1.6
14.4

0
0
0
0
0
4
0
0
0
8
0
0
0
0
0
0

273 5
273 5
273 5
273 5
273 5
273 5
273 5
273 5
273 5
273 5
273 5
273 5
273 5
273 5
273 5
273 5
58 1
58 1
58 1
58 1
58 1
58 1
58 1
58 1
58 1
58 1
58 1
58 1
58 1
58 1
58 1
58 1

55
59
59
54
52
51
65
64
62
54
55
63
54
58
57
71
52
46
47
51
61
54
55
52
66
47
52
54
55
73
70
74

1 1.081081
1 11.89189
1 11.89189
1 -1.62162
1 -7.02703
1 -9.72973
1 28.10811
1 25.40541
1 20
1 -1.62162
1 1.081081
1 22-7027
1 -1.62162
1 9189189
1 6.486486
1 44.32432
1 -16.2162
1 -32.4324
1 -29.7297
1 -18.9189
1 8.108108
1 -108108
1 -8.10811
1 -16.2162
1 21.62162
1 -29.7297
1 -16.2162
1 -10.8108
1 -8.10811
1 40.54054
1 32.432431 43.24324
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Appendix A-3: Building 10 Scoping Sun'es: Overhead Swipe Measurements

A" Beta
Gnd s / Type of Descnpton Date Background Sample Act"v t Background Sample Activity
Locabon Sample Count Time Count Time dpm Count TOn'e Count Tome

17 Hgh Bay Append A-2 Sep-94 0 1 1 1 4 58 1 61 1 108108
18 High Bay Append A-2 Sep-94 0 1 0 1 0 58 1 46 1 -32.4324
19 High Bay Append A-2 Sep-94 0 1 0 1 0 58 1 48 1 -27.027
20 High Bay Append A-2 Sep-94 0 1 0 1 0 58 1 52 1 -16.2162
21 Hgh Bay Append A-2 Sep-94 0 1 0 1 0 58 1 54 1 -10.8108
22 High Bay Append A-2 Sep-94 0 1 0 1 0 58 1 60 1 5.405405
23 High Bay Append A-2 Sep-94 0 1 0 1 0 58 1 51 1 -18.9189
24 Htgh Bay Append A-2 Sep-94 0 1 0 1 0 58 1 72 1 .37.83784
25 High Bay Append A-2 Sep-94 0 1 3 1 12 58 1 60 1 5.405405
26 High Bay Append A-2 Sep-94 0 1 0 1 0 58 1 50 1 -21.6216
27 High Bay Append A-2 Sep-94 0 1 1 1 4 58 1 52 1 -16.2162
28 High Bay Append A-2 Sep-94 0 1 1 1 4 58 1 46 1 -32.4324
29 High Bay Append A-2 Sep-94 0 1 0 1 0 58 1 64 1 16.21622
30 High Bay Append A-2 Sep-94 0 1 1 1 4 58 1 56 1 -5.40541
31 High Bay Append A-2 Sep-94 1 0 1 0 58 1 64 1 16.21622
32 High Bay Append A-2 Sep-94 0 1 0 1 0 58 1 61 1 8.108108
33 High Bay Append A-2 Sep-94 0 1 0 1 0 58 1 60 1 5.405405
34 High Bay Append A-2 Sep-94 0 1 0 1 0 58 1 52 1 -16.2162
35 High Bay Append A-2 Sep-94 0 1 0 1 0 58 1 50 1 -21.6216
36 High Bay Append A-2 Sep-94 0 1 0 1 0 58 1 57 1 -2.7027
37 HighBay AppendA-2 Sep-94 0 1 0 1 0 58 1 53 1 -13.5135
38 High Bay AppendA-2 Sep-94 0 1 0 1 0 58 1 55 1 -8-10811
39 High Bay Append A-2 Sep-94 0 1 1 1 .4 58 1 52 1 -16.2162
40 High Bay Append A-2 Sep-94 0 1 0 1 0 58 1 64 1 16.21622
41 High Bay Append A-2 Sep-94 0 1 0 1 0 58 1 54 1 -10.8108
42 Hgh Bay Append A-2 Sep-94 0 1 0 1 0 58 1 67 1 24.32432
43 High Bay Append A-2 Sep-94 0 1 0 1 0 58 1 57 1 -27027
44 High Bay Append A-2 Sep-94 0 1 0 1 0 58 1 49 1 -24.3243
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Appendix A-4: Building 10 Scoping Suncy.v: Wall Swipe Measurements

4

Alpha Beta
Gnd # " Type of Sample Date Background Sample Activity Background Sample Act"vty
Location Sample Count Tnrie Count Time dpm Count Time Count Time
Bldg 10

HFIR Grids
Accessible Gnds

1
1

1
3

3
3
5
5
7
7
7

8
8
8
9
9
9
10
10
10
1211
11

12
1212

13
13

Wall
Wall
Wall
Wan
Wall
Wan
Wall
Wall
Wall
Wall
Wall
Wall
Wall
Wall
Wall
Wall
Wall
Wall
Wall
Wall
Wall
Wall
Wall
Wall
Wall
Wall
Wall
Wall
Wall

A Oct-94
B Oct-94
C Oct-94
A Oct-94

B Oct-94
C Oct-94
D Oct-94
E Oct-94
A Oct-94
B Oct-94
C Oct-94
D Oct-94
E Oct-94
A Oct-94
B Oct-94
C Oct-94
D Oct-94
E Oct-94
A Oct-94
B Oct-94
C Oct-94
D Oct-94
E Oct-94
A Oct-94
B Oct-94
C Oct-94
D Oct-94
E Oct-94
A Oct-94

10
10
10
10

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

0
0
1

0
1
1
0
0
0
0
0
0
1

0
1
1
0
1

1
0
1
0
2
1
4
0
0
0

16
-2.4
1.6
1.6

-2.4
1.6
1.6
-2.4
-2.4
-2.4
-2.4
-2.4
-2.4
1.6

-2.4
1.6
1.6
-2.4
16
16
-2 4
1.6
-2 4
5.6
1.6

13.6
-2.4
-2.4
-2 4

581
581
581
581
581
581
581
581
581
581
581
581
581
581
581
581
581
581
581
581
581
581
581
581
581
581
581
581
581

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

61
54
52
50
77
68
61
64
60
55
73
65
61
66
58
60
62
61
54
57
59
50
74
53
52
55
61
60
67

1 7.837838
1 -11.08108
1 -16.48649
1 -21.89189
1 51.08108
1 26.75676
1 7.837838
1 15.94595
1 5.135135
1 -8.378378
1 40.27027
1 18.64865
1 7.837838
1 21.35135
1 -0.27027
1 5.135135
1 10.54054
1 7.837838
1 -11.08108
1 -2972973
1 2.432432
1 -21.89189
1 42.97297
1 -1378378
1 -16.48649
1 -8.378378
1 7.837838
1 5.135135
1 24.05405
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Grid *c
Location

13
14
14

14
15
15
15
16
16
16

Type of Sample Date Background
Sample Count T "m e

Wall B Oct-94 6 10
Wall C Oct-94 6 1C
Wall D Oct-94 6 10

Wall E Oct-94 6 10
Wall A Oct-94 6 10
Wan B Oct-94 6 10
Wall C Oct-94 6 10
Wall D Oct-94 6 10
Wall E Oct-94 6 10
Wall A Oct-94 6 10

Alpha
Sample

Count Tr*e
1 1
0 1
0 1
1 1
1 1

2 1
1 1
1 1

0 1
0 1

Act"
dprn
1.6
-2 4
-2 4
16
16
56
16
16
-2 4
-2 4

Background
Count
581
581
581
581
581
581
581
581
581
581

Time
10
10
10
10
10
10
10
10
10
10

Beta
Sample Acovty

Count Tme
50 1 -21.89189
51 1 -19.18919
52 1 -16.48649
49 1 -24.59459
53 1 -13.78378
52 1 -1648649
55 1 -8.378378
51 1 -19.18919
58 1 -027027
54 1 -11.08108

Bldg 10
CMA Grids

Accessible Gnds

3
3
3
5
5
5
8
8
8
9
9
9
17

17
17
50
50

Wall
Wall
Wall
Wall
Wall
Wall
Wall
Wal!
Wall
Wall
Wall
Wall
Wall
Wall
Wall
WVall
Wall

A Oct-94
B Oct-94
C Oct-94
A Oct-94
B Oct-94
C Oct-94
A Oct-94
B Oct-94
C Oct-94
A Oct-94
B Oct-94
C Oct-94
A Oct-94
B Oct-94
C Oct-94
A Oct-94
B Oct-94

6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
4
4

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

1

1
0
0
0
1
0
1
1
0
0
1
3
0
0
1
1

1.6
16

-2.4
-2 4
-2 4
16

-2 4
16
16

-2.4
-2 4
16
96
-2 4
-2 4
24
24

581
581
581
581
581
581
581
581
581
581
581
581
581
581
581
535
535

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

53
60
61
66
55
50
51
58
59
52
64
57
73
65
63
53
58

1 -13.78378
1 5.135135
1 7.837838
1 21.35135
1 -8.378378
1 -21.89189
1 -19.18919
1 -0.27027
1 2.432432
1 -1648649
1 15.94595
1 -2 972973
1 40.27027
1 18.64865
1 1324324
1 -1.351351
1 12.16216
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Alpha Beta
Grid # / Type of Sample Date Background Sample Activity Background Sample Actvity
Location Sample Count T.i'e Count Time dpm Count Time Count Tame

50
85
85
85
87
87
87

Wall
Wan
Wan
Wall
Wan
Wall
Wall

C Oct-94
A Oct-94
B Oct-94
C Oct-94
A Oct-94
B Oct-94
C Oct-94

4

4

4

4

4

4

4

10
10
10
10
10
10
10

0
0
0
1
0
1
0

I
1
1
1
1
1
1

-1.6
-1.6
-1.6
2-4
-1.6
2.4
-16

535
535
535
535
535
535
535

10
10
10
10
10
10
10

53 1 -1-351351
62 1 22.97297
61 1 20.27027
54 1 1.351351
68 1 39.18919
49 1 -12.16216
53 1 -1.351351

Bldg 10 Lab Wing

Conf. Room E Wall
of Metaflography Wall

Wall
Wall
Wall

Hallway North of Wall
Metallography Lab Wall

Wall
Wall
Wall

1 10125194
2
3
4

5

1 10/25194
2
3
4
5

1 10/25194
2
3
4
5

1 10/25/94
2
3
4
5

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

1
1
1
1
1

1
1
1
1
1

2
0
1

2
1

0
0
1
0
0

1
1
1
1
1

1
1
1
1
1

1
1
1
1
1

1
1
1
1
1

8
0
4
8
4

0
0
4
0
0

8
8
0
0
0

0
4
0
4
4

62
62
62
62
62

62
62
62
62
62

62
62
62
62
62

62
62
62
62
62

1
1
1
1
1

1
1
1
1
1

54
48
64
12
53

64
70
68
59
57

62
65
78
69
62

50
52
57
54
58

1 -21.62162-
1 -37.83784
1 5.405405
1 -135.1351
1 -24.32432

1 5.405405
1 21.62162
1 16.21622
1 4.108108
1 -13.51351

1 0
1 8.108108
1 43.24324
1 18.91892
1 0

1 -32.43243
1 -27.02703
1 -13.51351
1 -21.62162
1 -10.81081

Front Offices S
West of Lobby

Wall
Wall
Wall
Wall
Wall

1
1
1
1
1

1
1
1
1
1

2
2
0
0
0

0
1
0
1
1

1
1
1
1
1

1
1
1
1
1

Metallography Lab Wall
Wall
Wall
Wall
Wall
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Building I I Upper Walls and Overhead Surveys

Appendix 13-1 Building I I Survey Maps

Appendix B-I-I Grid M4p and Survey Locations or Arfected Area within Building II

Appendix 11- 1-2 Grid Map and Survey Locations of U)naffectcd Areas within
Building I I

Appendix -.1 -3 Individual grid detailed floor survey maps for affecied area within
Building II

Appendix 11-2 Building I I Supplemeni Wall Swipe Measurements
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Appendix B- 1 -I

Grid Map and Survey Locations of Affected Area
within Building I I
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Appendix B- 1-2

Grid Map and Survey Locations of Unaffected Areas
within Building I I
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Appendix B- 1-3

Individual grid detailed floor survey maps for affected area
within Building I I
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Appendix B-2: Building I I Scoping Survey: NVali Swipe Measurements

Alpha Beta

Grid # / Type of Description Date Background Sample Act"ity Background Sample Activity

Location Sample Count Tnme Count Time dpm Count Time Count Tmen

Bdg 11
elect Area

I Wall A Nov-94 5 10 0 1 -2 587 10 53 1 -15.40541:

1 Wanl B Nov-94 5 10 1 1 2 587 10 71 1 33.24324

1 Waln C Nov-94 5 10 1 1 2 587 10 56 1 -7.297297

1 Wall D Nov-94 5 10 0 1 -2 587 10 62 1 8.918919

I Wall E Nov-94 5 10 0 1 -2 587 10 64 1 14.32432

2 Wall A Nov-94 5 10 1 1 2 587 10 53 1 -15.40541

2 Wall B Nov-94 5 10 0 1 -2 587 10 51 1 -20.81081

2 Wall C Nov-94 5 10 0 1 -2 587 10 58 1 -1-891892

2 Wall D Nov-94 5 10 0 1 -2 587 10 59 1 0.810811

2 Wall E Nov-94 5 10 0 1 -2 597 10 52 1 -18.10811

3 Wall A Nov-94 5 10 0 1 -2 587 10 64 1 14.32432

3 Wall 8 Nov-94 5 10 1 1 2 587 10 66 1 19.72973

3 Wall C Nov-94 5 10 2 1 6 587 10 73 1 38.64865

3 Wall D Nov-94 5 10 0 1 -2 587 10 65 1 17.02703

3 Wall E Nov-94 5 10 1 1 2 587 10 63 1 11.62162
4 Wall A Nov-94 5 10 0 1 -2 587 10 66 1 19.72973

4 Wall B Nov-94 5 10 1 1 2 587 10 58 1 -1.891892

4 Wall C Nov-94 5 10 0 1 -2 587 10 53 1 -15.40541
4 Wall D Nov-94 5 10 0 1 -2 587 10 62 1 8.918919

4 Wall E Nov-94 5 10 0 1 -2 587 10 61 1 6.216216

5 Wall A Nov-94 5 10 1 1 2 587 10 54 1 -12.7027

5 Wall B Nov-94 5 10 1 1 2 587 10 58 1 -1.891892

5 Wall C Nov-94 5 10 0 1 -2 587 10 59 1 0.810811

5 Wall D Nov-94 5 10 1 1 2 587 10 50 1 -23.51351

5 Wall E Nov-94 5 10 0 1 -2 587 10 70 1 30.54054

6 Wall A Nov-94 5 10 0 1 -2 587 10 53 1 -1540541

6 Wall B Nov-94 5 10 0 1 -2 587 10 52 1 -18.10811

6 Wall C Nov-94 5 10 0 1 -2 587 10 55 1 -10

6 Wall D Nov-94 5 10 0 1 -2 587 10 65 1 17.02703
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Appendix B-2: Building I I Scoping Survev: Wall Swipe Measurements

AJpha Beta
Grd # I Type of Description Date Background Sample Actrvity Bac'kground Samph

Location Sample Count Time Count Tine dprn Count TOme Count
6
7
7
7
7
7
8
8
8
8
8
9
9
9
9
9

11
11
11
11
11
12
12
12
12

12
13
13
13
13
13
15

Wan

Wan
Wag
Waln
Wall
Wan
Wall
Wan
Wall
Wall
Wan
Wall
Wall
Wall
Wan
Wall
Wall
Wall
Wall
Wall
Wall
Wa~l
Wall
Wall
wall
Wall
Wall
Wall
Wall
Wall
Wall

Nov-94
Nov-94
Nov-94
Nov-94
Nov-94
Nov-94
Nov-94
Nov-94
Nov-94
Nov-94
Nov-94
Nov-94
Nov-94
Nov-94
Nov-94
Nov-94
Nov-94
Nov-94
Nov-94
Nov-94
Nov-94
Nov-94
Nov-94
Nov-94
Nov-94
Nov-94
Nov-94
Nov-94
Nov-94
Nov-94
Nov-94
Nov-94

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

-2
-2

2
-2
-2
-2
2
2
2
2
-2
-2
-2
6
-2
-2

-2
2
-2
-2
2
-2
-2
-2
-2
2
-2
-2
2
-2
-2
6

587
587
587
587
587
587
587
587
587
587
587
587
587
587
587
587
587
587
587
587
587
587
587
587
587
587
587
587
587
587
587
587

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

60
67
50
51
52
49
53
52
55
58
58
62
54
60
62
58
70
51
70
60
58
52
51
51
57
63
65
56
53
66
52
57

Time

1 3.513514
1 22.43243
1 -23.51351
1 -20.81081
1 -18.10811

1 -26.21622:
1 -15.40541
1 -18.10811
1 -10
1 -1.891892
1 -1.891892
1 8.918919
1 -12.7027
1 3.513514
1 8918919
1 -1-891892
1 30.54054
1 -2081081
1 30.54054
1 3.513514
1 -1-891892
1 -18.10811
1 -20,81081
1 -20.81081
1 -4.594595
1 11.62162
1 17-02703
1 -7.297297
1 -15.40541
1 19.72973
1 -18 10811
1 -4.594595

Page 2



9 9
Appendix B-2: Building I I Scoping Sunrve: Wall Swipe Mamsurements

A"h Beta
Grd S i Type of Description Date Background Sample Actv Background Sample Ac y
Location Sample Count Time Count Time dpm Count Time Count lime

15
15
15
15

Blg11
Random

1
1
1
1

1
2
2
2
2

2
3
3
3
3
3

4
4
4
4
4
5
5
5
5
5

Wanl
Wall
Wall
Wall

B
C
D
E

Nov-94
Nov-94
Nov-94
Nov-94

5
5
5
5

10
10
10
10

1
0
0
2

1
1
1
1

2
-2
-2

6

587
587
587
587

10
10
10
10

68
54
71
68

1
1
I
1

25.13514
-12.7027
33.24324
25.13514

Wall
Wanl
WaWI
Wall
Wall
wall
Wall
Wall
wall
wall
Wall
Wall
Wall
Wall
Wall
Wall
Wall
Wall
Wall
Wall
Wall
Wall
Wall
Wall
Wall

Jan-95
Jan-95
Jan-95
Jan-95
Jan-95
Jan-95
Jan-95
Jan-95
Jan-95
Jan-95
Jan-95
Jan-95
Jan-95
Jan-95
Jan-95
Jar.-95
Jan-95
Jan-95
Jan-95
Jan-95
Jan-95
Jan-95
Jan-95
Jan-95
Jan-95

10
10
10
10
1C
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

603
603
603
603
603
603
6P.3
603
603
603
603
603
603
603
603
603
603
603
603
603
603
603
603
603
603

10
10
10

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

50
43
67
43
67
56
68
69
48
58
59
44
51
65
56
61
61
67
64
54
49
68
61
66
58

:-27.83784
-46.75676
18.10811
-46.75676
18.10811
-11.62162

* 20.81081
23.51351
-33.24324
-6-216216
-3.513514

-44.05405
-25.13514

12.7027
-11.62162

1.891892
1.891892
18.10811

10
-17.02703

.-30.54054
20.81081
1.891892
15.40541

-6.216216
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Appendix B3-2: Building I I Scopiug Survey:

S
'Wall Swipe Measurements

Alpha Beta

Grid # / Type of Description Date Background Sample Activt Background Samp Activty
Location Sample Count Time Count Time dpm Count Tame Count Time

6
6
6
6
6
7
7
7
7
7
8
8
8
8
8
9
9
9
9
9
10
10
10
10
10
11
11
11
11
11
12
12

Wall
wan
wall
Wall
Wail
wadl

Wan
Wall
Wall
Wall
Wall
Wall
Wall
Wall
Wall
Wall
Wall
Wall
Wall
Wall
Wail
Wall

Wall
Wall
Wall
Wal!
Wall
Wall
Wall
Wall
Wall
Wail

Jan-95
Jan-95
Jan-95
Jan-95
Jan-95
Jan-95
Jan-95
Jan-95
Jan-95
Jan-95
Jan-95
Jan-95
Jan-95
Jan-95
Jan-95
Jan-95
Jan-95
Jan-95
Jan-95
Jan-95
Jan-95
Jan-95
Jan-95
Jan-95
Jan-95
Jan-95
Jan-95
Jan-95
Jan-95
Jan-95
Jan-95
Jan-95

5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

0
0
0
1
0
0
1
0
1

1
0
0
0
0

2
1
0
0
0
2
0
1
0
2
0
0
1
1

0
0
1
0

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
I
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

-2
-2
-2
2
-2
-2
2
-2
2
2
-2
-2
-2
-2
6
2
-2
-2
-2
6
-2
2
-2
6
-2
-2
2
2
-2
-2
2
-2

603
603
603
603
603
603
603
603
603
603
603
603
603
603
603
603
603
603
603
603
603
603
603
603
603
603
603
603
603
603
603
603

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

55
54

69
52
61
61
78
63
72
52
55
60
65
61
53
61
65
56
68
62
53
70
57
61
59
61
65
53
62
67
65
62

1
1
1
1

1
1
1
1
1
1
1
1
1
1

1
1
1
1

S 1

1
1
1

1
1
1
1
1

I

-14.32432
-17.02703'

23.51351
-22.43243
1.891892
1.891892
47.83784
7.297297
31.62162
-22.43243
-14.32432
-0.810811
12.7027

1.891892
-19.72973

1.891892
12.7027

-11.62162
20.81081
4.594595
-19.72973
26.21622
-8.918919
1.891892
-3.513514
1.891892
12.7027

-19.72973
4.594595
18.10811
12.7027

4.594595
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Appendix B-2: Building I1I Seoping Surrey: Wall Swipe Measuremecnts

S

Alpha Beta
Grid S I Type of Descnpton Date Background Sample Activty Background Sample Acbvty
Locabon Sample Count Time Count Time dpm Count Tmne Count tmne

12
12
12
13
13
13
13
13
14
14
14
14
14
15
15
15
15
15
16
16
16
16
16
17
17
17
17
17
18
18
18
18

Wall
Wan
Wan
Wall
Wall

Wall
Wall
Wall
Wan
Wan
Wall
Wall
Wall
Wall
Walt
Wall
Wall
Wall
Wall
Wall
Wall
Wall
Wall
Wall
Wall
Wall
Wall
Wall
Wall
Wall
Wall
Wall

Jan-95
Jan-95
Jan-95
Jan-95
Jan-95
Jan-95
Jan-95
Jan-95
Jan-95
Jan-95
Jan-95
Jan-95
Jan-95
Jan-95
Jan-95
Jan-95
Jan-95
Jan-95
Jan-95
Jan-95
Jan-95
Jan-95
Jan-95
Jan-95
. an-95

Jan-95
Jan-95
Jan-95
Jan-95
Jan-95
Jan-95
Jan-95

5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

1
1
0
2
1
0
2
0
0
0
1
0
0
0
0
2
0
0
0
0
0
1
2
0
1
0
0
0
0
2
0
0

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
I
1
1
1

1
1
1
1
1
1

2
2
-2
6
2
-2
6
-2
-2
-2
2
-2
-2
-2
-2
6
-2
-2
-2
-2

2
6
-2
2
-2
-2
-2
-2
6
-2
-2

603
603
603
603
603
603
603
603
603
603
603
603
603
603
603
603
603
603
603
603
603
603
603
603
603
603
603
603
603
603
603
603

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

50
71
58
45
55
72
66
64
57
69
66
47
50
56
56
73
50
65
56
61
44
66
60
62
51
68
64
67
59
76
52
64

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

1
1
1
1
1
1
1

1
1

1
1
1

-27.83784
28.91892
-6.216216
-41.35135
-14.32432
31.62162
15.40541

10
-8.918919
23.51351
15.40541

-35.94595
-27.83784
-11 .62162
-11.62162
34.32432
-27.83784
12.7027

-11.62162
1.891892

-44.05405
15.40541
-0.810811:

4.594595
-25.13514.
20.81081

10
18.10811

-3.513514
42.43243
-22.43243

10
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Appendix B-2: Building I I Scoping Surv%-: WVall Swipe Measurements

a

Alpha Beta

Grid # / Type of Descnptbon Date Background Sarnple Activwty Background Sample Ac'vity
Locaton Sarnple Count Time Count Time dpm Count Time Count Time

18
19
19
19
19
19
20
20
20
20
20
21
21
21
21
21
22
22
22
22
22
23
23
23
23
23
24
24
24
24
24
25

Wall
Wall
Wail
Wanl
Wall
Wail
Wall
Wall
Wall
Wall
Wall
Wall
Wall
Wall
Wall
Wall
Wall
Wall
Wall
Wall
Wall
Wall
Wall
Wall
Wall
Wall
Wail
Wall

Wall
wall
wall

Jan-95
Jan-95
Jan-95
Jan-95
Jan-95
Jan-95
Jan-95
Jan-95
Jan-95
Jan-95
Jan-95
Jan-95
Jan-95
Jan-95
Jan-95
Jan-95
Jan-95
Jan-95
Jan-95
Jan-95
Jan-95
Jan-95
Jan-95
Jan-95
Jan-95
Jan-95
Jan-95
Jan-95
Jan-95
Jan-95
Jan-95
Jan-95

5
5
5
5
5
5
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

0
1
0
0
0
1
0
2
2
0
0
1
0
0
0
0
1
0
0
2
0
1
0
0
1
0
1
0
0
1
0
0

1
1
1
1
I
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

-2
2
-2
-2
-2
2

-0.8
7.2
7.2
-0.8
-0.8
3.2
-0.8
-0.8
-0.8
-0.8
3.2
-0.8
-0.8
7.2
-0.8
3.2
-08
-0.8
3.2
-0.8
3.2

-0.8
-0.8
3.2
-0.8
-0.8

603
603
603
603
603
603
657
657
657
657
657
657
657
657
657
657
657
657
657
657
657
657
657
657
657
657
657
657
657
657
657
657

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
'0

10
10
10
10
10

81
57
56
55
55
51
48
69
64
65
60
66
71
60
67
65
68
62
60
53
66
53
55
70
51
73
55
49
67
58
63
66

.1

1
1
1
1
1
1
1
1

.1

1

1
1

1
1
1
1
1

1
1
1
1

55.94M59
.-8.918919

-11.62162
-14.32432
-14.32432

:-25.13514
-47.83784
8.918919
-4.594595
-1.891892
-15.40541

0.810811
14.32432
-15.40541
3.513514
-1.891892
6.216216

-10
-15.40541
-34.32432
0.810811
-34.32432

-28.91892
11.62162
-39.72973
19.72973

-28.91892
.-45.13514

3.513514
-20.81081
-7.297297
0.810811
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Appendix B-2: Building I I Seeping Survey: Wall Swipe Measurements

Alpha Beta
Grid # Type of Description Date Background Sample Activity Background Sample Act"

Location Sample Count Time Count Time dpm Count Time Count Time

25
25
25
25
26
26
26
26
26
27
27
27
27
27
28
28
28
28
28
29
29
29
29
29
30
30
30
30
30

Wall
Wall
Wall
wall
wall
Wall
Wall
wall
Wall
Wall
Wall
Wan
Wall
Wall
Wall
Wall
Wall
Wall
Wall
Wall
Wall
Wall
Wall
Wall
Wall
Wall
Wall
Wall
Wall

B Jan-95 2 10 0 1 -0.8 657 10 55 1 -28.91892
C Jan-95 2 10 0 1 -08 657 10 55 1 -28.91892
D Jan-95 2 10 0 1 -0.8 657 10 44 1 -58.64865
E Jan-95 2 10 1 1 32 657 10 69 1 8.918919
A Jan-95 2 10 0 1 -08 657 10 56 1 -26.21622
B Jan-95 2 10 0 1 -08 657 10 68 1 6.216216
C Jan-95 2 10 0 1 -0.8 657 10 64 1 -4.594595
D Jan-95 2 10 0 1 -08 657 10 61 1 -12.7027
E Jan-95 2 10 0 1 -08 657 10 57 1 -23.51351
A Jan-95 2 10 0 1 -08 657 10 65 1 -1.891892
B Jan-95 2 10 1 1 32 657 t0 63 1 -7.297297
C Jan-95 2 10 0 1 -0.8 657 10 62 1 -10
D Jan-95 2 10 0 1 -0.8 657 10 50 1 -42.43243
E Jar.-95 2 10 0 1 -0.8 657 10 65 1 -1.891892
A Jan-95 2 10 0 1 -0.8 657 10 66 1 0.810811
B Jan-95 2 10 0 1 -08 657 10 61 1 -12.7027
C Jan-95 2 10 1 1 32 657 10 72 1 17.02703
D Jan-95 2 10 0 1 -08 657 10 67 1 3.513514
E Jan-95 2 10 2 1 7.2 657 10 50 1 -42.43243
A Jan-95 2 10 2 1 7.2 657 10 54 1 .- 31.62162
B Jan-95 2 10 0 1 -0.8 657 10 69 1 8.918919
C Jan-95 2 10 1 1 3.2 657 10 39 1 -72.16216
D Jan-95 2 10 0 1 -0.8 657 10 65 1 -1.891892
E Jan-95 2 10 0 1 -08 657 10 54 1 -31.62162
A Jan-95 2 10 0 1 -0.8 657 10 58 1 -20.81081
B Jan-95 2 10 0 1 -0.8 657 10 45 1 -55.94595
C Jan-95 2 10 0 1 -0.8 657 10 72 1 17.02703
D Jan-95 2 10 0 1 -0.8 657 10 70 1 11.62162
E Jan-95 2 10 1 1 3.2 657 10 44 1 -58.64865
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Appendix C

Building 3 and 4 Upper Wall and Overhead Surveys



Appendix C

Buiiding 3 and 4 Upper Walls and "verhead Surveys

Appendix C-I Building 3 Survey Maps

Appendix C-i-I Grid Map and Survey Locations of Affected and Unaffected Areas
within Building 3

Appendix C-I-2 Individual Detailed Floor Survey Maps for Affected Area.

Appendix C-2 Building 4 Survey Maps

Appendix C-2- I Building 4 Area Classifications

Appendix C-2-2 Building 4 Grid Map and Survey Locations

Arpendix C-2-3 Individual Grid Detailed Floor Survey Maps for Random Grid Cells

Appendix C-3 Building 3 and 4 Scoping Survey Overhead Swipe Measurements

Appendix C-4 Building 3 and 4 Scoping Survey Wall Swipe Measurements



Appendix C- I

Building 3 Survey Maps



Appendix C- I-I

Grid Maps and Survey Locations of Affected and Unaffected
Areas within Building 3



Appendix C-I-1:Grid Maps and Survey Locations of Affected and Unaffected Areas within Building 3
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Appendix C-1-2

Individual Detailed Floor Survey Maps for Affected Area.
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Appendix C-2

Building 4 Survey Maps



Appendix C-2-1

Building 4 Area Classifications
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Appendix C-2-2

Building 4 Grid Map and Survey Locations
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Individual Grid Detailed Floor Survey Maps for Random Grid
Cells
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Appendix C-3: Building 3 and 4 Scoping Survey: Overhcad SAipe Measurements

Alpha Beta

Grid # I Type of Description Date Background Sample Actnivty Background Sample Activity
Location Sample Count Time Count Time dpm Count Time Count Time

Bldg 3

Grid # 1
Grid # 1
Grid # 1
Grid # 1
Grid # 1

Bldg 4

OH-1
OH-2
OH-3
OH-4
OH-5

NA
NA
NA
NA
NA

Oct-94
Oct-94
Oct-94
Oct-94
Oct-94

5
5
5
5
5

10
10
10
10
10

0
0
0
0
1

1
1
1
I
1

12
12
26
26
26
26
27
27
31
31
31
31
35
35
35
35
36
36
36
39
39
39

OH-1
OH-1
OH-1
OH-2
OH-3
OH-4
OH-1
OH-2
OH-1
OH-2
OH-3
OH-4
OH-1
OH-2
OH-3
OH-4
OH-1
OH-2
OH-3
OH-1
OH-2
OH-3

pipe
ledge

eiling rafter
pipe

crane rail
angel iron
window

pipe
window
I-beam

pipe
I-beam

window
light

angel iron
recirc.

window
I-beam

angel iron
I-beam

p;pe
ledge

Nov-94
Nov-94
Nov-94
Nov-94
Nov-94
Nov-94
Nov-94
Nov-94
Nov-94
Nov-94
Nov-94
Nov-94
Nov-94
Nov-94
Nov-94
Nov-94
Nov-94
Nov-94
Nov-94
Nov-94
Nov-94
Nov-94

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

-2
-2
-2
-2
2

64
10.4
-16
-1.6
-16
24
2.4
-16
-1.6
-16
-1.6
24
-1.6
2.4
-1.6
-1.6
24
6.4
2.4
-1.6
-16
2.4

520
52)
520
520
520

10
10
10
10
10

55
53
78
63
67

567
567
567
567
567
567
567
567
567
567
567
567
567
567
567
567
567
567
567
567
567
567

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

52
61
60
63
49
57
79
73
77
62
64
59
62
67
54
60
56
52
63
48
51
59

1

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

1

I
1
1

8.108108
2.702703
70.27027
29.72973,
40.54054

-12.7027
11,62162
8 918919
17.02703
-20.81081
0.810811
60.27027
44.05405
54.86486
14.32432
19.72973
6.216216
14.32432
27.83784
-7.297297
8918919
-1 891892
-12.7027
17.02703

-23.51351

-15.40541.
6.216216
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Appendix C-3: Building 3 and 4 Scoping Survey: Overhead Swipe Measurements

Alpha Beta

Grid # Type of Description Date Background Sample Activity Background Sample Act"ity
Location Sample Count Time Count Time dpm Count Time Count Time

39
42
42
42
42
43
43
43
43
45
45
45
45
46
46
46
46
46
52
52
52
52
55
55
55
55
64
64
64
64
69
69

OH-4 light Nov-94
OH-1 light Nov-94
OH-2 I-beam Nov-94
OH-3 rafters Nov-94
OH-4 eiling brace Nov-94
OH-1 I-beam Nov-94
OH-2 pipe Nov-94
OH-3 pipe Nov-94
OH-4 pipe Nov-94
OH-1 I-beam Nov-94
OH-2 I-beam Nov-94
OH-3 I-beam Nov-94
OH-4 ledge Nov-94
OH-1 heater Nov-94
OH-2 I-beam Nov-94
OH-3 I-beam Nov-94
OH-4 I-beam Nov-94
OH-5 pipe Nov-94
OH-1 I-beam Nov-94
OH-2 ceiling sup Nov-94
OH-3 HVAC duct Nov-94
OH-4 I-beam Nov-94
OH-1 ceiling sup Nov-94
OH-2 pipe Nov-94
OH-3 I-beam Nov-94
OH-4 pipe Nov-94
OH-1 I-beam Nov-94
OH-2 I-beam Nov-94
OH-3 I-beam Nov-94
OH-4 I-beam Nov-94
OH-1 angel iron Nov-94
OH-2 ceiling sup Nov-94

4
4
4
4
4
4
4
4
4
4
4

4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4

10
10
10
10
10
10
10
10
10
10
10

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

2
0
0
0
0
1
2
0
1
0
1
2
0
2
0
1
1
1

2
0
0
2
2
1
0
1
0
0
3
1
4
7

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1.
1
1
1
1
1
1
1
1
1
1
1
1
1
1

64
-1.6
-1.6
-1.6
-1.6
2.4
6.4
-16
2.4
-1.6
2.4
64
-1.6
6.4
-1.6
2.4
2.4
2.4
6.4
-1.6
-1.6
6.4
64
2.4
-1.6
2.4
-1,6
-1.6
10.4
2.4
14.4

567
567
567
567
567
567
567
567
567
567
567
567
567
567
567
567
567
567
567
567
567
567
567
567
567
567
567
567
567
567
567
567

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

10
10
10
10
10

69
50
59
44
59
52
71
57
60
52
52
57
60
55
65
68
57
56
70
50
74
68
51
47
62
61
60
54
59
60
66
67

1 33.24324
1 -18.10811
1 6.216216
1 -34.32432
1 6.216216
1 -12.7027
1 38.64865
1 0-810811
1 8.918919
1 -12.7027
1 -12.7027
1 0.810811
1 8.918919
1 -4 594595
1 22.43243
1 30.54054
1 0.810811
1 -1.891892.
1 35.94595
1 -18.10811
1 46.75676
1 30.54054
1 -15.40541
1 -26.21622
1 14.32432
1 11.62162
1 8.918919.
1 -7.297297'!
1 6.216216
1 8.918919.
1 25.13514
1 27.837841 26.4
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Appendix C-4

Building 3 and 4 Scoping Survey Wall Swipe Measurements



o
Appendix (-4: Building 3 and 4 Scoping Sun'ey: W'all Si~ipc Mcas•urcments

Alpha Beta
Grid # I Type of escnption Date Background Sample Activity Background Sample Activity

Location Sample Count Time Count Time dpm Count Time Count Time
Bldg 3

Grtd # 1 Wail A Oct-94 5 10 0 1 -2 561 10 65 1 24.05405
Grid # 1 Wall B Oct-94 5 10 0 1 -2 561 10 64 1 21.35135
Grid # 1 Wall C Oct-94 5 10 1 1 2 561 10 65 1 2405405
Grid # 1 Wall D Oct-94 5 10 0 1 -2 561 10 47 1 -24.59459
Grid # 1 Wall E Oct-94 5 10 0 1 -2 561 10 65 1 2405405

Bldg 3
Random

1 Wall A 2/3/95 6 10 0 1 -2.4 620 10 57 1 -13.51351
1 Wall B 2/3/95 6 10 1 1 16 620 10 51 1 -2972973
1 Wall C 2/3/95 6 10 0 1 -2.4 620 10 51 1 -29.72973
1 Wall D 2/3/95 6 10 0 1 -24 620 10 71 1 24.32432
1 Wall E 213195 6 10 1 1 1 6 620 10 53 1 -24.32432
2 Wall A 2/3/95 6 .3 0 1 -2.4 620 10 64 1 5.40540.
2 Wall B 2/3/95 6 10 1 1 1.6 620 10 55 1 -16.91892
2 Wall C 2/3/95 6 10 1 1 1.6 620 10 69 1 1%1893
2 Wall D 2/3/95 6 10 0 1 -24 6" 10 49 1 -35.13' 1
2 Wall E 2/3/95 6 10 0 1 -2.4 62,1 10 58 1 -1081081
3 Wall A 2/3/95 6 0 1 -2.4 620 10 42 1 -54.05%,..3
3 Wall B 2/3/95 6 10 0 1 -2.4 620 10 63 1 2.702703
3 Wall C 2/3/95 6 10 2 1 56 6"Zu 10 64 1 5 -#uo405
3 Wall D 213/95 6 10 0 1 -24 620 10 57 1 -13.513r1
3 Wall E 2/3/95 6 10 0 1 -24 620 10 44 1 -48.64865
4 Wall A 2/3/95 6 10 0 1 -2 4 620 10 55 1 -18.91892
4 Wall B 213/95 6 10 1 1 16 620 10 56 1 -16.21622
4 Wall C 2/3/95 6 10 0 1 -2.4 620 10 51 1 -29.72973
4 Wall D 2/3/95 6 10 0 1 -24 620 10 53 1 -24.32432
4 Wall E 2/3/95 6 10 0 1 -24 620 10 66 1 10.810R1
5 Wall A 2/3/95 6 , 1 1 1.6 620 10 57 1 -1351351
5 Wall B 2/3/95 6 10 0 1 -24 620 10 42 1 -54-05405
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Appendix ('4: Building 3 and 4 Scoping Surre%: Wall Swipe Nicasurements

Alpha Beta

Grid # X Type of escriptton Date Background Sample Actvity Background Sample Act"i
Locabon Sample Count Time Count Time dpm Count Time Count Time

5 Wall C 2/3,195 6 10 0 1 -2.4 620 10 61 1 -2.702703
5 Wall D 2/3/95 6 10 1 1.6 620 10 42 1 -54.05405
5 Wall E 2/3/95 6 10 1 1 16 620 10 51 1 -29.72973
6 Wall A 2/3/95 6 10 1 1 16 620 10 65 1 8108108
6 Wall B 2/3/95 6 10 0 1 -24 620 10 57 1 -1351351
6 Wall C 21j/95 6 10 0 1 -2.4 620 10 53 1 -24.32432
6 Wall D 2/3/95 6 10 0 1 -24 620 10 68 1 16.21622
6 Wall E 213195 6 10 0 1 -2 4 620 10 58 1 -10-81081
7 Wall A 2/3195 6 10 0 1 -24 620 10 62 1 0
7 Wall B 2/3/95 6 10 1 1 1.6 620 10 54 1 -21.62162
7 Wall C 2/3/95 6 10 0 1 -2.4 620 10 52 1 -27-02703
7 Wall D 2/3/95 6 10 0 1 -24 620 10 67 1 13.51351
7 Wall E 2/3id5 6 10 0 1 -2.4 620 10 58 1 -10.81081
8 Wall A 2/3/95 6 10 0 1 -24 620 10 58 1 -10.81081
8 Wall B 2/3/95 6 10 0 1 -2.4 620 10 61 1 -2.702703
8 Wall C 2/3/95 6 10 1 1 1,6 620 10 64 1 5,405405
8 Wall D 2/3/95 6 10 1 1 1.6 620 10 51 1 -29.72973
8 Wall E 2/3/95 6 10 0 1 -2.4 620 10 56 1 -16.21622
9 Wall A 2/3/95 6 10 0 1 -2.4 620 10 55 1 -18.91892
9 Wall B 2/3/95 6 10 0 1 -2.4 620 10 61 1 -2,702703
9 Wall C 2/3/95 6 10 2 1 5.6 620 10 55 1 -18.91892
9 Wall D 2/3/95 6 10 0 1 -2.4 620 10 58 1 -10.81081
9 Wall E .2/3/95 6 10 0 1 -2.4 620 10 74 1 32.43243
10 Wall A 2/3/95 6 10 0 1 -2.4 620 10 66 1 10.81081
10 Wall B 2/3/95 6 10 0 1 -2.4 620 10 54 1 -21.62162
10 Wall C 2/3/95 6 10 0 1 -2.4 620 10 52 1 -27.02703
10 Wall D 2/3195 6 10 1 1 1.6 620 10 53 1 -24.32432
10 Wall E 2/3/95 6 10 0 1 -2.4 620 10 56 1 -16.21622
11 Wall A 2/3/95 .6 10 0 1 -24 620 10 73 1 29.729731
11 Wall B 2/3/95 6 10 0 1 -2.4 620 10 50 1 -32.43243
11 Wall C 2/3/95 6 10 0 1 -2.4 620 10 70 1 21.62162
11 Wall D 2/3/95 6 10 0 1 -24 620 10 60 1 -5,405405
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Appendix C-4: Building 3 and 4 Scoping Survey: Wall Swipe Measurements

Alpha Beta

Grid # Type of escription Date Background Sample Activity Background Sam

Location Sample Count Time Count Time dpm Count Time Count

11
12
12
12
12
12
13
13
13
13
13
14
14
14
14
14
15
15
15
15
15
16
16
16
16
16
17
17
17
17
17
18

wall
Wall
Wall
Wall
Wall
Wall
Wall
Wall
Wall
Wall
Wall
Wall
Wall
Wall
Wall
Wall
Wall
Wall
Wall
Wall
Wall
Wall
Wall
Wall
Wall
Wall
Wall
Wall
Wall
Wall
Wall
Wall

2/3/95
2/3195
2/3/95
2/3195
2/3/95
2/3/95
2/3/95
2/3/95
2/3/95
2/3/95
2/3/95
2/3/95
2/3/95
2/3/95
2/3/95
2/3/95
2/3/95
2/3/95
2/3/95
2/3/95
2/3/95
2/3/95
2/3/95
2/3/95
2/3/95
2/3/95
2/3/95
2/3/95
2/3/95
2/3/95
2/3/95
2/3/95

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

0
0
0
0
0
0
0
0
0
0
0
1
1

0
0
1
2
0
0
0
2
0
0
0
0
0
0
0
0
1
0
1

1
I
I
1

1
1
1
1
1
1
I
1
I
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
I
1
1

-2.4
-2 4
-2.4
-2.4
-2 4
-2 4
-2.4
-2.4
-2 4
-2.4
-24
1.6
1.6

-2.4
-2 4
1.6
5.6
-2.4
-2.4
-2.4
5.6
-2.4
-2.4
-2.4
-2.4
-2 4
-2.4
-2.4
-2.4
1.6
-2.4
16

620
620
620
620
620
620
620
620
620
620
620
620
620
620
620
620
620
620
620
620
620
620
620
620
620
620
620
620
620
620
620
620

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

58
52
51
52
57
63
65
56
55
66
52
50
52
54
65
56
57
68
54
71
68
68
72
64
42
53
57
49
68
65
55
38

pie Actvity
Time

1 -10.81081
1 -27.02703
1 -29.72973
1 -27.02703
1 -13.51351
1 2.702703
1 8.108108
1 -16.21622
1 -1891892
1 10.81081
1 -27.02703
1 -32,43243
1 -27.02703:
1 -21.62162
1 8.108108
1 -16.21622.
1 -13.51351
1 16.21622
1 -21,62162
1 24.32432
1 16.21622
1 16.21622
1 27.02703
1 5.405405
1 -54.05405
1 -24.32432
1 -1351351
1 -35.13514
1 16.21622
1 8.108108
1 -18.91892
1 -64.86486.
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Appendix (C4: Building 3 and 4 Scoping Survey: Wall Swipe Measurements

Alpha Beta

Grid # / Type of escription Date Background Sample Achvity Background Satnpe
Loca•ton Sample Count Time Count Time dpm Count Time Count

18
18
18
18
19
19
19
19
19
20
20
20
20
20
21

21
21
21
21
22
22
22
22
22
23
23
23
23
23
24
24
24

Wall
Wall
Wall
wan
Wall
Wall
Wall
Wall
Wall
Wall
Wall
Wall
Wall
Wall
Wall
Wall
Wall
Wall
Wall
Wall
Wall
Wall
Wall
Wall
Wall
Wall
Wall
Wal;
Wall
Wall
Wall
Wall

2/3/95
2/3/95
2/3/95
213195
2/3/95
2/3/95
213/95
2/3195
2/3/95
2/3/95
2/3/95
2/3/95
2/3/95
2/3195
2/3/95
2/3/95
2/3/95
2/3/95
2/3/95
2/3/95
2/3/95
2/3/95
2/3/95
213/95
2/3195
2/3/95
2/3095
2/3/95
2/3195
2/3/95
2/3/95
2/3/95

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
I
I
1
1
1
1
1
1
1
1

56
-2.4
16
-2.4
96
-2.4
-2.4
-2.4
1.6
-2 4
-2.4
-2.4
-2.4
-2.4
-2.4
1.6

-2.4
-2.4
5.6
5 6

1.6
-24
56
1.6
1.6

-2.4
-2 4
-2.4
16

-2.4
16
1.6

620
620
620
620
620
620
620
620
620
620
620
620
620
620
620
620
620
620
620
620
620
620
620
620
620
620
620
620
620
620
620
620

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

65
52
55
67
63
67
57
77
54
48
59
58
55
65
64
72
56
63
55
66
61
58
55
56
54
53
48
56
51
52
53
66

' Acb"

Time
1 8.108108
1 -27.02703
1 -18.91892
1 13.51351
1 2.702703
1 13.51351
1 .- 13.51351
1 40.54054
1 -21.62162
1 -37.83784
1 48.108108
1 -10.81081
1 -18.91892
1 8.108108
1 5.405405
1 27.02703
1 -16.21622
1 •2.702703
1 -18.91892
1 10.81081
1 -2.702703
1 -10.81081
1 -18-91892
1 -16.21622.
1 -21.62162
1 -24 32432
1 -37.83784
1 -16.21622
1 -29.72973
1 -27.02703.
I " -24.32432
1 10.810816 1
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Appendix (74: Building 3 and 4 Scoping Survey: ~V-,21 Swipe NIC23suremsents

Alpha Beta
Gri #/ Type of escnption Date Background Sample Activity Background Sample Act
Location Sample Count Time Count Time dpm Count Time Count Time

24 Wall D 213/95 6 10 1 1 1.6 620 • 0 61 1 -2.70270324 Wall E 2/3195 6 10 0 1 -214 620 10 61 1 -2.702703

25 Wall A 2/3/95 6 10 1 1 1 6 620 10 55 1 -18.91892
25 Wall B 213/95 6 10 0 1 -2.4 620 10 56 1 -16.21622
25 Wait C 2/3/95 6 10 0 1 -2-4 620 10 54 1 -21.62162
25 Wall D 2/3195 6 10 0 1 -2.4 620 10 51 1 -29.72973
25 Wall E 2/3/95 6 10 1 1 1.6 620 10 50 1 -32.43243
26 Wall A 2/3/95 6 10 1 1 1.6 620 10 62 1 0
26 Wall B 2/3/95 6 10 1 1 16 620 10 61 1 -2.702703
26 Wall C 2/3/95 6 10 0 1 -2.4 620 10 61 1 -2.702703
26 Wall D 2/3/95 6 10 1 1 1.6 620 10 55 1 -18.91892
26 Wall E 2/3/95 6 10 0 1 -2.4 620 10 50 1 -32.43243.

27 Wall A 2/3/95 6 10 0 1 -2.4 620 10 58 1 -10.81081
27 Wall B 2/3/95 6 10 1 1 1.6 620 10 56 1 -16.21622
27 Wall C 2/3/95 6 10 0 1 -2.4 620 10 51 1 -29.72973
27 Wall D 2/3/95 6 10 0 1 -2.4 620 10 53 1 -24.32432
27 Wall E 2/3/95 6 10 0 1 -2.4 620 10 54 1 -21.62162'
28 Wall A 2/3/95 6 10 1 1 1.6 620 10 58 1 -10.81081.
28 Wall B 2/3/95 6 10 2 1 5.6 620 10 61 1 '-2.702703
28 Wall C 2/3/95 6 10 1 1 16 620 10 62 1 0
28 Wall D 2/3/95 6 10 3 1 96 620 10 66 1 10.81081
28 Wall E 2/3/95 6 10 1 1 1.6 620 10 56. 1 '-16.21622
29 Wall A 2/3/95 6 10 0 1 -2.4 620 10 56 1 '-16.21622
29 Wall B 213/95 6 10 1 1 1.6 620 10 53 1 -24.32432
29 Wall C 2/3/95 6 10 0 1 -2.4 620 10 58 1 -10.81081
29 Wall D 2/3/95 6 10 1 1 1.6 620 10 59 1 :-8.108108
29 Wall E 2/3/95 6 10 4 1 136 620 10 45 1 45.94595
30 Wall A 2/3/95 6 10 0 1 -24 620 10 62 1 0
30 Wall B 2/3195 6 10 1 1 1.6 620 10 71 1 24.32432
30 Wall C 2/3/95 6 10 0 1 -2.4 620 10 63 1 2.702703
30 Wall D 2/3/95 6 10 0 1 -2.4 620 10 57 1 -13.51351
30 Wall E 2/3/95 6 10 1 1 1.6 620 10 50 1 -32.43243
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Appendix C-4: Building 3 and 4 Scoping Suricy: Wall Swipe Measurements

Alpha Beta
Grid # / Type of escription Date Background Sample Activity Background Sample Act
Location Sample Count Time Count Time dpm Count Time Count Time

Bldg 4
Access. Grids

11
11
11
11

11
26
26
26
26

26
28
28
28
28
28
55
55
55
55
55
81
81
81
81

,. 81

• 0

Wall
Wall
Wall
Wall
Wall
Wall
Wall
Wall
Wall
Wall
Wall
Wall
Wall
Wall
Wall
Wall
Wall
Wall
Wall
Wall
Wall
Wall
Wall
Wall
Wall

A Nov-94 4
B Nov-94 4
C Nov-94 4
D Nov-94 4
E Nov-94 4
A Nov-94 4
B Nov-94 4
C Nov-94 4
D Nov-94 4
E Nov-94 4
A Nov-94 4
B Nov-94 4
C Nov-94 4
D Nov-94 4
E Nov-94 4
A Nov-94 4
B Nov-94 4
C Nov-94 4
D Nov-94 4
E Nov-94 4
A Nov-94 4
B Nov-94 4
C Nov-94 4
D Nov-94 4
E Nov-94 4

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

-1.6
2A4
6.4
-1.6
2.4
-1.6
-16
2.4
2.4
2.4
6.4
2.4
-1.6
2.4
10.4
2.4
2.4
-1.6
2.4
2.4
-1.6
-1.6
2.4
-1.6
-1.6

537
537
537
537
537
537
537
537
537
537
537
537
537
537
537
537
537
537
537
537
537
537
537
537
537

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

63
52
52
51
58
53
54
56
62
64
67
58
53
51
52
60
52
51
56
54
59
51
52
54
51

1 25.13514:
1 -4.594595:
1 -4.594595;
1 -7.297297'
1 11.62162
1 -1.891892.
1 0.810811
1 6.216216
1 22.43243

1 27.83784
1 35.94595
1 11.62162

1 -1.891892
1 .-7.297297
1 -4.594595
1 17.02703
1 -4.594595
1 -7.297297
1 6.216216
1 0.810811
1 14.32432
1 -7.297297
1 -4.594595
1 0.810811
1 -7.297297
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ription Th-234 Pa-234m U-235

1wn 1.33 t 0.10 1.0 - 0.6 0.38 - 0.02

iwn 1.45 ± 0.09 1.0 - 0.6 1.13 ± 0.03

7.4 ± 0.3 9.1 ± 0.9 1.05 ± 0.04

2.0 ± 0.3 4.4 ± 1.0 0.43 - 0.04

4.88 ± 0.12 5.0 ± 0.8 0.39 ± 0.02

101.8 + 0.7 III 2 3.21 ± 0.06

0.4 ±0.3 < 2 < 0.1

5.99 ± 0.11 6.7 ± 0.6 0.58 + 0.03

<0.5 1.2 ± 0.7 0.04 ± 0.02

0.67 ± 0.09 1.3 ± 0.8 0.12 ± 0.02

12, 3.0 ± 0.2 2.5 ± 0.7 0.13 ± 0.03

11.55 ± 0.11 11.3 ± 0.8 0.29 -0.02

wu 2.1 ± 0.3 3.6 j 0.9 0.08 ± 0.03

metals p 2.16 ± 0.08 2.3 - 0.6 0.73 - 0.02

est Lawn 10.7 ± 0.4 12.1 ± 0.8 0.49 + 0.03

awn 1.54 ± 0.11 1.3 ± 0.7 0.10 ± 0.02

4.3 ± 0.3 5.7 0.8 0.25 ± 0.03

1.45 ± 0.14 2.0 ± 1.0 0.48 - 0.03

1.1 ± 0.3 2.3 ± 0.6 0.14 ± 0.03

12 Loading 5.55 ± 0.09 5.2 ± 0.7 0.26 ± 0.02

17.61 - 0.13 18.7 ± 0.8 0.64 ± 0.03

1wn 1.0 ± 0.3 1.4 ± 0.7 0.16 ± 0.03

13.60 ± 0.12 13.7 ± 0.9 0.58 ± 0.03

a 2.54 ± 0.10 2.3 ± 0.6 0.16 ± 0.02

O119-14A-3F-SS-03-O6-00 TI-330 Building 4, Area 14 0.5:

1130-12-6E-SS-OI.06-00 TI-191 Building 10, Area 12 0.9

1211-12-SF-BSS South Composite Building 10, Area 12 0.8

0227-OLDG5-SS-02-O6.00 TI-465 Building 5 1.67

OI0 l.05-5B-SS-03.06-00 TI-293 Building 10. Area 5 2.61

011 1-05-6B-SS-04-06-00 TI-292 Building 10, Area 5 3.9j

0104-12-5D-SS-03-06.00 TI-273 Building 10, Area 12 4.34

O104-12-5E-SS-02.06-X0 TI-272 Building 10, Area 12 17.6

01 10.06-6C-SS-04-06-00 TI-288 Building 10, Area 6 5.88

1026-08-7B-SS-0I -06-00 Building IC. Area 8 0.4 j

Building 12 Building 12 L.awn 1.21

Site Background East of Building 12 0.72

6.76 ± 0.13 4.6 ± 0.7 0.45 ±- 0.03



Fow Floor Monitor- This system is utlized for Ditegrateo surface contamination
measurements of all remaining concrete surfaces and contiguous wanl surfaces to a height
of 1 meter. Both detectors are operated in the beta region (recording both alpha and beta
particle ionization within the detector volume. The surface contamination measurements
may be converted to dT'/100 cm2 and compared directly to the 5000 dpm/100 cm2

(total)/1000 dpm/lO0 cm equipment is detailed in SOP 8.0.

Ludlum Model 2000 Scalerl43-10 Aloha Tray Counter - This system is utilized for counting
of smears for removable contamination, that must be taken when total contamination
levels as measured in the field exceed 1000 dpm/100 cm2. Smears also will be collected
from exposed drain openings or similar subsurface features. The use and application of
this equipment is detailed in SOP 11.0.

Ludluin Mxodel 2221 Scaler-Ratemeterl44-1 Beta Scintglator - This system is utilized to
perform integrated beta count measurements over 1 meter by 1 meter sod blocks that
have been eiosed as a result of the decontaminaton process. Integrated counts are
compared to the mean plus two stnadard devlatiors of the background as measured in a
clean sod area If measurements exceed this crlteria, the exposed sods must be sample to
the same frequency and profile as concret slabs (described in the PP)

Ludlum Model 2221 Scaler-Ratemeter/41-1 1-inch x 1-inch Sodium Iodide Detector - This
detection system is utilized with and eiended cable (up to 8 ft. in length) to survey drain
pipes and traps to identify accumulation of radioactive material in pipe scale or collection
points. The small size of the detector is ideal for this application.

3.0 PROCEDURES

The aforementioned logic flow chart should be consulted for each 10 meter by 10 meter grid block
to determine the following procedures that are applicable.

3.1 Preparation

A. Obtain appropriate radiological monitoring equipment. Ensure current calibration
and function check per SOP 10.0.

B. Ensure proper work area as designated by Site Health Physicist. Refer to site map
for location and SOP 22.0 for sample location identification codes.

C. Ensure work areas are clear of equipment and other debris.

D. Obtain appropriate number of data forms 4.1 - 4.4. Sketch open areas (concrete
sections) that have been removed and other features on the Raw Field Data Form.

3.2 Surface Contaminatbn Measurements on Concrete Slabs and Wall Surfaces

A. Complete introductory sections of Termination Survey Equipment Information
Form, Raw Field Data Form, and Final Soil Sampling Profile. Ensure that
efficiency has been modified by EMF per SOP 10.0. System background may be
recordeJ1 from daily function check forms.

B. Utilize Model 2221/Model 43-68 gas flow detector operating in scaler and
ratemeter mode.

TISOP 16 0 Ocft 12. 196



C. Consult with Site Health Physicist for the proper scalid count time. Program
Model 2221 with this time.

D. Perform background survey measurement on designated I square meter concrete
floor and cinder block wall surfaces. Survy should be performed by passing
detector over surfaces at a constant rate of speed for the entire integrated count
time. The surface to detector spacing should be approximately 1/4" - 1/2I. Record
integrated counts for each surface on Termination Survey Equipment Information
Form.

E. Perlorm surface contamination surveys on designated I square meter grid blocks.
Use the same technique as oescribed in item D above. In addition, where the

ratemeter response exceeds 20% of the area background, record value on relative
location on Raw Field Data Form with a (in) designation. Record integrated count
in appropriate grid block on Raw Field Data Form. Ensure top of form correlates
to Plant North.

3.3 Integrated Beta Count over Exposed Soil Areas

A Utilize Model 2221/Model 44-1 beta scintillator operating in scaler and ratemeter
mode.

8 Consult with Site Health Physicist for the proper scaled count time. Program
Model 2221 with this time.

C. Complete remaining introductory sections of Termination Survey Equipment Form.

3.4 Removable Contr•nination Measurements on Concrete Slabs and Wall Surfaces

A. Utilizing Final Field Data Form, identify grid blocks e*-eeding 1000 dpm/100 cm2

for removable contamination survy.

B. Obtain removable contamination smear from 100 cm2 of each 1 meter square grid
block. Analyze per SOP 11.0 and record on Raw Field Data Form.

4.0 APPENDCES

4.1 Termination Survey Equipment Information Form

4.2 Raw Field Data Form

4.3 Final Field Data Form

4.4 Final $oil Sampling Profile

TISOP 16 Ocober 12. 1905
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APPENDIX 4.1
GRID BLOCK TERMINATION SURVEY

GENERAL INFORMATION

Grid Block 1=1"00 W. Onto of Survey:

rs Flow lo onitoring Syatem

Scaler Model #: Probe Model S: Count Time (main):

Scaler Serial A. Probe Serial U: Efficiency (cpm/dpm):

Concrete Background Counts: MDA (dpm1O00 cm2):

Other Background Counts:

Haud-eld Gas Flow Monitoring System

Scaler Model #i- Probe Model 0: Count Time (main):

Scaler Serial it Probe Serial t Efficiency (cpm/dpm):

Concrete Background Counts: MDA (dpr/100 cm2):
Cinder Block Wall Background Counts:
Other Bmackiround Counts:

Beta ScIntiltor Soil Survey System

Scaler Model 0: Probe Model it Count Time (mnn):

Scaler Serial 0: Probe Serial 0: Efficiency (cpm/dpm):

Soil Background Counts: Background CR + 2 sigma:

Surveyor Comments: II

Surveyor Signature:

General Information:
" Floor monitoring system is to be used on complete floor grid blocks
SHand-held monitoring system is to be used on partial floor grids and on* meter waill grids
" Beta scintillator is used for integrated surveys over exposed soil grid blocks
" Raw Data Form entries are recorded as total integrated counts.
"Final Daft form entrIes for floor and wagl surfaces are recorded In dpm/100 cm2.
" Final Oda Form entries for exposed soil surfaces are recorded in net cpm.
"Final acil sample locations are designated by a 0+0
' Final soil sample locations include systernmatic and biased locations

TERMSUR.XLS Page1I of 4
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APPENDIX 4.3
GRID BLOCK TERMINATION SURVEY

FINAL FELD DATA FORM

EriIIEIIEI 11 O

m" -~ - i - -1 -! . .

-------

- -- -- --

- -- -- --

- i - - -

l , '"-,i ' - -i -

mý

rl i Comnme*: I
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APPENDIX 4.4
GRID BLOCK TERMINATION SURVEY

FINAL FIELD DATA FORM

C-M Block defltfftcat.on . Date of Suovei

!

Soil Samnple Location ID Depth Total Uranium Concentration (pCi/g)

2
3
4
5

6!

[ oIl Co tTmefe:

r1r

TERMSUR.XLS Page 4 of 4



CERTIFICATE OF CALIBRATiON
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WtiS1

PWM for Ludlum 4348 S/N: PR126794 ""
Soue : 2120 DPM SIN: 95U47003654

o Grosa Couts_ ____ Net CouMs
-left middle fight left middle lip

1000 0 0 0 0 1000 0 0 0
1050 0 0 0 0 1050 0 0 0
1100 0 8 9 5 1100 8 9 5
1150 0 110 144 101 1150 305 144 101
1200 1 238 271 208 1200 291 270 207
1250 3 273 310 284 1250 270 307 281
1300 0 275 341 330 1300 275 341 330
1350 0 302 315 295 1350 302 315 295
1400 3 313 336 314 1400 310 333 311
1450 2 340 383 344 1450 338 381 342
1500 6 332 395 338 1500 326 389 332
1550 16 413 486 420 1550 397 470 404
1600 40 581 570 527 1600 541 530 487
1650 84 724 812 721 1650 640 728 637
1700 168 952 1076 916 1700 784 908 750
1750 268 1234 1297 1145 1750 966 1029 877
1800 378 1368 1493 1398 1800 990 1115 1020
1850 361 1793 1948 1888 1850 1432 1587 1527
1000 426 3177 3748 3151 1900 2751 3320 2725

Plateau of 4348 w/2120 DPM Source
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Sheetl Chart 2
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STANDARD OPERATING PROCEDURE 10.0, REVISION I
FUNCTION CHECK OF PORTABLE AND STATIONARY RADIATION DETECTION

INSTRUMENTATION

. TEXAS INSTRUMENTS ATTLEBORO FACIUTY

1.0. PURPOSE

This procedure provides guidance on daily performance function checks of portable and
stationary radiation detection instrumentation to be used in support of remediation and

,, decontamination and decommissioning (D&D) activities at the Texas Instruments (TI)
Attleboro Facility.

2.0. DISCUSSION

All equipment must be subject to a full reference calibration prior to field use and
- subsequent function checks.

To remain in service, radiation detection equipment must demonstrate a daily response
. within +/- 20 percent of a referenced calibration reading. The daily response is typically

determined with a plated radionuclide source of known isotopic content and activity or a
volumetric source of fixed geometry and known concentration of radioactive material. It is
not necessary that the function check sources be certified by the National Institute of

- Standards and Technology (NIST).

The daily response is recorded on a time chart over the duration of the project. This chart
. is used to identify long-term trends in the detector response. The Roy F. Weston, Inc.

(WESTONO), site health physicist (SHP) and site health and safety coordinator (SHSC) shall
- ensure adequate execution of this procedure. However, the response to a non-certified

source must be documented and traceable back to the time of calibration.

2.1. Equipment Subject to This Procedure

Radiological equipment to be used at the TI Facility and subject to this procedure
includes the following combinations:

Ludlum Models 2221, 2300, 2000 ratemeter/scaler or equivalent with Ludlum
Model 43-1 alpha scintillator.

" Ludlum Modal 2000 scaler or equivalent with Ludlum Model 43-10 alpha tray
counter.

- Ludlum Models 3 or 12 retemeter with Ludlum Model 43-5 alpha scintillator.

, Ludlum Models 3 or 12 ratemeter with Ludlum Model 44-9 pancake Geiger-
Mueller IG-M) detector or 44-40 shielded pancake G-M detector.

Ludlum Model 2360 data logger or equivalent scaler/ratemeter and Ludlum Model
" 43-68 gas flow proportional detector.

i Ludlum Model 2350 data logger and Ludlum Model 43-37 gas flow floor monitor.

Ludlum Model 19 uR meter.

Ludlum Model 2221 ratemeter/scaler with Ludlum Model 44-1 beta scintillator

Ludlum Model 2221 or equivalent ratemeter/scaler with Ludlum Model 44.10
sodium Iodide (Nal) (2x2) detector (thalium ITID)

Tea, iweu"mmnt, his. Project Mwangament Plan SUanM"rd OpertMng Proceswe 10.0
Aug•st 19W Poeg I
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Radiological check sources to be used at the TI Facility and subject to this procedure
include the following combinations:

Natural uranium - 47 millimeters (mm) diameter; 1,000 disintegrations per

minute (dpm).

- Cesium-137 - 7.6 microcuries (pCi).

Depleted uranium - 47 mm diameter; 452 dpm.

Technetium - 99 47 mm diameter; approximately 21,000 dpm.

2.2. Related Standard Operating Procedures (SOPs), Requirements, and References

All surveying SOPs, specifically 3.0, 6.0, 7.0, 8.0, 9.0, 10.0, 11.0, 13.0. 16.0,
17.0, 18.0, 19.0, 20.0, and 27.0.

2.3. Special Considerations Based on Uranium Enrichment

Beta detection systems calibrated to natural uranium sources will require an
efficiency modification factor (EMF) based upon the average uranium enrichment
encountered in the field. As the enrichment increases, the associated beta emission
intensity decreases, resulting in a lower overall system efficiency. The EMF will be
applied to termination surveys performed with gas-flow detection systems operating
in the beta plateau region (defined in SOP 16.01. Average uranium enrichments
exceeding 5 percent weight (uranium-2351 will reduce beta intensity so that total
alpha contamination surveys will require implementation.

3.0. PROCEDURE 
L

3.1. Preparation

A. Ensure that all equipment to be used at the TI Attleboro Facility has been
subject to full reference calibration. Copies should be maintained in the
WESTON field trailer files.

B. Remove appropriate radiological check source from locked cabinet.

C. Obtain new or existing Equipment Function Check Records (Appendix 10.A)
and Function Check Graph Logs (Appendix 10.B). Existing forms and logs will
be maintained on a clipboard in the equipment storage area. Use only one
form for each equipment configuration.

D. Consult with the SHP to determine the applicability of the EMF based on the
detection system subject to function check.

3.2. Gas Flow Detector Preparation U
CAUTION: Connecting the P-10 gas supply to the detector without a quick release
connector for an outlet (either vented to air or attached to e flowmeter) will damage
the Mylar window and possibly the detector when the gas supply is turned on. r

r
Teos Witvuments, Inc. Proiect Management Plan Standard Operating Procedure 10.0
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A. Ludlum 43-68 (100 square centimeters lcm2l) gas proportional detector
linearity check and efficiency determination.

1. Ensure that the gas supply is turned off (fully clockwise) and attach the
- supply hose to the lin) flowmeter connector.

2. Attach a quick release connector to the outlet (out) flowmeter connector

-,to allow gas to exhaust.

3. First connect the outlet flowmeter to a detector gas connector, then
connect the inlet flowmeter to the other gas connector.

4. Position the detector vertically with the gas inlet at the bottom to ensure
that the detector purges completely.

5. Turn the P-10 gas regulator control to the full counter-clockwise position

and the flow control valve on the inlet to the closed position (full
- clockwise).

6. Open the P- 10 gas valve, set the regulator for 5 pc unds per square inch
(psi), slowly increase the flow to 100 cubic centimeters per minute

" (cm 3/min) . and purge the 43-68 detector for 30 rminutes.

7. During the purge period, compare the inlet and nutlet flow rates to isolate

-- detectors with possible holes in the Mylar window and gas leaks.

8. After 30 minutes, decrease the gas flow to /0 cma/min (manufacturer-

- allowed variance during operation is 30 to 50 cm2/min).

B. Ludlum Model 43-37 (429 cm2) large-area gas proportional detector linearity

check and efficiency determination.

1. Attach regulator to the P-10 bottle with all valves closed.

2. Attach a quick release connector to the outlet (out) flowmeter connector
to allow gas to exhaust.

, 3. Ensure that the gas supply is turned off (full clockwise) and attach the

supply hose to the (in) flowmeter connector.

4. Turn the P-10 gas regulator control to the open position and the flow

control valve on the inlet to the closed position (full clockwise).

5. Slowly adjust valves to sot the regulator for 0.5 to 1 psi. Slowly increase

the flow to 100 cm3 /min and flush the 43-37F detector for 5 minutes.

6. During the flush periocd, compare the inlet and outlet flow rates to isolate

detectors with possible holes in the Mylar window and gas leaks.

7. After 5 minutes, decrease the gas flow to 25 cm2/min (manufacturer-

, allowed variance during operation is 20 to 30 cm'/min) and purge for

1 hour.

Tsuss inrejmrpM. Inc. Prlac M smesnwt Plan Standwd OperxnV Ptocedur 10.0
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8. Enter the following on Appendix IO.B (Function Check Graph Log) or in
the site field log book:

a. Instrument model and identification number.

b. Detector model and identification number.

c. Source isotope and aerial number.

d. Source original activity and certification date.

3.3. Function Check

A. Complete all introductory information on the Equipment Function Check
Record (Appendix IO.A).

B. For portable radiation detection instrumentation, perform a background
measurement at designated location. For stationary closed counting systems,
ensure that chambers are free of contamination and debris and perform a
count. The count time for scaled counters should be determined by the SHP
and should be based on the type of measurement and desired minimum
detectable activity. Record the information on the Equipment Function Check
Record (Appendix 10.A).

C. If designated by the SHP, record the EMF based on the average uranium
enrichment onsits (typical for gem-flow detectors).

D. Place the radiological check source on designated jig or guide location,
counting tray, or other configuration as designated by the SHP.

E. Place the probe over the source (all function checks will be performed at
contactl or into the detector tray or housing.

F. For scaled alpha counters, perform the count over time as designated by the
SHP. For ratemeter systems, leave the dtector over the source until the
response stabilizes.

G. Record the count rate or scaled counts on the Equipment Function Check
Record (Appendix 10.A).

H. Calculate the detector efficiency, as shown on the form, and record. If
necessary, modify by the EMF.

I. Record the efficiency on the Function Check Graph Log (Appendix 108.) with
the corresponding date.

J. Ensure that measured efficiency is within + I- 20 percent of the reference
calibration efficiency.

K. If the measurement exceeds + /- 20 percent tolerance, repeat procedure. It a
second failure is noted, tag instrument, "OUT OF SERVICE DO NOT USE,"
and contact the SHP or SHSC.

Te" InstrumenS. Inc. Protlm M'negemwit Plan Standard Operatiqn Procedure 10.0
August 196 page 4
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Aw
3.4. Calculation of Minimum Detectable Activity

A. Use applicable formula from Appendix 10.C (MDA Calculation Worksheet) to
calculate the system minimum detectable activity (MDA).

1. Record MDA on Equipment Function Check Record (Appendix 1O.A).

3.5. Documentation

A. The technician performing the function check must initial the proper column of
the form.

B. Copy the completed form and place it in the WESTON field office files. Place
the original with the other originals requiring SliP review and placement into
permanent project files.

Tex"s Ina~unlftem. low.
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APPENDIX 4.1
EQUIPMENT FUNCTION CHECK RECORD

Noe: Use only one form per equmet system.
Nole: Euure lot al equpment has been calbated wom last yew.
Note: MOM may be cakaiated wih formulas on attoawd shee%.
Note: Efficiency Modcalon Factor to be used w•h Gas Flow Detecors

Check Soure: M OWI 2...nvUv Descrkioni: IEfficiency Modification Factor:

Date Cont Time Back. C.R Source Response E Mofied E MDA Ils
(R for rate) (Cpm) (cpm) -qnrdpn) (qwndpm) (unft)

- -

-III- -I-

IForm Revewed By: IDate: I I



FUNCTION CHECK GRAPH LOG
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MDA CALCULATION WORKSHEET

Luadkm Moddl 3 or 12 with MoIW 43.6 Alphe SclntMtor

. Application:
Limitation No.
Limitation No.

1:
2:

Surface contamination surveys; frisking
Frisking speed not to exceed 2 cm/s
Audible increase in count rate is 3 x background

MOA - -Wa

ExA0
100

where: MDA
Re

E
AP

minimum detectable activity in dpm/100 rm2
background count rate in cpm
counting efficiency in cpm/dpm
probe active area 79 cmr

Ludkum Model 30or 2 wfth Afrdi 44-9 GM Detectiar

Application:
Limitation No. 1:
Limitation No. 2:

Surface contamination surveys; frisking
Frisking speed not to exceed 2 cm/s
Audible increase in count rate is 3 x background

AR*M

100

where: MDA
R,
E
AP

ft

ft

ftl

ft

minimum detectable activity in dpm/100 cm2

background count rate in cpm
counting efficiency in cpm/dpm
probe active area 15 cm'

Ludlrm Mda 2000 with AbM 43-10 A4%U Tney CoWit

Application: Counting amears for removable contamination; air samples
Limitation No. 1: Smears collected over 100 crn' area
Limitation No. 2: Smear MOA must be < 1000 dpm/100 cm2

£YnwMD!A 2.14.r

UE

where: MDA , minimum detectable activity in dpm/100 cm2
% - background count rate in cpm
t - count time in minutes
E - counting efficiency In cpm/dorm

Team. invumnwts. Inc. Prolect Mwsmeim Plan
August 199

Appenex b.c
Page I
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Ab~i*DA 271 4S5

where: MDA
Re
t
E
V
2.22E6

N

N

U

U

N

minimum detectable activity in uCi/ml
background count rate in cpm
count time in minutes
counting efficiency in cpm/dpm
air sample volume in ml
total dpm/uCi

Ludumn Mode 2350 wft Mode 43-64 Ga Flow Praordw• Coumtr

Application No. 1: Termination surveys over Iml using integrated count

Limitation No. 1:

Limitation No. 2:

MDA of integrated measurement must be < 5000 dpml100 cm2, optimally
1000 dpm/1rO0 crn
Survey area factor is calculated as total war of survey divided by probe area.

MDA - 4!JAW

m~irMF~ 100

where: MDA -

Re W
t
E ,
EMF -

minimum detectable activity in dpm/1 00 cm 2
background count rate in cpm
count time in minutes
counting efficiency in cpm/dpm
efficiency modification factor based on average uranium enrichment (0.566 at
2w%)

The user should apply the aforementioned equation to solve for t given a target MDA. This time t
is the minimum count time required to achieve the MDA given the detector is held in a static
position (100 cm'). Since there are 100 elements of 100 cm' in a 1-mater-square grid block, it
follows that the minimum count time for an integrated measurement over the entire block is the
product of t and 100. This relationship is expressed as:

ti"' t X f,

where: t, - minimum count time in minutes to achieve target MDA
t a minimum count time of static measurement in minutes (solved form previous equation)
F, - survey area factor is given as 10,000 crri (I m')/probe area of 100 cm 2

Application No. 2:
Limitation No. 1:

Termination surveys in ratemeter mode
Must be used in audible mode.

'Faxes Instrurnents, Inc. Protect Management Plan
August 1996

Appendix 10 C
Pae 2
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100

where: MDA a minimum detectable activity in dpm/100 cm,
ERe - background count rate in cpm
E - counting efficiency in cpm/dpm
EMF - efficiency modification factor based on average uranium enrichment (0.566 at

2w%)
A W probe surface area a 100 cm'

LudAum Medeal 2350 wt*h Model 239- IF fle Me&W/t/43-37 Gas Flow Propornonal

Application No. 1: Termination surveys over 1 ml areas using integrated count.

Limitation No. 1:

Limitation No. 2:

MDA of integrated m'aaurement must be < 5000 dpm/100 cm2, optimally
1000 dpm/100 cm-
Survey area factor is calculated as total area of survey divided by probe area.

MDA - 86WW

CrxEWfX-r!;;t
100

where: MDA
Re

t
E
EMF

Ut

UI

UI

Ul

UI

minimum detectable activity in dpm/100 cma
background count rate in cpm
count time in minutes
counting efficiency in cpm/dpm
efficiency modification factor based on average uranium enrichment (0.566 at
2w%)

The user should apply the aforementioned equation to solve for t given a target MDA. This time t
is the minimum count time required to achieve the MDA given the floor monitor is maintained in a
static position (425 cm2). Since there are approximately 24 elements of 425 cin2 in a 1 -meter-
square grid block, it follows that the minimum count time for an integrated measurement over the
entire block is the product of t and 100. This relationship is expressed as:

t t x FA

where: t.,, a minimum count time in minutes to achieve target MDA,
t = minimum count time of static measurement in mlinuts (solved from previous

F, - survey arse factor is given as 10,000 cm" (1 m2)/probe area of 100 cm'

Application No. 2: Termination survey* In ratemrater model identification of hot spots.

Limitation No. 1: Target maximum count rate must be audibly and/or statistically discernible
from system background.

Tax" Wwwm"sts. Inc. Proecta Menteemenwi Plan
AUVAt ION

Appmntx I O.C
Pope 3
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A primary concern is that a point source will suffer en amount of count rate "dilution* when divided
surface area of the probe (if it greater than 100 cm2). This leads to the qbestion of whet is the
minimum point source activity that can be discerned on the ratemeter element of the detection
system, and is it less then the maximum surface contamination criteria of 15,000 dpm/100 cm2?

This problem is addressed through scaling the target surface contamination criteria (15,000
dpm/lO0 cm') from the large-area detector active surface area to a 100 cm2 basis. Scaling results
in a gross count rate value that, upon application of efficiency and background factors, must be
statistically and audibly discarnible when compared to the background count rate over the entire
detector. This relationship is demonstrated as:

< 15,000 dpm/100 cm2

ExEMFir!WŽ
A

where: X - the minimum count rate in cpm that must be observed on the ratemeter to ensure
compliance with the maximum surface contamination criteria of
15,000 dpm/l00 cm2

BR - the background count rate over the entire detector volume - 250 cpm
E - detector efficiency in cpm/dpm - 0.2 cpm/dpm as modified for 2% enrichment

(see response to comment 2.3.3)
A - active probe area in cm2 - 425 cm2

Input of the aforementioned parameters yields a minimum count rate (X) of 706 cpm. It is obvious
from the aforementioned inequality that as, the surface area of a detector increases, the dilution is
increased. At such point where the minimum count rate is indistinguishable from detector
background (over the entire volume), the detection system is inadequate to demonstrate
compliance with the maximum surface contamination release criteria. Typical detector
backgrounds for the entire volume ranges from 250-300 cpm and, subsequently, the target readout
with the 43.37 system is audibly discernible.

Ludium Model 2221, 2300, 2000, or Eqidvawet wiO Model 43.1 Alpha SckitWeto ]-
Application: Gross alpha counting of soil and concrete samples.
Limitation No. 1: A minimum detectable count rate should be calculated for each system used.

The count rate is then correlated to an associated sample concentration.
Correlations should be derived for each counting system.

M,.4

where: MDC - minimum detectable count rate in cpm
Re a background count rate in cpm
t = count time in minutes

Note: The MDC should be correlated to a total uranium sample concentration, limited to less than
30 pCi/g.

TeOIL Instruments, Inc. Proect Management PI•a Appendix 10.C

August 1996 pop
%V'WFWP% hV51%M W ?"1A.IOP Si O R AL R E C O R D C O PY i u 7 RI _ , , w , 1 8 9 4 5



Materials and Controls Group

34 Forest Street 0 053
XAS P.O. Box2964  L

INSTRUMENTS Atleboro. MA 02703-0964

October 29,1996 5081 2363800

SNM No. 23
Docket No. 70-33
Control No. 118945
10 CFR 70.38 (j)

Mr. Mark Roberts
US Nuclear Regulatory Commission
Region 1, Nuclear Material Section B
475 Allendale Road
King of Prussia, PA 19406-1415

RE: Request for Termination of License

Dear Mr. Roberts,

Texas Instruments Incorporated, Materials & Controls Group (hereafter referred to as TI)
has completed decontamination and decommissioning of its facility in Attleboro,
Massachusetts and requests termination of its license number SNM-23. Decontamination
was completed in October 1996 in accordance with the "Supplement to the 1992
Remediation Plan (December 1994)" that was approved by the US Nuclear Regulatory
Commission, Region I - NMSS (hereafter referred to as NRC) on July 12, 1996. NRC
licensed material from the Attleboro facility was dispositioned by transfer to other licensed
facilities. A completed NRC Form 314 will be forwarded under separate cover.

A radiation survey was conducted of each part of the facility where NRC licensed
activities were carried out, and the survey results have been documented in a series of
reports. All but two of these reports have been previously submitted to the NRC.
Enclosed is one of the two remaining reports, the final report for the Building Interior
Decommissioning Project entitled "Remediation of Building Interiors - Buildings 4, 5 and
10." We are submitting under a separate cover the other remaining report, the final report
for the Metals Recovery Area Decommissioning Project entitled "Remediation of the
Metals Recovery Area."

)il'q5s

OCT 3 11W6
OFFICIAL RECORD COPY ML 10
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The survey reports provide the levels of residual gamma radiation and radioactivity, and
specify the survey instruments used. Each survey instrument relied upon in the final
survey was properly calibrated and tested. Taken together, the survey reports
demonstrate that TI has completed all decommissioning activities identified in its approved
decommissioning plan and that the site has achieved the NRC guideline criteria for
unrestricted release. Therefore, TI is respectfully requesting that the NRC terminate Ti's
special nuclear materials license number SNM-23 thus releasin the entire facility and site
for unrestricted use, and that the NRC remove T[ fOom the Site Decommissioning
Management plan.

TI looks forward to timely execution of its license termination. If there is anything further
TI can do to expedite such an outcome, please do not hesitate to contact me. I can be
reached at (508) 236-1809.

Sincerely yours,

Malerials & Controls Group

Michael J. Elliott
Environmental Manager

cc: Mr. Richard L. Joosten, Esq. - TI Corporate Legal
Mr. Francis J. Veale Jr., Esq. - TI Attleboro

Attachments
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October 30,1996

SNM No. 23
Docket No. 70-33
Control No. 118945
10 CFR 70.38 (j)

Mr. Mark Roberts
US Nuclear Regulatory Commission
Region 1, Nuclear Material Section B
475 Allendale Road
King of Prussia, PA 19406-1415

RE: Transmittal of Metals Recovery Area Final Report

Dear Mr. Roberts,

In a cover letter from Texas Instruments Incorporatcd, Materials & Controls Group (TI)
to the U S. Nuclear Regulatory Commission (NRC) dated October 29, 1996 that
requested terinination of its special nuclear materials ficense number SNM-23, TI
indicated that all but two of a series of final survey reports had been previously submitted
to the NRC. One of the remaining reports, the Building Interiors Final Report,
accompanied the ficense termination request letter of October 29. This transmittal
provides the one other remaining report pertaining to the Metals Recovery Area
Remediation that was conducted in 1994.

Please recall that the Metals Recovery Final report is not limited strictly to final survey
data. It also includes a fair amount of "Supplemental Radiological Survey Data" that was
used to characterize the bou:nds of the excavation. The inclusion of such additional data
accounts for the voluminou., nature of the report as compared to the final reports for work
conducted in 1995 and 1996.

Having thus submitted this Metals Recovery Area final report, TI has fulfilled all its
obligations as defined in the "Supplement to the 1992 Remediation Plan (December
1994)" that was approved by NRC on July 12, 1996. Accordingly, NRC should be able to
proceed with license termination activities as TI requested in its letter of October 29.

OFFICIAL RECORD COPY ML 10 18845
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If there would be any benefit gained from a formal presentation to NRC Region I staff
describing the survey results of the two most recently submitted reports or their
predecessors, I would be more than willing to make a visit to your offices. Please do not
hesitate to contact me if I can be of further assistance on this matter. I can be reached at
(508) 236-1809.

Sincerely yours,

Materials & Controls Group

Michael J. Elliott
Environmental Manager

cc: Mr. Richard L. Joosten, Esq. - TI Corporate Legal
Mr. Francis J. Veale Jr., Esq. - TI Attleboro

Attachments:



Appendix F

BoreHole Logs

118045

OCT 31 10OFFtCIAL RECORD COPY im10, t



t.

Appendix F

BoreHole Logs

I 18945
Will

OFFICIAL RECORD Of IML 10



GUILD DRILLING CO., INC.
100 WATER STREET, EAST PROVIDENCE, R.i. 02914

(401) 434-0750

Su4bjec Boring Data - Low Level Radiation Investigation - Bldg. #5

Location: Attleboro, Mass. (Haggerty Drive)

Ow Job'Nw, 94-261 Your Project or Contract No.

Date: March 28, 1994 Via: fcm

To: Texas Instruments
34 Forest Street
Attleboro, Mass. 03703

Attention of: Mr. Michael Elliot

Copiet Ior
Sets DESCRIPTION

Boring Reports: 5 through 26.

SAMPLES: Taken at Site.

Roemrks: Project complete.

L. L, MO)RRIS

EEt 3 1 9



UVwo~ 1`11111111110 %W %~Joj U E1 1mov
100 WATER STREET EAST PROVIDENCE, R I

TO TO a TnArne~tt .. .ADORESS Attleboro,. Mass.

PROJECT NAME LoW Level Uad itioA Inves ATION Attleboro. Mass,
REPORT SENT TO . ahova / Blds. t5 PROJ. NO
SAMPLES SENT"TO - Tan a- qt- . OURtJOBN. P- 94-261

DATE
HOLE NO. 5

UNE G STA.

OFFSET

SURF. £LEV.
I 

-

'I

GrWUtJD WATER OBSERVAT'jofS

after . . OurS

Offer .... -- rovrs

Typ~e

Szei. D
bHcm'mer *1
HOrnmer Foil

CASING SAMPLER

s/s
3"

______ 300f

CORE BAR

BIT

Dote Time

START 32L94 Go-.
COMPLETE 3126/94~ in
TOTAL MRS.
BORING FOREMAN 1, Fisher
INSPECTOR
SOILS GR.

At

I i

SOIL IDENTIFICATION
Remarks include coIor,grodoaton, Type of
soil eftc. Rock -color,tfype, condition, hard-
mess, rillting time, seams and etc

T SAMPLE

Brown fine SAND, some silt,
cobbles

Refusal - Bottom
of Boring 47"

No Pen

2 12'Y2 2

47

- . ----

Rec
a--

_______ I-.-- - I - I - I ~ I

(C' UY S, JR ' - A,

T P- TeI.? Po A ~ ' .. "*''r

501"o

CA'iiNG THEN

i4Db *1 130 toll an?2 0 0 Siev-ier ' VH
cat~esioness 0ens.ry I C I-es:.e Conisistency Ehv'-

0. oose 0-4 Sof 1 30 + Hord R%-o~ C-orrig-
it -50 %led Dense I 4-8 M/teSorr.;es .. ii



W
TO TAX,&& Ills

PROOCT NAME III
REPORT SENT TO
SAMPLES SENT TO

GUILD DRILLING C089 INC,
~OWATER STREET EAST PROVIDENCE, R I

trAUmtf 6010DESS Attle Oro, H811B. -
w LevelI Radiation Investk.1AW ON Attleboro, MaS!a ..

AbOVAR I tlg PROJ. NO
T&"rn At S~ite I OUR J013NO. 94-261

DATE q.

H=L No. ~
ULE b STA,.
OFFSET

SURF. ELEV.
_ __ I

i_______________________ CASINGN il IE

A) -

G66OUN1 WATER OBSERVATIONS

oftter - - Hours
Type

Sze I D
Hcmmer WI

Hammer Fail

CASING SAMPLER

S/s

3_"

CORE BAR
START 3126/94 0.

1COMPLETE 3/26/94 -

TOTAL HRS.
BORING FQ'EhANer
INSPECTOA
SOILS ENGR.

Al offee ..... Hours

LOCATION OF BORING
_ Casing Sample T",e Blows per 6" Moisture SirJt SOIL IDENTIFICATION SAMPLE

6_ Blow$ Depts of on Sampler Density raa Remarks include colorgrodoaton, Type of
per From TOFrom o or f honge sodlelc Rocik-colortype, condiion, hord-

too' - 0-6 1-6 -12 8 t 2"Consis! [lev ness, Drtlling time, seams and etc No Pen Ret

D 2 6 22
24

2_o_=3 __ D 23 47

- 3 -4T D 42 36

* 40-5 D 17 38

S.. .- -.......... -... -... -

- -

__ __ 4 _

- - -i

Brown fine SAND, some silt,
cobbles

" big cobbles

Broken Boulders, some fine
to medium sand, cobbles

Broken Boulders, trace fine
to medium sand

21

3

24'

121
12'

r, I

Bottom of Boring 5'

* denotes 1-3/8" Spoon

•J I 1. ______ 1 ____ I I b I h

0 1> ye 1 C'ei
U. L .ls~ ri . r

P,i VOrtOnS Us~ed

I *c 101010(-/

CASING TH EN.

1401b Wt 30' fail on 2 0 1) Sowmpler SUIVIARY
Col.es onless Denstly Cches~ve Consistency Cut th Br

.ý) !; Loose J 0-4 Soft 304 -1,Hrd Rock Coring
10 30 kled Dense 1 4-8 M/Stiff I Samples _-4ý
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100 WATER STREET EAST PROVIDENCE, R I.

TO 1.8s Irttru ants jADDRESS AtL:leboro. Masa,.

* PROCT NAME Low Level RadiAtion In2YAe 4OCATION Attleboro. Ma•s.
REPORT SENT TO - hoab / Bldg. 5 PROJ.NO.
SAMPLES SENTTO TAl*pn At jt• OURJOeNO. 94-261

DATE
HOLE NO. 7

UNE I STA....

OFFSET _______

SURF. ELEV._,

GROUNO WATER OBSERVATIONS

oafter - Hours

I

Type

Size 1 0

Hbcrnrer Wl

Hammer Foil

CASING SAMPLER

S/S
311

CORE BAR.

BIT

-Dote -- Tim.

START 3/26/94
COMPLETE /2-6/9-4 in
TOTAL HRS.
BORING FOREMAN M, Fi.sher
INSPECTOR
SOILS ENGR.

At offer .. Hours

SOIL IDENTIFICATION SAMPLE
Remarks include color, gradotion, Type of
soil etc. Rock-color, type, condtion, hard -
ness, Drlling time, seams and etc No Pen Rec

,rown fine SAND, Cobbles
mall Boulder at 18" - Pushe
-r l I

1 24' 12"

Bottom of Boring 2'
"mom.

I
- * - * I - I - I -GP'0uN( SURFACE To

;or'le Type
D_ 6;~ Y' :or ed A
UiP: UndtSlurbed p,,o

TP Test P11 A u V Vine Telt

ijS EO

SoMe 20fo35%1'ý

CASING THEN

1401bW!t 30"folon 2 00 Sampler S UV PARY
C(,fesronless Density Ccheise Consistency Eao,,h k-;r"] •.'

0 !0 Loose 0'4 Soft 30 + Hard Rc'.:k Co,,nq
10-o30 Med Dense 4.8 M/St.ff Sa'pes ....
30 -0 Dense 8.15 Svif. - .-



TO. TZaAUS nat
SPROJECT NAME .Ln

WEOTSENT TO
"i CeAh Yfrir

i%0%0ll~i~l I~ U 1iim VA Im * Ml0glj II11 %
100 WATER STREET EAST PROVIDENCE, R I.

:run~nts ]ADDRESS Attleboro. Mass.
u T.•iiumt Rdasitlon Tnivniq - ,A. Atelphnhr. Maun.

DATE
HOLE NO. 8
UNE & STA. ,,

OFFSET
SURF. ELEV._____

above
T'rA It A AI-

iu . UF T z.~m
Blida 0 PROJ. NO.

R4 1- P I ,PaU 10 l~nIjf

lk a

94-261
;lJIrI.r.J ;p e1u . .. . . . |jv ~rlbu•lu~ulI - ... . ..

GROUND WATER OBSERVATIONS cot* 'Time'CASING SAMPLER CORE W_ START 1/26Z94
_ __ of let ___ o Type s/s _ _ COMPLETE 3/26/94 0 n:

Size I D ___ TOTAL MRS.

A BORING FOREMAN H, FEiSerAf . O Hemer Wt 300 BIT INSPECTOR
Hammer Fail 30 SOILS ENGR.

LOCATION OF BORING

Cosing Somple type Blows per 6" Moisfure Strata SOIL IDENTIFICATION
Blows Depths of on Sompier Densily Remarks include color, grOdOtion, Type of

Q.eFrom Tn Chonge soil etc. Rock.color, typecondition, hord-per From- To Sompei -T2 - or . ..
foGot =-6.......... . -12 [=8 n Ele ness, Drilling lime, seams ondelc No Pen Rec

0'-21 6 12 37
•_, 49

-2"3' P 87 -53-

31.D o 57 33 1

-.- - -....- - -. . -.. .. .... .

- _ _ _ .~JI

Brown fine SAND, Cobbles
some silt

Broken Boulders, little
fine to medium sand &
gravel4'

4' Bottom of Boring 41

1

2

3

24'

1T2

121

S....... .

A
I

UiP . Unj'%lU'Ce'1 f

TP- Tc,~t fY 11 AjWg V V :rl lesl

S a J, I S ......... Ain I h~ I I

"ace 1 1 I(C)L.

1s1te i 0 Y0 201

C A '1N G TK.N

140dt, *I a 30 fall on 2 0)0 So~rr-pier YR
C.ties-onless Density Cohesive Consistency.'h ~ 4_'

0 10 oose 0-4 Soll 30 HaN'd Rc.ý.- .or ng
0o 30 Mled Dense 4-13 M/Siift Samples- -3



100 WATER STREET EAST PROVIDENCE. 'R I.

TO Tgxas Instruments jADORESS Attleboro, Mass.
S O TdPROXCT NAME LOW Level Radiation Invesj CATION Attleboro" Mass,

REPORT SENT TO aboun I Bldi. #3 PROJ.NO.
i SAMPLES SENTTO Ta&In at- .t . JOURJOBNO. 94-261

DATE
HOLE NO. 8A

LINE & STA..
OFFSET

SURF. ELEV.
- I

I
GROUNJD WATER OBSERVATIONS

At _ oftter - ours

of ter-.---Hours

Type

Size I D

Hcmmer Wt

tiommer Fail

CASING SAMPLER

s/s
30"

______ 309,

CORE BAR

BIT

ODae Time

START 3/26/94 ___

COMPLETE 3726-94
TOTAL HRS.
OORING FOREMAN -. Fisher
INSPETOR
SOILS ENGR.

LOCATION OF BORING

Calling Sample Type BoIws per 6" Moisture Slrolo SOIL IDENTIFICATION SAMPLEBlows Dep'hs of on Sampler Remarks include color, gradotion, Type ofper I o From p . Density Change soil etc Rock -color, type,condition,hord-
fper From- To ompe 0From Te orfoot o-To "ono 0-6I Ir•.; *2-18 Consist F'lev ness, Drillingtime, seams andel NticnR

D 2 11 111
22

Brown fine SAND & Silt,
Cobbles

Broken Cobbles & Boulders,
some fine sand

1 1811

8"T

*__~~ai i~ i

- -

-

-. .. . . -

-... .- . ... -. ... .. . .. .

2-
31

Bottom of Boring 3'

iii

E..........

IlL).]
q•

I

.cType

t)~ i~

T ~'!e~,Pi A~ 1**~':i
1
~ es1

05Ued

' A'iNG THEN. ......N ...

4 0 r, WI1 30) !Qj1 On 2 D~ D 'Sarpler 'ýUVYARv
Cohe-o'nIe5s DegfsiY Cohes:ve Consistency F~, , w-, - 3

C oos e 0-4 Soft1 30 + Hord Rz-C Cor in.g
jC' '( k0%ld Dense '4*8 M/Stift Soamples _

3CJ Dense 8.15 ilc -~



-00 WATER STREET EAST PROVIDENCE, R I

TO Tean Innmpntc- /ADDRESS Attleboro, Hass.
PROJECT NAME Low Level Radiation Inves4tOCATION Attleboro. MaSS.,
REPORT SENT TO above I Bldg v5 PROJ NO.
SAMPLES SENT TO TAken atI SltI I OUR JOB NO. 94-261 ,.,

DATE
HOLE NO. 9
LINE & STA.
OFFSET

SURF. ELEV.
III I I

t
GROUND WATER OBSERVATIONS

All.

At

ofle •- Hou"s

ofrer -- Hours

Type

Size I D.

Hcmmer Wt

Hommer Fail

CASING SAMPLER

s/s
311

300#
____ _ 30',

CORE BAR.

BIT

Dote Time

START 3/26/94 _._ _

COMPLETE 3/26/9 . -

TOTAL HRS.
BORING FOREMAN M. Fisher
INSPECTOR
SOILS ENGR.

LOCATION OF BORING

SCasing Sample Type Blows p? 6" Moisture Strata SOIL IDENTIFICATION SAMPLEBlows Depths of on Sampler eRemarks include color, gradation, Type ofa er erom Density Change soil etc. Rock-Color, typecondition, hard-per From_ - To ome O. r 6-1 -8 ConsL Elev. ness,Drilling Iime, seams and etc No Pen RecBorw fine 10 mdu EAev.
D 3 5 19

i~ .n u

- - - -

- - - - i

Brown fine to medium SAND,
some coarse gravel, cobbles

Brown fine SAND, Cobbles

1

i~i

24' '24'

'At
4 - .4

Bottom of Boring 3'

..............~1

X A
CUP0"UNo) C~ji.ýAC To)___

5o0Lre riv*e
* L' y~ fc.1 A
1, :7t~~~ i fdciri

Tf-. P0-' A A~~', . Vinre Test

t'ace ociC!L

!01e L) 11 2o'

-cA•iNG THIN

140itW~ a 30 tefo012 00 Sc-pler I i '.,AR
.,ees5onless Dens-ly Cohes~re Cor'sistencyI E th 11:i'.-•

0 10 Loose 0"4 Soft 30C f ard Rn,:i Coring..
K0-'30 Med Dense 4-8 M/Siff Sor--- es_._ 2
30. O :O Dense 8-15 Stilt ..-.. . ..



100 WATER STREET EAST

TO Texaf IstLruments |ADORE

PROJECT NAME Low Level RAdiation Investik(YAT

REPORT SENT TO aboh &. I Bldg. #5
SAMPLES SENT TO TAkan at S4tr

- - • IP .. ..

PROVIDENCE, R I.

:SS Attleboro, Mass.
'ION Attleboro. Mass-

PROJ. NO.-
I OurJOe NO. 94-261

DATE
HOLE NO. 10
UNE & STA.
OFFSET __

SURF. ELEV.

GROUND WATER OBSERVATIONS CASING SAMPLER CORE BAR. DOts Time I.

A i offef..... Hours Type S/S T COMPL3/TE 3/26/94

Size I 0 3" TOTAL HRS.
BOIING FOREMAN M. Fisher

At of er... - OurS Hcmmner Wt B BIT INSPCr0O
Haomer Fou 30"_ SOIL$ ENGR.

SOIL IDENTIFICATION SAMPLE
Remorks include color grodotlion, Type of

so5 elc Rock -color, lype, condition, hOrd -
ness, Drilling time, seoms and elc No Pen Re

Brown fine to coarse SAND, D
small boulders, cobbles

Bottom of Boring 4'

-jI ___ I I I
~1 GI,,CIUNIO to'Ai-

01 Dry C~.t.

T 0: Ter-I P'l A A1 vi -vmie Test

m • - - I I

2
u'' 2O)IO 350/c

CA~iNC, Ti4 HL N ..-..

140!b *1 a _50 to" or'? 0D So-o'er
I'or~es,or'Iess Density Lohesie Covsisiercy FýCc'? iV- '41

0 ." l~oose 0-4 Soft1 3() 1- tord R--1 :fn
10-30 Med Den-5e 4.8 M/Stiff So-;.Its 3
1,0- 50 Dentse 8-15 Still ~ , *,



TO
PRO
REP
SAM

' 100 WATER STREET EAST PROVIDENCE, R I.

Taxas Instruments .ADDRESS Attleboro, Mass,
JECTNAME LoW Level Radiation Invest t.CATION Attleboro. Mass,
DIRT SENT TO above / Bldg. f5 I PROJ. NO.
PLES SENTTO T.Akan at- Sit-&% OUR JONO. 94-261

UAIL
HOLE NO. 1

UNE & STA.
OFFSET ,

SURF. ELEV.
mu -

At

GROUNO WATER OBSERVATIONS

ofler ... Hours Type

Size I D

Hemmer Wt

Hommer FOIl

CASING SAMPLER

s/s
3"

_.300#

CORE BAR

BIT

Doate Time

START 3/26/94 _.

COMPLETE 3/26/94 1
TOTAL HRS.
BORING FOREMAN M. Flsher
INSPECTOR
SOILS ENGR.

of ter_ - -- HOurs

* 6

I ACrATI(IhJ CiF: RClPlhil,

Casing Sample Type Blows per 6" Moisture Strata SOIL IDENTIFICATION SAMPLE
i- Blow$ Depirs of on Scmpier D SrRemarks include color, gradation, Type of

per Frome- To Sample Fro m p Te enr Change soil etc Rock.color, type,condition, hord-

foot .. 0-6 .. 6-12.2-LB Cons.ist E.ev ness,Drilling lime, seams and etc No Pen Rec
- --.-..... __ _ . .... .--- _ _ _ r

D 4 11 23
27

_2_-3_ D 51 56

- - a-

-..- -. a

Brown fine to medium SAND,
cobbles & small boulders

Cobbles, some fine to med.
sand, small boulders

1 24' 24"

3'
3' Bottom of Boring 3'

I

...... ... ..

TP' Te-A Po A ,aqei l.*,' est
k U I .L'.il~uitJ fh~nn.Ill

- a I h I - & &

,P cpor*tCns 1.1%.ij

tri,, e o n10IIL

. ASING rTH EN ... ...........
140b Wit 3 Cfoil on 2' 0 Sampler I S MJ.4 MARY

C.hec,.,'niess Dens.'y Cohesive Consistercy Eo, h'R'd -- 3 1
0 0 _LOOSe 0-4 Soft 30 4- Hord Rork Coring .
10-30 Med Dense 4-8 M/Shiff Samples
30. f.O Dense 8-15 StifO 11
c'n L %1. 

1
iAnc. I I1 -An U-Cle~dd IHOLE NO 1



i iii - 1i- i J a w ý W

100 WATER STREET EAST PROVIDENCE, R I

To T$0x8afstotMntf __ |ADDRESS Attleboro o Mass.,

PROAECTNAME LOW Level RadiatLon Inves 4IgATON Attleboro. Mass.
REPORT SENT TO _ abovL- I BldR. V3 JPROJ. NO.
SAMPLES SENT TO TlrAkn at Rite I OUR JOB NO. 94-261

DATE
HOLE NO. 12

UNIE S STA.

OFFSET

SURF ELEV.
I

GROUND WATER OBSERVATIONS

oiler_ Hours

offer.... Hours

Type

S-ze ' 0
Ha-'mmer *1!
Hammer Foil

CASING SAMPLER

s/s
31'

_____ 300,

CORE BAR.

BIT

Date Time
0.1

START 3/2619
COMPLETE 3126/9
TOTAL MRS.
BORING FOREMAN M. Fisher
INSPECTOR
SOILS ENGR.

At

SOIL IDENTIFICATION
Remarks include Color, 9radotlon, Type of
soil etc. Rock -color, type, condition, hard-
ness, Dnriing time, seams and etc

SAMPLE

Brown fine SAND & Silt,
some coarse to fine gravel,
cobbles

Bottom of Boring 3'

No Pen

1 24"
We

1-~.

GROUND ýU!494E To _

S.ir-pie lvpe

ri'" Tt~t P0' A / Vorr. Test

__________ I I -

ticce ()o Elo y0"

SJ'~ne ?.010o35'1c

CASING TI'FN

140ibW1 30 fall on2 0 U Sompler J .!MMARiv 1
Cuheso:iless Dens,,y Cohesive Consistency E,',h :B:V ..

0 0 Loos0e 04 Soft 30 + Hard Rock Cortng
'0 30 Med Dense 4-8 M/Stiff Somples ._>2171
30-50 Dense 8-15 Stiff I .. .



mo mw 111 v-uvj a ... m *
100 WATER STREET EAST PROVIDENCE, R I.

To _ Txgas Instruments - IAORESS Attleboro, Ma1ss,
PROJECT NAME Low Level Radiation Inve qlATION Attleboro, Mass,
REPORT SENT TO . ouls j B1dg. PROJ. NO.
SAMPLES SENTTO TAkpn At, Sita IOURJOBNO, 94-261

DATE -

HOLE NO., 13
UNE & STA.

OFFSET

SURF. ELEV.

GROUND WATER OBSERVATIONS CASINK SAMPLER CORE BAR. 00111 Time.

At of lef.__ Hours Type S/S _ COMPLETE 3/26/94

Size i D _11111 TOTAL MRS.
At oeoBO3RING FOREMAN H. Fisher

A_______ ofe HOURS Hcmmer W BIT INSPECTOR

Hammer Foil _01Q SOILS ENGR._

SOIL IDENTIFICATION SAMPLE
Remarks include color, grodotion, Type of
soil etc. Rock-color, type, Condition, hard -
ness, Drilling time, scorns and etc No Pen Rec

Brown fine to medium SAND, 1 24' 4'
some silt, cobbles, roots

2 12' 12'
Bottom of Boring 3'

li

. I h I h I &
UI'ýOUN() Sfjksý'.~E 1 _

I 'Tev.r Pit A V.V4nne Test

Ot-loorf:OnS Used

0 1 ") 10 `/0

ý0 ?OL'o", 
-'?0t035'/C

. . "CASING TsNEN
14Oibf.0 30. follont20D Somple(

Cohes•o'ess Density Cohes,.e Consistency
0 0 Loose 0-4 cfc1 30 + Hard

i1-30 Med Dense 4-8 M/Shft
30 Dense L9 -15 ,tiff I-

E or ph

R~'k - or~ng -



100 WATER STREET EAST PROVIDENCE,-R. I.

TO TMaas Ingtruments _ ADDRESS Attleboro, Mass.

PROJECT NAME Low Level Radiation Inves tOC AION Attleboro, Ma46.
REPORT SENT TO . aboe I Bldg. #5 PROJ.NO.
SAMPLES SENTTO Takpn At qf~t_ IOURJOBNO. 94-261

DATE
HOLE NO. 14

UNE & STA.,,

OFFSET

SURF. ELEV.

11 ý -- - ___-1 Do?@ im
GROUND WATER OBSERVATIONS CASING SAMPLER CORE BAR. I.R 3 ONSTART ahL.I

At - ____- ater HOurS vpe S/S COMPLETE .3/26/4.2A
SuzeiD 1 ___ TOTAL HRS.

AORING FOREMAN -M Fisher
At - ofter-. HOur$ Hermrn~er Wt 300# BIT INSPECTOR

Hammer Foil I01/ SOILS ENGR.

SOIL IDENTIFICATION SAMPLE
Remarks include colorggrodotIon, Type of
soil etc RoCk- Color, type, condi ion, hard -
ness, Driflang time, seams and etc No Pen Rec

Brown fine SAND & Silt, 1 4" 16
Cobbles & Boulders

Bottom of Boring 3'

Refusal on 3" Spoon at 2'

1-3/8" spoon driven
between boulders

II
d I i - A - I -

Gk~u)Nf) *;jRr.A( . TO

C': Ory V *C"e

TI': lreý Pit T .iV '' est
uT r lIdistj' r e I h.:, ý(n$t

LJi l~t
I' Pt-0o' U Lse~d
'race Oqu 'oOl4

""I 0~22{
. ~in'l

CA'RINCY THEN

-40 it, wt R S foil or. 2 ()D Sampler 50-AY
D ensity Cohesnie Consistency E or" OI h 36

0 !0 1loose 0.4 Soft 30 4- Hard Rocii Coring
10- 3o Med Dense 4-8 M/Stiff Samples 2-
30 -., Dense 8-1.5 Stiff N.n ~, . - Ir11. ,i-u ar% .. Mi-41 F f 4



10W WATER STREET EAST PROVIDENCE, R I

TO Texas jnjtruM nts I AOORESS Attleboro. Mass,

PROJECT NAME Loit Level Radiation InvesIL CATION Attleboro. Mass,
REPORT SENT TO above I Bldg,* #A I PROJ. NO.
SAMPLES SENT TO WAD I OURJOBNO. 94-261 ___-_

UAIL

HOLE NO. 1
LINE & STA.

OFFSET

SURF. ELEV.
&

GROUND WATER OBSERVATIONS

At~

At

after .... Hours

ofte Hour$

Type

Size 1 0

Hcmmer WI

Hammer Fall

CASING SAMPLER

s/s

300#

CORE BAR.

BIT

Alle Time

START 3/26/94 6.1

COMPLETE 3/26/94 _P m
TOTAL HRS.
BORING FOREMAN M. Fisher
INSPECTOR
SOILS ENGR.

.. . ILOCATION OF BORING _________________________ ____

Casing Sample Type Biows per 6" Moisture Strata SOIL IDENTIFICATION SAMPLEslows, Seprhs of on Sampier Remarks include colOr, grodotion, Type ofF om i Density Change soil etc. Rockc.color,type,conditionhard-
per From - T From T DI m d t No Pen Recoot -0-6 -6 " 12- Consist Elev _ness,_Or________,_seas __n______N

0'-2' D 7 24 98
4. .

76
Brown fine SAND & Silt,
Cobbles & Boulders

- 4--4.----*
1% I rA

I & -& v I I I - I I I

4.

-* 4.-.- - -

Refusal - Bottom
of Boring 2'6"

Boulder or footing from
Building

4.

4.

9.

II

-- 1 - - -

I

2

~~~~1
--- A

I.-.

1~-

2411

i I__II _I I I £L L
ml

w
W-OLrNC TO17

ltI V r .A*4t'~ -Vonej Test

LIT U~fd~sturte T*5Ih.n*cii

Used

1c) to "'/C

,j)ie 201o5

('A,;;NG THIEN ..-.. .. . .

140., Wt %30 foli on2 O D So-~clerYYAR
..res'eniess Densily L ohesi.e Consis.tency £2''6 3 2

~)0 L 00"e Q -4 (;of, 30 + !ia'a R k "-Or n9

30-11 Dense B-15 Still 5
r \.,~ \?. i,. i'.. r - r -1.11 HOLE Nn 1



TO
.PRO,

REP
SAM

100 WATER STREET EAST PROVIDENCE, R I.

Texas Instruments iADDRESS Attleboro Maoss, ,

JECT NAME Low Level Radiation InveS qk.OCATION Attleboro. Mass.
ORT SENT TO above / Bldg. #5 I PROJ NO.
PLES SENTTO Taken At st OUR0JOBNO. 94-261 __'

DATE
HOLE NO. 15A
UNE B STA.
OFFSET

SURF. ELEV.
I 

lib

GRCAjNO WATER OBSERVATIONS

aftert.- -- Hours

after-..... Hours

Type

S,ze 0 D

Hcrnmer At

Hommer Foil

CASING SAMPLER

s/s
3"300#

CORE BAR

BIT

- 00D..0 Time
START 3/26/94 ._0

COMPLETE 3/26/94 A
TOTAL HRS.
BORING FOREMAN M. Frsher
INSPECTOR
SOILS ENGR.

SOIL IDENTIFICATION
Remarks include coloi, grodation, Type of
soil etc. Rock- color, type, ConditiOn, hard,
ness, Drilling lime, seams and etc

SAMPLE

Brown fine SAND & Silt,
Cobbles & Boulders

Refusal - Bottom
of Boring 3'6"

No Pen Rec

2 12'11'.3_6" 6

TII

......i-I-2

I I
- A - *

IP .i TV. uiAAj. ice lest

i~;t~ i,

U If

'e ~

GSNI. THF N

i4Oib Wf a 30 foil on? 2 0' Sjrrrder
C'rjPet-xnless Den$,,, I~~e Consistency

Q Oo ~ 0 4 ;C~f 30+
NO0 hMed Oense 4 8 V/501f30210 Dense B-15 ,t.If

031rd 14ý.:

I C



TO Taus IBM
PROJECT NAME LO,
REPORT SENT TO.

SAMPLES SENT TO

100 WATER STREET EAST PROVIDENCE, R I

t ruxmnt I A[ADORESS Attleboro, Mass.
r Level Radiation Invespk Attleboro, Mass,

3ab ov a / B ld g . • A J P RIONO

TaAInf At tta. I OUR JOB NO. 94-261

DATE
HOLE NO. -- 16
UNE & STA.. ..

OFFSET _

SURF. ELEV.
II

- I

At -

GROUND WATER OBSERVATIONS

alter - Hours Type

Size I D

Hemmer

Hammer

CASING SAMPLER

S/S

3"
300#

CORE BAR

BIT

Dot1 Time

START 3/27/94 0.-
COMPLETE 3/27/94 A___
TOTAL MRS.
BORING FOREMAN M. Fisher
INSPECTOR
SOILS ENOR. _

Al .'fter-.- -Hours WI
Foii

SOIL IDENTIFICATION SAMPLE
Remarks include color. grodotion, Type of
soil etc. Rock. Color, type, condihon, hord -
ness, Drilling time, soams and etc No Pen Rec

Brown fine SAND, Cobbles &
Boulders

Boulders

1 L2"
L2"

10

0"7
I

Bottom of Boring 2'

(Moved ahead 2' & did 16A)

I
- - I - I - 1 -

0 P~r C. C k! t e J A

T 1e-, P'1 11 1'-1ie V V~we Test

Used

lfoý, 10Y I 5U i

CASING T4i'FN _

1401t) WI a 30 t.oIi o' 2 JDSamcvier ktAi!MARY
t -.hesoniess Density Ceheso-e Ccrsivsercy Far Ph D-on.

0 !0 Loose P 04-4 Soft 30 t Hord HO 'k - or n9
10-30 Med Denise 48 M /Shl f So'P es - 2
30 50. Dense 83-15 . ttt fr1 ,&r



1W' 100 WATER STREET EAST PROVIDENCE, R I

*g TO Tazan Instrumients - IADDRESCS Attleboro, Mass.
PROJECT NAME Low Leale RadiAtionk InveN111kjC~ArioN Attloborol Maso.

REOT ETTO hn31bo. I Bldi%. 5 1PROJ. NO.
SAMPLES SEN TO. TA1_tSi I OUR JOB8NO. 94-261

DATE
HOLE NO. 16A,
LINE & STA.

OFFSET

SURF. ELEV.

GROUND WATER OBSERVATIONS CASING SAMPLER CORE BAR Date TimeSTART 3/27/94pi
At, after.- o•,s Type S/S _ COMPLETE 3127/94 ___ _

Size lO _3_ TOTAL HRS.S__ize 1 0 BORING FOREMAN H, Fisher
At offer-.- -....Hours Hcmer W1 300# BIT INSPECrOR

Hammer Foil I SOILS ENGR.

LOCATION OF BORING
Casing Sample Type Blows per 6 Moisture Strata ,OIL IDENTIFICATION SAMPLE

11 low$ Oeptibs of onl Sampler Density .-inorks Include color, gradation, Type of SML
A e Cohange soil etc Rock- color, type, condition, hard-

fooo , 1_ ____L __1 4 Co
* 0 '-2' i0 14 16

_ _ _ -22

-_-- ---- -•iIL ...... -__

-. ... .. .... .. - . -. . . . .

- t

Brown fine SAND, Cobbles
Black ASohalt. Boulders

L1M It2
9-

-a I T T
Bottom of Boring 2'

* denotes 1-3/8" Spoon

F-.--

i~L7Tf' t
B

B ___ I I ....... 6

TO.~IC TU! P

(V U'~y C Cc itj

0 *A~-.'4(; Tk4!.N
140tt 'DW 1O3 ftol on 2 00D San-pier

1) "eJ"' Cohe.jive CI-sistency
oo I, Ic e w4 Soft 3 0

:0 '3 Me Dns 4-t . M/Stiff

*~ ~ 1.4.1 N.ck:o

So,,'~ie 2



1100 WATER STREET EAST PROVIDENCE, R I.
TO Tinan Inntruments -JADORESS Attleborog, ass.
PROJECTNAME Low Level Radiation InvesudkATION Attleboro. Mass.
REPORT SENT TO above I Bldg. #5 PROJ. NO.
SAMPLES SENTTO TtAkun AP Ritin I OURJOO6NO. 94-261

DATE
HOLE NO. 17

LINE B STA.
OFFSETT

SURF ELIEV.
• I I I I IIII

.I -... . i- I
GROU.ND WATER OBSERVATIONS

At __ ofer .... Hours Type

Size I D

Hcmrner Wl

Hammer Fall

CASING SAMPLER

s/s

-IQ!!-

CORE BAR.

BIT

ODre Tim@

START 3/27/94 O-A
COMPLETE 3/27/94
TOTAL HRS.
BORING FOREMAN M. Fisher
INSPECTOR
SOILS ENGR.

At offer--- - Hours

SOIL IDENTIFICATION SAMPLE
Remarks include color, grodotIon, Type of
soil etc. Rock-color, type, condition, hard-
ness, Drilling time, seoms and etc No Pen Rec

Brown fine SAND, Cobbles 1 1 i'1
& Boulders 12'12

3 12' 6'
Refusal - Bottom
of Boring 3'

~'--1

7-

I. ______ I ______ I- - i - h _____ ____________ .- _____
CDPýOUND)S H Ct TO

C' ý.OrY C ((;P~J At*

T il: lust Po' A -Aj'e 'd ")rT

v to I o

so"le ýOlu3tin/c
.. . 11ý-'10"

CA ASING THtEN

14OIbWI 1 30" full on *.' 0 S2 olet
C ,teso-'less Den'ly Cohesive Consistency

0 0 Loose 04 Soft
'0- 3L0 Med Dense 4-8 M/Stiff
.3O-50 Dense 8-15 Siff

30 + iord k i'nrq

Sampl~es -

UA1_-C' IkdA 1 1



100 WATER STREUT EAST PROVIDENCE, R I.

TO TegSm IflgtrmteLnts -ADDRESS Attleboro. Mass

PROJECT NAME Low Level Ridiation Inve sLocArlON Attleboro. Mass.
REPORT SENT TO aboye / Bldg. V5 PROJ. NO.

SAMPLES SENTTO TAks'n atr Str'p IOURJOBNO. 94-261

HOLE NO. - 1
UNE & STA.

OFFSET

SURF ELEV.
a

GROUND WATER OBSERVATIONS

of _t _ Hours
Type

Sze I D

HIcmmer WI

Hammer FOll

CASING SAMPLER

s/s
3"

300#

CORE BAR.
Oof. Time

START 3/27/94
COMPLETE 3/27/94
TOTAL HRS.
BORING FOREMAN He FISher
INSPECTOR
SOILS ENGR.

At ofa er -.... Hours BIT

LOCATION OF BORING

Cosing smpile Type Bi-'ws per 6" Moisture Strafe SOIL IDENTIFICATION SAMPLE
Blows Depitm. of on Sompler Density Remarks include color, grodaoion, Type of

rFo m To S ome I 6 C -ne 7oo elc. Rock- color, type, condilion, hard-

o Fromt- TO ome.--1 6-f 2 _L -.1i Consist Elev. ness, Drilling time, seams and etc Nao eR

0,1-1 D 11 16
1__-"21 _D 32 3 -

-

- - -

- -i-

Brown fine SAND & Silt,
Cobbles & coarse Gravel

21 1121
2'
21

m ,-m -,

Bottom of Boring 2'

4

I I II - I
6RAINI ~I i A f.~ TO

Ti ' Te~l P-t A A~v -iVp-i,' rest
UT1 U-rdiStu: ted T h,iwtOii

Zdi 0 1 o 35/

............ CSN HN...................................AlN THN_

14OIb Wt a 30 fai on 2 0 0 So-pler
..ohesionli ss Densy Coheve e Consistency

0 10 Loose 3-4 Soft 30 +
I0-_30 Med Dense 4-8 M/Stiff
I. -r:O Dense 8 i5 Stiff

"' Very Dense 15-30 V-Stiff

uo , 0hr .,, NA ...

Hord tR,, k Cor ,ng

soLr,,es NO 1. _-'[HOLE NO 18



- 100 WATER STREET EAST PROVIDENCE, R I

TO Texas Instruments |ADoRESS Attleboro, Mass,

PROJECT NAME LOW Level Radiation Inves t0CArION Attleboro. Mass,
REPORT SENT TO_. above / Bldg. 5 IPROJ.NO.

AKm CrC CerUTTt TAgion atr .q~t- e, ,Wi 94-261

DATE
HOLE NO. 19

LINE & STA.
OFFSET
SURF, ELEV. _____

•Mgnrl. L . . . . I w J - ISURF .....

GROUND WATER OBSERVATIONS CASING SAMPLER CORE BAR. Date Time 0.,

At ofIer. Hours Type S/S COMPLETE 3 / 2 7 /94 1'
Size I D 3"1 TOTAL HRS.

' BORING FOREMAN M. FisherAt oftter- Hours Hemer W1 0 BIT INSPECTOR
Hammer Fall __ SOILS ENGR.

LOCATION OF BORING

Casing Sample Tbpe Blows per 6" Moisture Strata SOIL IDENTIFICATION SAMPLE
Blows Depivis of or. Sampler Density jRemarks include color, gradation, Type of

per om- From Sp or Change soil elc Rock-colortype,condilion,hard-fo o t F ro m - t o S a m p le 0' '6 1 r 6 -12 1 i2 1 o n ssrE e

_m2:1 fCnuist Elev ness, Drilling time, seams andetc No Pen Re,

D 10 53

I

-_ _-- -- -- -,
1 " -' D 197 135

* 2'-3' D 47 76

*D 84 112

- w- - -

Brown fine to medium SAND.
Cobbles & Boulders

4'
-, 4

Bottom of Boring 4'

* denotes 1-3/8" Spoon

4 I
U2"

12"

- - I ____________L ____J 1 I -~ - J LLGrNOUND St1t~lTO

D0:t iry I.c- ed 4~.%'~

*urut.stjitnedj f-51

r *. TstPu 1 .~~'iV V ,'e est

Vfore

(AS;iC TK.EN -

1401n W I x3.0 fait one 0 D SamlrriYbAR
'rres-oliess Oensrry CrA'es've Con~sistency For~ -I: w' " 4.1
(3 FO 'cse 0-4 Sof t 30 + Hoard R,- -k ,','rflng
10 30 Med Dense I 4-B~ M/Siiff Sam;)Ies .. *4..

30 !0 Dense 1 8.151 St~f f I - .. - -



W Uil mi il o

100 WATER STREET EAST PROVIDENCE. R I

TO TeaUS 1118tIBrunto ]ADDRESS Attleboro,. Mass,
PROJECT NAME Low Level Radiation Invesla OCATION Attleboro. Mass.
REPORT SENT TO above I ld. #5B PROJ.NO.
SAMPLES SENT TO Talcpn ate site JOURJOBNO. 94-261

DATE
HOLE NO. 20

LINE & STA.

OFFSET
SURF. ELEV.

IGROUN

At -

D WAWFR OBSERVATIONS

oftter -_ Hours

oflef _ --~. Hours

Type

Size I D

Hcrnmer W1

Hammer Foil

CASING SAMPLER

s/s
311

30"#

CORE BAR
START 3/27/94 __

COMPLETE 3/27/94
TOTAL HRS.
BORING FOREMAN M. Fisher
INSPECrOR
SOILS ENGR.

BIT

SOIL IDENTIFICATION SAMPLE
Remorks include color, gradation, Type of
soil etc Rock- Color, type, conditmon, hard-
ness, Drilitig time, seams and etc No Pen Re

Brown fine SAND, Cobbles & 1 12"12'
Boulders 1- i12

Brown fine SAND, some silt, 3 '2;

little coarse to fine
gravel, cobbles

Bottom of Boring 3'

IL

-m
..... 

1

___________ 1~~~.~.~ L i ~ - I - J -

! Ter '' A ~~; v' o~! re~Test
S." #I 4. 4

1404" W I a W). PoIll.Ž ~S~~ir~I~'~
.,"esinrivess flen-,' 1v C.e s, v Cor sve r..c C .. r!P h : 3

04 Soft 50 ad '%~

;0 50 %led Dense 4 -8M.'St~f 3 r ý
'0i D.) fenise t6 15 Stiffr-m7



tOO WATER STREET EAST PROVIDENCE, R I

TO •eXaZ IlnAtrU=ment8 |ADDRESS Attleboro, Mass.
PROJECT NAME Low Level Radiation InvestLOCATION Attleboroa Mass,
REPORT SENT TO- above Bldg. U5 1 PROJ. NO.
SAMPLES SENTTO Taken At Site 0 OURJOBNO. 94-261

OATI

HOLE NO. 21

ULNE STA.

OFFSET

SURF. ELEV.
II

GROUND WATER OBSERVATIONS

At ofter ..- Hours Type

Size.; D

Hcrmer

Hammer

CASING SAMPLER

s/s
3,'

300#

CORE BAR.

BIT

.2LIE Time
START 3127/94 0.01

p.m

COMPLETE 3127/94
TOTAL HRS.
BORING FOREMAN H. Fi"sher
INSPECTOR
SOILS ENGR.

At of tf--. - Hours WI

Foll

SOIL IDENTIFICATION SAMPLE
Remarks include coIor, gradotion, Type of
soil etc. Rock - color, type, conditivn, hord-
ness, Orilling time, seams and etc No Pen Rec

Brown fine SAND, some silt,
cobbles & boulders

A

Bottom of Boring 2'

* denotes 1-3/8" Spoon

1
'I

~1

I1 †..1

W • • h i~ASiNG THEN- L ....A - - I Iw QIA(f. To,

0i) ' C C(ivej A .%t....I.

~ IC'? ~''V 'i;!!e'. Test

1J Utls&~ J Ih'ý.oita

'lit. ~ ~ U

%OI?..

1C)b *I a 3) ot alon 2 0 1 Sampl'e(
jhsles Density Cchesi-e Covsistenc y

o 10 1.oose 0 4 Sc? t 30+
i0.O %led Dense 4-8 M,'Stft
3 1 N.) Dense 8 15 Stiff
Pt' L %1 fh'nco irIA k tIC.46

"Ord W--i ,-n r.n

FHoLE -O- 21



100 WATER STREET EAST PROVIDENCE, R I

To 11" Igstruments 1A ADDRESS Artleaborol, Mass,

PRODECT NAME Low Level Radiation Invep tICATION Attleboro. Mass.
REPORT SENT TO above I BIda. 3 IPROJ.NO

SAMPLES SENT TO ?*Iakpn Atf.itm ,, I OURJOBNO 94-261
I

DATE
HOLE NO. 22

LINE 8 STA.
OFFSET
SURF. ELEV.

-I

GROUND WATER OBSERVATIONS

At offler .- HourS Type

5-te 0
Hcmrner WI
Harmmer Fail

CASING SAMPLER

s/s

.309

CORE BAR

BIT

Do te TiMg

START 3/27/94 -

COMPLETE 3/27/94 -

TOTAL HRS.
BORING FOREMAN _M. Frs-e"r
INSPECTOR
SOILS ENGR.

afte .... -- HOurS

LOCATION OF BORING

x Casing $ample Tve Biows per 6" Moisture SOIL IDENTIFICATION'Jr as Deots nfI o Soper Strolo SOSAIMPLFEAIO
loews Der tof on Sompie eny Remarks include color, gradation, Type of

Fro Foe._ ity Change Soi elc Rock. color, type, condition, hard-0' From ° To Sm eoor

foot _ 0-6 r.-. -21  8ons1st "e. ness, Drilling time, seams and et No PenRec
- - -. . _ .. .. .. . . . ... - _ = .

11r-1 D 5 32

. 11-.2 D 1
2 '-3' D 44 98
31-3..,1* 2112-

- L

-I-
! II -

Brown fine SAND & Silt,
Cobbles

Boulders-- -2. . . . .
- - .4 - I

1
2
3

Refusal - Bottom

of Boring 3'2"

* denotes 1-3/8" Spoon

2"l
211
2"
2"

.......... .
.~ ..

- .7111.

~1

rjI. %) lf .~* to

0, 01 ~ I

Lii el leitest

I - ,i I - ~1 -I

'tore Io~ Iii~Vy

t'A'N G rIPO.N
;401r *I a50 ftII on ý' 00 C)5,mpler

jftes-o.iessC5 DellevtI C ohesie Consisit"i cy 1h Of " Ill 1 '21

0 10) 1 0ose 1) 4 Sf 30 + 'ard if ...:-csfign
.0 %l ed Dense 4 !~Sift onfes-

-10 !10 Dense 1 8-1.5 -,.Iff Is..



w - aiý - -- .-•m '11111 -i
1W0 WATER STREET EAST PROVIDENCE, R I.

TO Taxaa Instruments . |ADORESS At:leboro,. Kas8.
PROJECTNAME Low Level Radiation Inves lk9(QArluN Attleboro. Hass.
REPORT SENT TO- abo-- a I./ Bldg. F5 jPROJ.NO.

SAMPLES SENTTO T"n at Ste .OURJOBNO. 94-261

DATE
HOLE NO. ___23
UNE & STA.

OFFSET

SURF ELEV.

YI

C, GRFOUNO WATER OBSERVATIONS

At

At

offter...__. Hours Type
C. !n

CASING SAMPLER

s/S
31'

300#

CORE BAR.

BIT

Dote Time

START 3/27194 _ 'I

COMPLETE 3127/94.L
TOTAL MRS.
BORING FOREMAN M. Fisher
ISOPECTOR
SOILS ENGR.

111;

H1cmnrer W1?
Hammer Fail

LOCATION OF BORING

I COsing -• ample type eiows per 6" Moisture o SOIL IDENTIFICATION
Blows DepuIs of on Sampler Density Strata Remarks include color, grodatlon, Type of SAMPLE

pel From - off on Sompl er OnsSy Change soil etc Rock .color, type,Ccondition,hOrd-
p From- To 0-6 -From Te orfoot o-2_ý. ~t Ee nest, Drilling time, seamns and etc

01,11 D 110 1 16

* 1'-2' D 12 17

21-31 D 14 95

- -

* - -- -

-- -| -

- i '-

Brown fine SAND & Silt
Cobbles & Boulders

2 12"

31
-6 -~ I - I - I - * -

Bottom of Boring 3'

(Concrete PVC & Black
Conduit - Hit a Utility)

* denotes 1-3/8" Spoon

w F-- &h a - ~ ~ ~1.~~ - k -'qW f

A Tillu.%r il*: .

'e 1C n3 1,o

(A'1NG T14F N
t-iOlt W I a 30) loll on 2 )0 GSo-v~ier

:. n.'srles Den5,ly Cotesie Cor'siser'cy .t u.:*. 3
'. Lj O 04 - 50 30 . .,Jvd N
Z' 30 Mo'd 0,1nse 4-8 MSt~ff o:e 3

110 "o Denie 8-15 1 it .r .- ..



u-llNU 1 ml iI IoliW lugi Ull i, 6.

100 WATER STREET EAST PROVIDENCE, R I

TO TqONs Mat e nt - jADDRESS Attleboro. Xass,
PROJECT NAME LoW Level Radiation Inves kQcA lON Attleboro. MaNss
REPORT SENT TO -- shovA I Bldg. v5 PROJ. NO. 6

DATE
HOLE NO. - 24

UNE & STA...

OFFSET
SURF. ELEV.

DrL~mPI~r 1rr ni. 94....... ... . - SURF ELV....^r1.& .&I .%0 Mo t_..e I im._.s 'rm 90
GROUNO WATER OBSERVATIONS CASING SAMPLER CORE BAR. Dol/ T .e

At Ott oer___ Hours Type S/S START 3/27/94
Type /S _____ COMPLETE 31L27/94

Size I D 3" TOTAL HRS.

Atoflet Hours _ _ W30Q#WORING FOREMAN M, Fisher
At _______- fter... - s Hcmmer Fi 30" BIT INSPECTOR

_OLHammer FOll __OS _.__R.

SOIL IDENTIFICATION SAMPLE
Remarks include color, gradation, Type of
soil etc. Rockcolort, type, condition, hard-
ness, Drilling time, seams and etc Nao Pen Re(

Brown fine SAND, some silt 1 2" 12
& coarse to fine gravel, 2 12" 12
cobbles & boulders 3 12" 8'

M62 1

______________6 12"6'

Bottom of Boring 6'

__________________ i~ i I - ~ - i -

Tr~ Flo "' I
.7

t '.•.,,t.•~ b •J t,.N

-A3NG4 TrfN
14tjib~ a 3 0 toi' o : 2 :)C, So-pier

:ibes~c~eis Dlensoy C ,0esie consistency
Gi :1 L '-'se f 0-4 Soft 30 4ý r"old

10 30 Med Dense 4-8 M/Si~ff
2 1. .n n.-,.. I , a s_.* C AdI

~,' YYAN
Eur'i~ Rw'.~ 6
R~:~ Corrc~
C.

-- 6



TO

S u!IREP

SAMý

100 WATER STREET EAST PROVIDENCE, R I
Texas Ipstruments IADDRESS Attleboro, Mass.

TcrNAME Loy Leveal RadiAtion hIves t~LCION Attleb~oro. MASs.
)PT SENT TO __ &boy& I - 1g 1 ~PROJ. 140

PES SENT TO _ U.LkBZ-At' A41-0 OUR JOSNO. 94-261 ____

DATE -

MOL.E NO. L.
UNE & STA._____

OF FSET _______

SURF, ELEV.
I I I I I II I

GROUND WATER OBSERVATIONS

A -

At

of lr __Hours

after._~~ __ ours

Type

Sze I D
Hemmer Wt

Hammer Fail

CASING SAMILER

sis

300#

CORE BAR

BIT

START 3/27/94 __
COMPLETE 3127/94
TOTAL HRS.
BORING FOR MAN M, Fishe,5r
INSPECTOR
SOILS EWPA.

LOCATION OF BORING

Casing Sample Type Blows per 6" Moisture Strata SOIL IDENTIFICATION SAMPLE
Blows Depths of on Smpier Density ta Remarks include color, gradation, Type of

oloe From sTo o n From To enor Change soil etc Rochs-color,type,cond lionhord-

foot .0-611 6 -121 12-18 CgsS1l Elev ness, Drilling time, seams and etc No Pen Rec

0'-1' D 6 14 Brown fine SAND, Cobbles
I " '-2 Blows not Rec(r
2'-31 D " I

- 4 " -

_1 r-4 1 _--o
- 1 I- -1

- - - -4

ded
1
2
3
4

12'1

121

11"8;
I - 1011111-11111WIN-0-

Bottom of Boring 5'

-4-

a.- I a a - - a. I

UIP UrI' I,.;f tM i

TeV .yv P.f po I V V)v'e Test

Pi .14). P 's Use"

b'0TIP 0 031

C A SING THE.N
:40'b Wt 3-0fII on2 2)D Sarrpier V 10 :V.A 14

()r~e., c'Iess DenS~ty kC~hesive 'ýCP.Sistency UFojrP' jj ýt.r

0 L ,o e 0-4~ Soft 30 + tlord R.N I . or~ng
10- i.0 Fled Dese 4-8 M/Stiff Sa~ s .. 5



w100 WATER STREET EAST PROVIDENCE. R I

TO _Z-a Instrumnts . I ADDRESS Atrlaboro, Mass.
PRMCTNADE Lot Level Radiation Tovme. ocATION Attleboro, hjass.
REPORT SENT TO - abova t-J_._ Bdid.s t PROJ NO.
SAMPLES SENTTO , Tak,.n At l& I OUR JOBNO 94-261

maL tdo. _
LINE & TA. ____

OFFSET

3W.P ELCV.
- i - -

GOR.,O WATER OSSERVAT,)NS CASING SAMPLER C2m TAR.
CAIG APER CRES.START 312Z/g& ..... ,

At Htir.. Nours Type S/S mCOMPLT-

Aze ; O __ __ TOTAL 1RS.111111.
At Offe HoursOWING FOREUMA M. - 1-9"e-r

As 'c.,ner *1 - BIT INGFCTO
Homme Fall SOILS EN•.

SOIL IDENTIFICATION SAMPLE
Remarks include color, gradotion, Type of
soileic Rock-coIor, type, condl lion, hard -
ness, Oriling tIMe, seoms and etc No PeR

Brown fine SAND & Silt,
Cobbles & Boulders

Boring 21

I ?4,

...

h I 3 I 3

~ ic .~ ~ V','Test

I I U

9 I 4 )

',' 'I. I ~U

% ,*)~ I i$ '~) I() ~ *j17

CASING I"F.,N

!401b Wt a30 foil on 2 ~'SL'-pier

j " j Loose .> ýl soft 30
W; Y) Med Dens~e 4* . M/SI~f f
30 .50 Dense 8-15 Siltf
!,! + Ve'y Dense 15-30 v-ýttif [HOLE NO 26



GUILD DRILLING CO., INC.
100 WATER STREET EAST PROVIDENCE, R.I. 02914

(401) 434-0750

Sub**. Boring Data - Low Level Radiation Investigation

Loction: Attleboro, Mass. (Haggerty Drive)

ow A6i to, 94-286 Your Project or Controct No.

Dale: April 22$ 1994 Via: fcm

To: Texas Instruments Attention of: Mr. Michael Elliot
34 Forest Street
Attleboro, Mass. 02703

CopiesIlor
Sets

DESCRIPTION

- S

7 Boring Reports

2 Probe Sheets

5AMPLES:

Remarks:

Taken at Site.

Project complete.

By:

L. L. MORRIS



-01) WAT.R STRET EAST PROVIDENCE, R I

T TO Iau 111strmantn AADORESS Attlifabor, ,aa.
PROJECTINAME • _LeL3 ±diQAtl -OCATION Attleboro, Mas.s,
EPORTSENTTO_ above±In aon PROJ. NO
SAWdI.ES SENT TO .__.Ak~AA.ag Site ____OURJOBNO. 94-28§

DATE
HOE NO. 00
LINE & STA. ..

OFFSET

SURF ELEV.

,,~~ , .... . ... ..... .. " Ia, IN "=
GROjti[) WAtER. Oe~tT CASING SAMPLER CORE BARSTR 4/09

At ,of .er. H.ours Type NW .IS.... COMPLETE 4720794 lit
No Water sie o 3" 2" TOTAL HRS.FORE•Ir•MAN. J. gede¢ros

At otter .. . MOurs HcIer *9 • 300# BIT MC

Hr__rrmer Fai, 2 24" SOIL$ ENGR

LOCATION OF BQRIPdlJ
Cosing 1 arrple type a8tcv pe 6' jMoisture

I sow$ Ofolrb of on Sornpiet Density
too# rom 0-T6-~ 1~ 21 Consis!_

-5-----.- -

Strata
Cmar.ge

SOIL IDENTIFICATION
Remnorks include color, grodotson, Type of
sol etc Rock -color, type, condi lOin, hord -
ness, Drillng time, seoms and etc

SAMPLE

No 1PenRec
tfY~

J'" IS~aCK TLOD

1.5'"2"2' D No ilows__e

. . . . .I 7j7-

- 1

Li~___I

red 2.2;5' IFILL
Hit Obstruction at 2.5'

441'

I '=' i' '

I I - I -, 6 - . .

I A.

1.5'
* - • 2 . "

NW T4jN S/S to 2.5'

'Q N Md Der'se 4 Ell N'.;S'tf f, .
I~r Il"'~ r* 66 ~f -~d~



TO

SRE
PS AOM

%w iN I ap a 111111111 a

100 WATER STREET EAST PROVIDENCE. R I
Tmxas I ADtrDmnt. IRESS Attl'blo, MARnS

JECT NAME Low Level Radiation ILOCATION Attleboro, Mass.
DRT SENT TO above / Investigation __IPROJNO _

PLES SENT TO,,, Taken at Site I OUR JOBNO. 94-286

DATE
HOLE NO. 2 Meters
xvM X=, West

OFFSET

SURF ELEV.

DoVe Time
GROUND WATER •.RSRVATIONS

At offer -- - totirs

No Water
At offer- ... Hours

Sizel D
?icmmerAft
Hammeir Fail

CASING SAMPLER

NW s/s
311 2"

306f 300#
Y4Tn 24't

CORE BAR

BIT

Dote Tim.@.
START 4/20/94 0.,
COMPLETE 4T/20/94_ -

TOTAL HRS.
BORING FORAN edero
INSPECTOR c
SOILS ENGR.

SOIL IDENTIFICATION SAMPLE
Remarks include color, gradation, Type of
Soil etc Rock -cOlor,type,conditiOn, hard-
ness, Drilling time, seams and etc No Pen Ret

FILL 1 12"-6'
2 2"41

Bottom of Boring 4'

F--

I.

I

I - - - J - I-

(g.Ui To - ~
Sd-T'Leev

~f NW. C'A13iG THF.N . .. . ..

'40-bWf x 30Ofolioiý :)) So.,w ' 1.: 0. YA .R

C Loose. 0 -4 Sc-ft 30 + -lord f.kCrn
!C! 5) Pled Der-sit 4-8 M./slff 'a-'-Fes . ..



To -lons I

. lPRJECT NAME
EPORT SENT TC

SAMPLES SENT

GUILD KRILLING CO., INC.
= WATER STREET EAST PROVIDENCE, R I1

,ns trumnts iADDRESS Attrmbbro, Masa-

L.of Levelladit.on -LOCATION Attleboro; Hass.
above I nvestJt on jpRo•-. NO.

TO Taken at Site OURJOSNO. 94-286 ,

SuEEu OF L
DATE
HOLE NO. 9 Meters
*ugta~. Easat
OFFSET

SURF ELEV.
I a I

GROUND WATER OBSERVATIONS

Alloftr _Hor

No Water
At offr - - ours

Type

Size; 0

Hcmmer Wt

Hammer Foil

CASING SAMPLER CORE BAR. START 4/20/94 CIA

_-_ COMPLETE 4/T2_07 9 _ JI_
3'1 TOTAL HRS.U

3001 ___________Se__________ 24" 0 FORING JFAU J. Medeiros24- IPA.CTOR -. L~~zlama
24" ,-- SOILS ENGR.

LOCATION OF BORING

Casing Sample Tvpe Biows per 6" Moisture Strata SOIL IDENTIFICATION
sow$ Deps o pe st Remarks include cologradion, Type ofLE

6 O.1 on, Some Denit
per From- To jample From TO C e soil etc Rock-color,type,condilion,hard-

too' =_0 1672j i2-18 Consist Elev ness, Drilling time, seams and etc Na Pen Rec
I -- "I.. ... . .. . -- ".. . ,- "; u . ,=; .- -

i DALMUIL LOU
4--

-- 4.-.--- - -

() -C, 1.7 -. b nl INn i1,w-s R2int,4 ra&A FILL
4 - -. - - -. & .~- I *LZ~ I *~fl.N. 4 in~I -

1

2-- 2.5'-4

-4-

4'
Bottom of Boring 4'

a~~1I
- ~ 1 & I - I - L - I I _______________________________________ i ,,

%vhULNO SjRoACE. TO
S~vrvie Tý e

Dry ce
up:t.ds*~. -i'

I$O.Spoon-aXW11f THF.N

i' 0iro Jsea 1401b 141t m30 foii on 2 2 D Sdnmcbef !rNAW
rae C.."'ewn'ess DenSit Ccr'es,'e Comnsistercy F.,, 1h 0if .*Vj

Plie !ot 0io2O'. 0 K) Loose. 0-4 Soft 30 + Ho'd R-.4'O n
.- _1 10-30 Med Dens@ 4-R MA'IM I 50:',)'rs



TO
ORO
REA
SAM

IIUMILU U ILLI,.IIM ,,iUvol lm5 v.
1100 WATEI STRUET EAST PROVIDENCE, R I

Txas Instrzents IAWOUESS Attlabba, mna-.
yJECTNIE Lou Level.. RAdiation OCATION Attleboro, Mass.

oerSENT TO above j InvestliAtion I PROJ NO.
P~ES SENT TO Take. at 5Site OUR J94-286

DATE
HOLE NO. 9 Meters
msm North

OFFSET

SURF ELEV.
I _ I

GROUN WATER OBSERVArIONS

All. offer._Hour

No Water
At offer-.~ - Hours

Type

Size I D
Hmcmirer Wt
Hamimer Fail

CASING SAMPLER

S/S
31"

300#
24"

CORE BA

BIT

START 4120/94
COMPLETE / -

TOTAL HRS.
BORING F gJUWM_ J. Medearo
INSPFr0 Jr. Mc1013m.1aMS
SOILS ENGR.

SOIL IDENTIFICATION
Remarks include color, gradotion, Type of
soil etc Rock -color, type, condition, hard-
ness, Drilling Lme, seams and etc.

SAMPLE

No Pen Rei

- - - = I =

Obstruction at 2.5'

1

-A

4,

B

-~~1

* ii
4

I
GkOUNL) 5ýiFAE T4.'

Son-rpte lvpe
(LNy -o~j~

T P: Tp-,t Pi, A -A...,, V/ dvnP Tst

W,4t0 5PQQfl..U~fmKt THE.N___
i'ropc'i'o s used 14Oib wt a 30 tfall on 2 i) 0 Sampler Y'~ 5

t~~e .,c% "s~oless Dens.'y Cohesnoe Consisienzv Eo'i' th Bo r-q
!IJ ~ Lo)se. 0-4 Softf 30 + Hard Rc' lt 'n

~~~. ~ 10 -30 Med Dense 4-8 M/StitffS'~s.



Tro

.PRORFJ'

Ut~vmgl mopo swamp I' %* now~F 00 WATER STREET EAST PROVIDENCE, R I.
TAME InstrunantpI pIaORss AItlflb10hrf-Mlts,

ECT NAME L01 LO Ve ~iaion I OATION _Attleboro, Mass.
RT SENITTO. above InvestiRatilon PROJ.NO.
PLIS SENT TO -Take- A t Sit* 1 OURJOBNO. 94-286

DATE
HOLE NO. 9 Hetera
aMUMM. South

OFFSET

SURF. ELEV.
I*1

GROUNO WATER OBSERVATIONS

At aofter- Hours

No Water
At ofte. HOurs

Type

Size I D
Hcmmer WI
Hommer Foil

CASING SAMPLER CORE BAR.

S/S

3" _

3001 SIT
24" 1#

Doe ThI -m

START 4/20/94 6.0
COMPLETE 4/20/94 - -

TOTAL HRS.
WORING FOREMAN._ . kdiioL
INSPECTOR . LMS
SOILS ENGJR.

LOCATION OF BORING

Casing Sample Type Slows per 6" Moisture Strata SOIL IDENTIFICATION SAMPLE
Caslong aples of Bo Spler 6' ensirtry o Remarks include color, gradation, Type of

Par From - To oome Fr rn To or Chonge Soil etc. Rock-color, type,condilion, hard-

foot 06 I 6'-2 i2-18 Consist Elev ness, Driling ime, seams and elc. No Pen Re-____ r w i-__'" ____ ,_,__r_____n_______

..u ,ILJF JI,. •,vb •.m I•. JL. g IJe

4 -

0.5'-2.S D Nn I11nun bR•rni, rabi
0.5- 2. D- F ILL

41
- *9i

2.5"4' "fl " "

- - - -

Bottom of Boring 4'

1*

W -. - m I 'I I .~ I .'h S ~
Ckik'UND ic TO 4

i Ory C-Cied -
Lif' .:nd.k 

1
urt-v:1 Poc

TPI- te:l1 Po I Ao~: :'v't Test so;'Ie 20to350/c

on.. m mL111 THEN

1401bW! a 30"foiIon 2'0 C Sampler
t :;hqs~rnless Qensily CoheO ,e Consistency

0 10 Loose. 0-4 Soft 30t * ord
,0-30 Med Dense 4-8 M/Siff

L,, o'4.4 YA 'y-
.' XcN .......4

Rok or Ing



%7To Texan A

PROJECT NAMES RPORT SENT T(

SAMPLES SENT

I-OWUIM& Em 6 rS -IU IIIEUI• %impompat I IE l~limp
100 WATER STREET EAST PROVIDENCE, R I.

Lnatrumnts IAD RESS Ate labhro, Mas..

Low Level RIAdatin iOCATION Attleboro, Mass.
above / nvestirationI PROJ. NO.

TO. Taken at Site IOURJOBNO. 94-286

DATE
HOLE NO. 12 Meters
xmlll= West

OFFSET

SURF. ELEV.
Ib

GROUNO WATER OBSERVATIONS

At

No
At

of te. Hour s

Water
of ter - -Hours

Type

Size I 0

Hcmmer WI

Hammer Fall

CASING SAMPLER

S/s
3"1

3001
24"

CORE BAR.

BIT

Dot2.e TLm.lg
START 4/20/94 g.m

COMPLETE 4/20/94 -

TOTAL HRS.
BORING FRm.AI J.1 .e-deros
INSPECTOR I c..i.,laMs
SOILS ENGR.

LOCATION OF BORING

- Casing Sample Tvpe I Blows per 6" Moisture Strola SOIL IDENTIFICATION SAMPLE

Blows Depis of I on Soenpiet Density Change Remarks include color, grodoton, Type ofper From- OeTl o on IF om pe T enot ofn sod etc Rock- color, type, condition, hard -

ootper From- To , r6-2 i 2-18 Con.i, l I1ev ness, Drilling time, seams and etc No Pen Rec

-- ' ' - -.... .. .-: ."-- .. ',- -

Fill,: 1U
__ _ 0.5'2 ".5" D No tiows 'Rq u

- - - -i

- -i

-. . - -,-,

a - - -/

- - - - mi/

__1--il

red 2.5 FILL

Refusal at 2.5'

"1
2411

- . a I - - ~ ~ - I - I I - - I -
Gkt"Q%0 ýý-TIW2, 5TO

Lit,.

Spopun. aimo= riqa!N .. - .

~ U~td 401DA! fa30 'all oo 2 U L Sai,.)Ier 4MAr
1. 1es c''iess D)ent Chive Consi!ericv kIrt IRW .

20, 1. Loose. 0-4 Soft 30 +- rq0'd R~ ~~
i0 kiCled Dense 4-8 M/St'ff Snpe



vw
To Toexa I

PROJECT NAME
REPORT SENT TO

SAMPLES SENT

100 WATER STREET EAST PROVIDENCE, R I
n11triments IA DORESS AtIliebborn Manna

Low Level Radiation I'OCATION Attleboro; Mass.
above I Investigation PROJ NO.

TO aken at Site 10URJOBNO. L4-286

UAIL

HOLE NO. 14 Meters
liguon.. East

OFFSET .. _,

SURF. ELEV.
. I
! •

9
GROUNO WATER OBSERVATIONS

At - ofter .-- Hours

No Water
At - ofter ...-. Hours

Type

Size I D
ilfrnmer *1
Harrmer Fail

CASING SAMPLER

S/S
3"

30D#
24"

CORE BAR

BIT

22ve- Tim@
START 4/20/94 O-l

COMPLETE 4/20/94 A
TOTAL HRS.
BORING FIR Am( J. edeir.
INSPECTOR
SOILS EWAG.

LOCATION OF BORING
Casing Sample Type 1Blows per 6" Moisture Strata SOIL IDENTIFICATION SAMPLE

Sra Remarks includO color, gradation, Type of

a. Blows Depths of on SoChapte, Density Change soil etc Rock-.color, type,conditionhOrd-0 p6 From- To 5ome From '0 or t-Dlgm s sa etoo' I- 6-12 1L2.- Consqit Elev nessDrilingtme, seams and etc No PeR

Da"11.11% AUP
~1

0.5'-2.5' D No lows Requ

2.5"-41 D if to

- -

- - - -,

-I

... . .. . .. . .. . ..- . . . .. ... . . . . . . . .

-l -

red FILL ii

2:Ag
-4 i

Bottom of Boring 4'

7

up---.-

'&~IN) v. .W A(E 1 4

Tv t P-i vo~.-~3io Test

i~ Spo
0 .)~O i *~'', U'~,i~J

Oil_ l THEN

i40IbWt. a30'lot on2 0D Sampler
(Xi),es.onless Density Coheive ConsistencyO Evih -r•'ni•- 4 -

0 0 Loose. 0-4 Soft 30 + Hard R:!-k ")r,rng
t0-30 Med Dense 4.IA M/Stift Sonmples _ ..
30.50 Dense 6•.-5 Stiff 1-• i, n 14



)E Total
no0 1 2 3 4 5 6 7 8 9 10 Footage

__ - - - - - -

P- -1 --- ----- 2-

P-2 2'

-4 ------ --- -2-P-3. 2'

-6 ------ --- 2'-

- - -- -i --- 1 - -

P-9 2'
?-6 2'

----- -1--6--1

P-8 . . . . .2'

----- -1-1--6-P -1 ..... 1'6"

... .. 2 '6"1

15--- -11--61-1-f

P-11 1 '6"

E-12 .... . '6"

-17----- - - - -1--1

-13 1 '6"

- -7--.-. --. 1-'6"

-14 . . . 6
- ......- - - --- - ---

•-15 1.. . '6"

-16 .. . 1 '6"
.2 ----- - - - -- 1-1

217. . 1'6"

- -_ - ,- -.- a. -.

-18 1'6

- - - -. - -

*19 1 '6
- -~- - - - - - - -- -



WW.• -- A&LJV I0V I, A[M0 1 20 VA• l s TRE - FAsT.. RMov. NC E , R~ .I
Auger

Size OD: 3k" RAIM WEIGHT BAWER FALL DATE4/,20-21/94 JOB . ,,94-286

. LI z Texas Instruments UOATIOS Attleboro, Mass. DRILLER J. Medeiros
PROJECT: Low Level Radiation InvestigationNotes All Probes have 3" of Blac~k Too

-... . . -. -- S .. . . . . . . . . . . . . n

DIE Total
1O. .. _ 1 2 3 4 5 6 7 8 9 10 Footage

6 Met rs West - -

8 Meters West - -t611

M Me re North 116"

4 Me re North 

1'6"

1 Me ra North by ------- 116"
ra West

6 Me rs North --- i16"
6 Meters East ------- 1-6"

N e ters South by ------- 
1 16 11

6 Meters 
East

9 Me ere South by 
1 16 1

9 Me rs East
e Sut-b ----- - -16- -1

9 e ers South by --

6"

Me ers 
East

Ie ers South by 

116 1

9 Me era 
East

Mee ers South by 

116"

5 Me 
ers 

West

7 M e e r s N o r t h b y 

1 16 "

9 Me ers 
West

B M e e r s S o u t h b y 

1 16 "

4 Me era 
West

- Me er -ot -y -- -- 1617 Me ers North by --- 

1 16"

4e 
ers 

W est 

-----

1 Me ers South by -- 11'6"
5 Me ers North by

4 Me er WEast

IMe ~er a North by . . --
1 '6"

4 e 'e rs East b 
.. ..

• "

1 M e e r a S o u t h b y.. .
1 6

S le era East

- -- -- -

- - - - - -- -

S - - - - - -.--.

- - - - - -t



" A AL -- im in i W 1,III 10..WATE STREET - EAST PROVIDEN, R.I.
Auge r

Size 00sk": .•AME& VEIGUT HAIMER FALL DATE 4/20-21/94 jOB j1O. 94-286

CLI*:Texas Instruments LOCATION Attleboro, Mass. DRILLER J. Medeiros
PROJECT: Low Level Radiation Investigation

£015 Total
lO. 1 2 3 4 5 6 7 8 9 10 FootsaIR

P-1 ..-.--- 2'

P-2 21

-4 -- --- 21 -

P-2 2'

P-3 2'
P-- ---- --.- - 2-

P-8 2'

P-6 112'

P162'

P-8 --- 2'

P 1 ... . .1 '1 6"

P-I ... ... 1 '6"

P-5 -11--6-11- -

P-162 @1

P-12. 116"

?-18 11

P?-i 1 '6"

P-10 1 '6"

-2 -- -- -1-6-

P-22 1 '6"

~18 1 '6"

,•-19 1.. . '6"

'-20 1... '6"

'-21 . . .. 1 6'6"

'-22 .. ... '6"

S--

1I _



GUILD DRnLING CO. F INC 100r WATER STREET-- EAST-PROWDENCE, R.I.
Auger

Size 09 ,3t" _ HAMR WEIG1 H M)M1 FALL DATE 4/20-21/94 JOB NO. 94-286

a CLIT: Texas Instruments LCATIcOI Attleboro, Mass. DRILLER J. Medeiros
I

PROJE.CT: Low Level
Note: All Probes

Radiation Investigation
have 3" of Black Top.

MLE Total
NO 1 2 3 4 5 6 7 8 9 10 Footage

i Met rs West 1..1'

3 Me ra West ------- 1'6"

L Meters North ------- 1-6"

Met ers North 1'6"
L Me rs North by 1161

)j et • .W e s t ,
I Me rs North by.1'6"

i Meers East ... 1_6"

i Me ra South 1 '6"
Me rs East

I Me era South by ------- 1'6"
I Me era Eastera -S-uth by -------- 1-6

1 Me ers South by 116"

i Me era East
Me era South by

I Me era East
Me era South by 116"
Me ers West
Me ers North by 1'6"
Me ers West
Me ers South by -- '6"
Me erS West 116,
Me era North by --- 11611
SMet era West
Me era North by ---

Me era East
HMe ers North by --- 1 '6"
Me era East
Me ers SNrth by 1--.... 1'6"
Me :ers EastMe er So it by,, ,m

MeeaEs

- - -

.1I



ILUJJMJU Li JjrU&V* WU. JIt. - 10 ATER STREET - EAST- PROVIDENCE, R.I
Auge r

Size OD:S A)OJER WEIGH'T _A)MER FALL DATE 4/20-21/94 J0B NO., 94-286

& LIEr:Texas Instruments LOCATIOE Attleboro, Mass. DRILLER J. Medeiros
PROJECT: Low Level Radiation Investigation

- ___________Note! Al Prbe Qt.bflLkht.ay 3" of - -ot

Total
10. 1 2 3 4 5 6 7 8 9 10 Footage

- ------- 21-- a

P-I --------- 2'
P-3 -------- - - 2-

P'3 .... ... 2'

P-4 ... ... 21- - •- - - a

P-5 2'

P-6 --- 2'
P-7 ------ 2'

P-8 2'

P9...1 '6"
"-- -- 1-61-

14 --- ----- -- 1 '6"I,
P-12 - - 1 '6"

-13 6. '6"

.7- • -•- 1,--•- - - n-14
-18 12'6"

-15 1.'6"

-18 1 '6"

-19------------------------------------------1 '6"
- - - - -i - - - - H

20 . ..... 1 '6"

*21 . . . .1,,6,

'2 a. . I 1 '6"

-



- -- w.~--'~ -'S. p w~. LAw N AT bItEXT - FAST FROVIDENCEo R I.
Auger

Sitze 0D3_;2,LHAO=R WEIGUT HA?.ER FALL DATE 4/20-21/94 JOB NO. 94-286

O CLIM: Texas Instruments LOMAIOt Attleboro, Mass. DRILLER J. Medeiros
PROJECT: Low Level Radiation Investigation

Note: All Probes have 3" 'f Black Top.

IiiI I Ti 1 1 V U 'T 'Total
1 2 3 4 5 6 7 8 9 10 Footare

- - - -

L6 Me re West .... .. 1161

18 Me rs West ....... 116"

11 Meters North ------- 1#6"
14 Meters North - -6--

11 Mel rs North by ------- 116"1

9 e ra West
16 Me rs North ...... 1'61

L6 Me- -e- East -- -'6"

4 Me rs South by 1'6"

L4 H~e ers East
9 Me era South by 116"

er Sut-b ----- 11-6 -1

16 Meera East
- r Es - - ---- --- -------

4 Meers South by 116"
4 Me era East
91 Me era South by ...... 116"
9 Me era East
hMe era South by 1'6"

6 Me era West
7e ers North by ..... 11'6"

4 Me ers West
-Meers South by ----- 1'6--

L2H rs ,West
8 Me era Nourth by --- 196"
4 Me era West

-•--- - a , - -

4 Me ers North by 11'6"

.2 Mie era East
I Me ers North by 1'6"1
4 Mer:ets East
8l Me ers South by 11'6"

.6 Me ers East

- -- -



GUILD DRILLING CO., INC.
100 WATER STREET, EAST PROVIDENCE, R.I. 02914

(401) 434-0750

Subect: Boring Data - Low Level RadiaLlon Investigation

Location: Attleboro, Mass. (Haggerty Drive)

Our Job *No; 94-312 Your Project or Contract No.

Dote: May 13, 1994 Via: fcm

7o: Texas Instruments Attention of: Mr. Michael Elliot
34 Forest Street
Attleboro, Mass. 02703

copies I ot
Sets

DESCRIPTION

Boring Reports: B-I through B-9. K, 6

SAMPLES:

Remarks:

Taken at Site.

Project complete.

By:

L. L. MORRIS

CV:



1 100 WATER STREET EAST PROVIDENCE. -R I

TO Texas Instruments -- ADORESS Attleboro. Mass.
PRECT NAME Low Level Radiation_. ILOCArION Attleboro. Mass,
REPORT SENT TO -ibove I Investig4ation PROJ NO
SAMPLES SENT TO Taken at Site IOUR JOBNO 94-312

DATE --

HOLE NO. B-1

LINE & STA.

OFFSE T

SURF ELEV.
II-

GROUND WATER OBSERVATIONS

At _ offer.-- Hour's

of et.r- -- Hours

Type

Size 0
Hicr'emer *1
Hamrmer Foil

CASING SAMPLER

1-3/8"

CORE BAR

BIT

Dole Timl

START 5/12/94 _ ."

COMPLETE 5/12/94
TOTAL HRS.
BORINGrFOREMAN P. VIe"ra
INSPECTORSOILS ENGR.

I Il l

SOIt. IDENTIFICATION
Remorks include color, grodotion, Type of
soil etc Rock. color, tyDe, condhion, hord-
neSS, Drilling time, seoms ond etc

SAMPLE

NoWPniRec

12'Brown medium SAND & Gravel,
Cobbles

Bottom of Boring 31611

3

w ~I~I I - I - I -GROUINO vSjR9.%CE TO
Sompi 1 ,pe

I P: Tes P-1 Auje V -Vone Test

Piijport.ons Used
trace 01aI10/
little 10to 210,X,
solme ?0to350/c

"CASiNG THEN

4OibWt i30'fOilion2 )D Sommpier SUMMARY
Cohesionless Density Cij'resi-.e Consistency Eurh fcnq .

0 10 Loose 0-4 Soft 30 + Hord Rock Coring
10-30 Med Dense 4-8 M/Shif I Samples 1-
30-50 Dense 8.15 Stif I.r•, r man R-I



100 WATER STREET EAST PROVIDENCE, R I

TO Texas Instruments JADDRESS Attleboro. Mass.
PROJECT NAME Low Level RadIa i ILOCATION Attleboro. Mass.
REPORT SENT TO4-AM o __ / Investigation PROJ. NO.
SAMPLES SENTTO- Taken at Site IOURJOeNO 94-312

DATE

HOLE NO. B-2

LINE & STA.

OFFSET

SURF. ELEV.
-I

rGROUND WATER OBSERVATIONS

At -

At -

after -..- pMotrj

4let.- -.- H ur

Type

Size I D
Hammer WI

Hammer Foil

CASING SAMPLER

1 -3/8"

CORE BAR

BIT

DO?. Tim._n

START 5/12/94
COMPLETE 5/12/94
TOTAL HRS.
BORING FOREMAN P. FeT-ra
IS.PECTOR
SOILS EMR.

SOIL IDENTiFICATION SAMPLE
Remarks include color, grodatson, Type of
soil etc Rock -color, type, condition, hard -
ness,Drilling time, seams and etc No Pen Rec

Asphalt

Brown medium SAND & Gravel, 1 12
Cobbles

3 12' 12

Bottom of Boring 3'6"

I
- - - I ,

GROUND SORIACT.c TO
SOmple Type

(V OifY -C' 7Cosred W w,,
UP; Und-sturhe F,15 V01tn
TP: Te~i Pit A-Awjgtr VA'o,'e lest

I'ioportioriissitie

Illile I010o2V%
sorne 2010350 1c,

"("7A "IN(.0 14H.N

14Oi Wt a30 'foll on ? 0 ( Sompler
C.:heslonless Density Cohesve Consistency

0 ,0 Loose 0-4 Soft 30
10-30 Med Dense 4.8 M/Sliff
30 50 Dense 1 (1-15 Ctiff

2tsM MARY

t4tMord R-c i Coring
Samples



IfilmWIJUILLI UMIILLINWU UL 1, INcU;,
100 WATER STREET EAST PROVIDENCE, R I

TO Texas Instruments I ADDRESS Attleboro. Maso.

* PROJECT NAME Low Level Radtigr _ ILOCATION Attleboro, Mass.

REPORT SENT TO aboveI__j lnvestigation I PROJ NO
SAMPLES SENTTO Taken at Site IOURJOBNO 94-312

DATE

HOLE NO. B-3

LINE I STA.

OFFSETLE_,
SURF ELEV, ____

GRO~IN D WATER 08SERVATIONS

T ) Pe

51e; D
t~ir-mer All

Hammer Fal

CASING SAMPLER
3ý1"-2kl"

300#__1..2)2_

CORE BAR

BIT

Do#e Time

START 5/12/94 6.1111

COMPLETE 5/12/94 _ _

TOTAL HRS. a P. ____

WORING FOREMAN P. Vieira
INSPECTOR
SOILS ENGR.

after..... ..... Hours

SOIL IDENTIFICATION
Remarks nCIude color, grodolion, Type of
soilec RaOCk. color, type, condition, hard-
ness, Drilling line, seams and etc

SAMPLE

No IPeniRec:

Brown medium SAND & Gravel,
Cobbles

Bottom of Boring 316"

2

3

F

12'

12

r12

i I I
- I ml m- mCOSCQUN() SuRFACE To?

SOW Type

LIP ýUni~tied Piston
TV: .1toi Pl A-A ....... a

UISED
Proportions Ii%ed

#race 010lO%

CASING tvi4N

1401t Wl 1 30"fol on 2 0 Sampler
Cc•iesionless Densily I Cohesive Consistency

0 O Loose J 0-4 SofY 30 + Hard
10-30 Med. Dense I 4.8 M/SY1 ff I

SUMMARYEo, ,.•h -3 fn "
ROck Coring

Samples _



TO

SAM

100 WATER STREET EAST PROVIDENCE, fR I
Texas Instruments jADORESS Attleboro. Mass.

JECTNAME LoY Le•1l Radiation ILOCATION Attleboro, Mass.,
DRT SENT TO above I Investigation I PROJ. NO.

PLES SENTTO Taken at Site OURJOBNO. 94-312

DATE

HOLE NO. B-4

UNE & STA.

OFFSET

SUAF. ELEV...

Y
GROUND WATER OBSERVATIONS

At

At

after_ H.-tours

offter-.. Hours5

Type

Size I D
Hammer Wt
Hommw Foil

CASING SAMPLER

_ 121

CORE BAR

BIT

Oate. Time

START 5/12/94m
COMPLETE 5/12/94 in
TOTAL HRS.
BORING FOREMAN P. VIesra
INSPECTOR
SOILS ENGR.

SOIL IDENTIFICATION
Remarks include color, odotion, Type of
soil elc Rock. color, type, condition, hard-
ness, Drilling time, seams and etc

SAMPLE

No

Brown medium SAND & Gravel
Cobbles

"jttom of Boring 316"

1

2

3

Pen Rec

12' 1

12' 12"

i1

I
I I

- . S . - .
C.W(UIN( '.!IRACF TO

Sompte Type

Ut Lo~sluririeci Pton
TP- Tent Pit A, Auge, V:Vone Test

LISE 0 "CASING TtIf.N
Pioportiono Used !'40lb WI 30 "f0 on 2 D Sompler SUMMARY
troce o1010% Cne5,onless Dens,,y Cohesive Consistency Foath t ,rr, _

,r1le 10 to 20Y 0 1I Loose 0-4 Soft 30 f HOad Rock Coring
som0e 2Oto353 10NO Med Dense 4-8 M/ShIff Samples

30-50 Dense 8-15 Stiff .... . ....



100 WATER STREET EAST PROVIDENCE, R I

To Texas Instruments - JADORESS Attleboro. Mass,
PROJECT NAME LoW Level Radti........ LOCATION Attleboro, Has.s
REPORT SENT TO--abe -L Investig'tion PROJ. NO.
SAMPLES SENTTO Taken at Site OUR JOBNO. 94-312

DAYL

HOLE NO.- B-5
LINE & STA._____

OFFSET _______

SuRF~ ELEv.

Do fl TimeGROUND WATER OBSERVATIONS CASING SAMPLER CORE BAR STR i
______ Oier.~ ~.tIOtSSTART 5/12/9

Ao Hours Type COMPLETE 5/12/94
____ I 1-3D8 TOTAL HRS. A P. ____Smmer O BORING FOREMAN P. V~eiraAt ottr, . - Hours Hcnmer Wl 300t BIT INSPECTOR

Hammer FoIl . -121 SO l.

SOIL IDENTIFICATION
Remarks include color, grodation, Type of

soil etc Pock-colorf, type, conditon, hard-
ness, Drilling lime, seams and etc

SAMPLE

No 1PenRec
.-... -- ii "I i

Brown medium SAND & Gravel,
Cobbles

Bottom of Boring 31611

3

1U

12'

I 4

w I - I - I I-C.Ft~ur) R~-~CFTO
Srnl ype

: iyC Coici j
UP: kjr1dSI'~lyteJ I'i
TP - Test P~it A AjV#.' V -Vone Test

til;;[0 _.
PropOrtiOns Uset?
froce (| 1) 10Ot1/

little 10 1020%

some 2Oto350/-

CAYING THLN
14OIbW? a30'f0ol on 2 00 Sampler SUMMARy

('ihesonless Density Cohesve Consistency Eorth a,;...'
0C 0 Loose 0.4 Soft 3K t tHord Rock Coring

10-iO Med. Dense 4-8 M/Stihf Samples
30-50 Dense 8-15 StIf I "-5



TO

SAP

MN "11 a - -- -- - - ýWp M W - U

100 WATER STREET EAST PROVIDENCE. R I
Texas Instruments IADDRESS Attleboro. Mass,

)ECT NAME Low Level Radiation ILOCATION Attleboro. Mass,
ORT SENT TO above / InvestLtation PROJ NO.
IPLES SENT TO Taken at Site I OUR JO NO. 94-312

DATE
HOLE NO. B-6

LINE & STA.

OFFSET

SURF. ELEV. ,,

00t. Time
GROUND W.ATER OBSERVATIONS CASING SAMPLER CORE BAR

START 5/12/94 -p.mA _ otter ... Hours Type 3•5"'2•" COMPLETE 5/12/94 __ __

Size i D 1-3/8" TOTAL HRS.
BORING FOREMAN P- YfelraAt oftfer Hour s Hcmmer *1 300# BIT INSPECTOR

Hammer Foil 121L SOILS ENGR.

SOIL IDENTIFICATION
Remorks include color,grodetion, Type of
sol elc Rock-colortype,condition, hard-
mess, Drilling time, seamms and etc

SAMPLE

No PeRec
-- ------.--- I= I = I

12"Brown medium SAND & Gravel,
Cobbles

Bottom of Boring 316"

-2-

3

IL

12'

I
- I - I I - * - * -

Uf40UN() Y.i'RIiCE TO

UP UndiSturbej hl~on
TP- letl Pit A A~Jqcs V-Vorie Test

Iloport~ons Used
atfoe o 0100n/6

soile 2010350/

(ASiNG TI 4F N
1401b OW m 30'foli2 OD Soarnler SUMMARY

Ci'hewinless Density Cohesive Consistency EihEj,
0 0 oe 0-4 Soft 30 + Hord Riock Coring ..

IO-30 Med Dense 4I8 M/Sl If Somples .



100 WATER STREET EAST PROVIDENCE, R I
Texas Instruments IADDRESS Attleboro. Mass.

* PROJECT NAME Low Level Radiatiol_._.. ILOCATION Attleboro, Mass,
REPORT SENT TO above . nVstigation iPROJ NO.
SAMPLES SENT TO Taken at Site I OUR JOS NO. 94-312

DATE
HOLE. NO. - B- 7

LINE & STA.

OFFSET

SURF. ELEV.

GROUND WATER OBSERVATIONS CASING SAMPLER CORE BAR. Dot/2 Tlm.__.1111mAt afer Hor S 3-2jISTART 5/121940."
Al - _ le, ....... ,ou, s T rye COMPLETE 5/12/94 JR.

S-ze _ 1"3/8" _ TOTAL MRS.
300# 11BORING FOREMAN P). Vi-e-lra

At ofle' ...... Hours. Hcnmmer W1 BIT INSPECTOR

Hammer Foil -- 121. __ SOILS ENGR.

SOIL IDENTIFICATION
Remarks include color, grodoion, Type of
,ol elc ROCk.CoIOr,ftype, condiion," hard-
ness, Drilling lime, seorms and etc

I SAMPLE

I No
Brown medium SAND & Gravel,
Cobbles

Bottom of Boring 3'6"

1

3

Pen Rec-

12' 1..

12' On

AR,'

b AI ll

GROUNO yRA( o
NImpI;e Type

0:DyC- c.,re'i whjýj
UP U~ntI~sujtbe~ I.,$ion
TI': Tetl Il A-A i~ V VriA,2Test

P' 000, Ions Used

"Olre 0 to 11 ý

SOm7e ?('10350o/c

CA,7INCG T tr.N
14L)il0 W I & 30 foil on? 200 Samp-~ler L) M-M

CohesinIess Density ICohe-sive Con'sistency E or' f,,r

0) '0 Loose 0.4 Soft 30, + ,iord Rock Cortn
10 NO Med Dense 4-8 M/Sl.if Samples

- I



100 WATER STREET EAST

TO Texas Instruments I ADORE

PROJECT NAME LOW Level Radiation I LOCAT
REPORT SENT TO above, Investiýation

SAMPLES SENT TO

PROVIDENCE. R I

:SS Attleboro. Mass.
ION Attleboro, Mass.,

PROJ. NO
OUR JOB NO. 94-312

DATE
HOLE NO _ B -8
LINE & STA.
OFFSET

SURF. ELEV.
II

OROUND WATER OBSERVATIONS

At

At

after.~. -_- out

aft er..-. .Hours

Type

Sze! 0
Hcrnmer Wt

Hammer Foil

CASING SAMPLER

s/s

300

CORE BAR

BiT

Dot0e Time

START 5/12/94 pm
COMPLETE 5/12/94 ___

TOTAL MRS.
BORING FOREMAN P. Vielera
INSPECTOR
SOILS ENGR.

.1

SOIL IDENTIFICATION
Remarks include color, gfodotoon, Type of
Soil etc Rock.coIortype, condition, hord-
ness, Drlling time, seoms and etc

Mai t

Hit Refusal @ 6" - Moved
2' back
Bottom of Boring I'

I

S

Na

1

--I

K

t

AMPLE

FP e- [Re€c

I 5

6"

I
I I - &
GROUND jI C To

TP-, Te't Pit A Auljr'r V. V.-ne Test

- a -

SI I" CA'ý NG T t4E N.....
P"op~roflon tI~ed 140itOWt t30 faol on? OD0 Sampler
trace 01010% C.-nes-niiss Density Coh~esive Consistency

litle oO'.) ( 10020 0 ' ose 0-4 Soft1 30 4 Hard
sofle )1351/ 10-30 Med Dense 4-8 M/Stlff

50.3~/ 50r Dense 1 8-lb Stiff Il

i SUMMARY

Rock Coring -.. .
Samples



100 WATER STREET EAST PROVIDENCE. R I

TO Texas Instruments IADDESS Attleborot MaSse.
PROJECT NAME , L 4d4_ ILOCATION Attleboro, Mass.
REPORT SENT TO .aboveP . 1 nvestilgat Ron
SAMPLES SENT TO ..... i OUR JOBNO 94-312

DATE

HOLE NO. B-8A
LINE & STA.

OFFSET

SURF. ELEV.
|1

GROUND WATER OBSERVATIONS

At

At --

of 0

offep

Type

S-ze; 0
IlL-e AftC W

Hammfer Fall

CASING SAMPLER CORE BAR.

s/s

30 BIT'2-u--

DTime
e.0START 5/12/94 __ p.,

COMPLETE 5/12/94
TOTAL HRS.

BORING FOREMAN P. Vre ra
INSPECTOR
SOILS ENGR.

. HOurs

m I

LOCATION OF BORIlNG

x Casing SOMPIPK Bia*s Depir'
per om T

of
E:'Orrlve

Blows per 6
on soff pie,

f orn

Moisture

Density
or

r-., i.t

Strato

Change

SOIL IDENTIFICATION
Remarks include color, grodotion, Type of
soil dc Rock. colortype, Condition, hord -
ness, Drilling time, seams and etc

SAMPLE

No l en
I I Elov = * = *I

U --- | - ± -- L
as a- l

I1Q 0a Refusal at 1'n

I

- - - - /

-........... Li

2

I
* - 'L___ L I .............-I....... I - Iv.

safrr ie lvpe
0([)Iy C Co'ei %,j.
UP ; Une-stu~rbed V15,101
SP: Ie~i Pil A :Augv. v'Vn.Ts

Pr oporflons Usekl

Wonif 20Wo35%y

"CASIN(, THEN..................

1401bWt W 30" toil On 2 00 .3ompler
Cortes,onless Density Cohesive Consislency

L) iO I ose -04 Soft 30.
10 30 Med Dense 4-8 M/Steff
NO !) ) l'lenses A-15 Clihf f

5IJMMAR v I

Hard RmhW Coring..
Sample ..S



100 WATER STREET EAST PROVIDENCE. R I

TO Texas Inotruments -ADORESS Attleboro, Mass.

PROJECT NAME Low Level RadiaU.o. _ ILOCArION Attleboro. Mass.
REPORT SENT TO above / Investigation iPRO NO
SAMPLES SENTTO Taken at Site ____ I OURJOOBNO 94-312

DATE

HOLE NO B-9

LINE & STA.

OFFSET T

SURF ELEV.

*GROWt

Ai _ _

At~

10 WATER OBSERVATIONS I

7) pe

S~ze -D
rqcrnmer *t

Hammer foil

CASING SAMPLER

______ 300#

CORE BAR
START 5/12/94 P._
COMPLETE 5/12/94 ___

TOTAL HRS.
BORING FOREUAN. P- Vieira
INSPECTOR
SOILS ENGR.

Cfte'........ours BIT

SOiL IDENTIFICATION
Remarks inCude color, grodotion, Type of
$o0i eic Rocii.color,type, condihon, hord•
ness, Drishng time, seoms Ond etc

SAMPLE

No Pen Re(
L
IF-

Brown medium SAND & Gravel,
Cobbles

Bottom of Boring 3'6"

1

2

3

2'

2'

121

I.I
ih I I ___ I.

C) ofrY C. Iorej A j '.

UP'I!Fu E

h r ~ j,.

Some.

C A 1; N G T141 N
14loitl WI 30 lo"I onC Sjýr.pier 4M M AR'v

Cohes~cnless 0ens.1y cl-heside CNI'I~ter~cy Ett ~'1119
0i o Loose 0-4 Sof t 30 t t-qord Roco Coring

S0 -30 Med Dense 458 M/Slkff Samples
'.*1) fln- 50,~ -~n~ I A-1 - -



6 9Wl %I~ll V.-6 I r1L •1J1 I&L I

GUILD DRILLING CO., INC.
100 WATER STREET. EAST PROVIDENCE, R.I. 02914

(401) 434-0750

Subed: Additional Boring Data - Low Level Radiation Investigation

Locstion: Attleboro, Masa. (Haggerty Drive)

Our Job 'No; 94-312 Your Project or Contract No.

DOte.: May 19, 1994 Via: frcm

To: Texas Instruments
34 Forest Street
Attleboro, Meas. 02703

Attention of: Mr. Michael Elliot

Copies I or
Sets

DESCRIPTION

Boring Reports: B-1 through B-20.

SAMPLES:

Remarks: More reports to follow.

By:
L. L. MORRIS



W %01I6 60 LI'II".. 6lIMI N LiLU .g 11111.;
100 WATER STREET EAST PROVIDENCE, R I

TO Texas Instruments IADDRESS Attleboro. Naus.

PROJECTNAME Low Level Radiatton ILOCATION Attleboro, !Mps.
REPORTSENTTO_. -abov•re-. Investigatlon PROJ.NO.
SAMPLES SENTTO Taken at Site I OURJOBNO 94-312

DATE
HOLE NO. B-1

LINE S STA.
OFFSET

SURF ELEV.
h I III

GROUND WATER OBSERVATIONS

er ....... Mours

T ype
Size; D

H-c~mner *1
Hammer Fall

CASING SAMPLER

_ aQQLk

CORE BAR

BIT

Doff Till111
START 5/16/94 .A,
COMPLETE 5116/94 - J
TOTAL HRS.
BORING FOREMAN P. VYeira
INSPECTOR
SOILS ENG.

LOCATION OF BORING

Casing 5omple Tjep Biows per 6" Moisture Strato SOIL IDENTIFICATION SAMPLE
slow& Depths Of on Sarpler DeRemarks include color, grOdtion, Type of

per rorrn •, or Change Soiletc Rock. C0o1r, type,condition, hard.

'per From- To Eor"'pe "7-6 DEI f- 12 "18 (;onsi$t Elev ness, Drihngte, seorns and etc No Pen Roe

0a ARDDalt
I -- --I60'-l16"1 ._ .D o~~ 3LInot 112"D ofT ritD is

-2 V --3 T6" D

(34")

(24")

Brown Yellow medium SAND
& Gravel

1 -3/8"''
3:

ýU2

1211
A -.. l........L-.--..a &-...-d I

Bottom of Boring 3'6"

I

-------.- - -.. ..-.

-ii i

I -

K.-

I
I

Gfh)UND'L) 4FA-CFE To

QP o(rSlutwetia ~ir
TP- TCrt Pi A-Auac, Vvtýnc tgg

Ptoport.0r,% Isea

frojce (~o goCV

CASING THEN
1401L At a 30fo on 2' 0D Sampler SUiAMA'RY

Ccv~es,ornless Density Cohesive Consistency Earth Bk, .,
0 10 Loose 0-4 Soft 30 + Hard ROck Coring
10-30 Med Dense 4-8 M/Stif I Samples .,..



TOPRO
00WATER STREET EAST PROVIDENCE, R I

T"60 Instruments __ ADRS Attleboro1 . Maos.
ICT NAM LOW Level RadiAtion ILOCArION Attleboro, KqosS.-

OPT SENT TO ab..A eM _ InveettlR8 dog jpOj NO
f[S SENT TO - Taen at Si~te _____ 1OJRJ0BNO 94-312

DATE
HOLENO. ______

UNE6STA. ____

OFFS9T
SURF EL.EV.

uONO WATER OOSERVATIONS CASING SAMPLER CORE BARI START 5/A6/94 JoeOfu........ Ptouvs 3_Type -_ COMPLETE 5/16/94 5
Size__ D 1-3/8_ TOTAL "MS

!SOMING F01RMA P. VIEUX&
At offer-1...-- Hours Hcrmer *f 3091 BIT INSPECTOR

Hanirwc' Foi __- SO"LE ENGR..

SOIL IDENTIFICATION SAMPLE
Remarks include coIor, gradation, Type of
Sol elt Rock -Color, type, condition, hard.
ness, DrlingIme, seams ond etc No Pen Rec

Asphalt

Brown Yellow medium to fine--1
SAND & Gravel

3 12'

Bottom of Boring 3'6"

*-1
I

I I
'I I I & I. I ____ & _____ __________________________________________ IinIinI~

GROUNOg S(AFACE TO
sapej1pe

0D:Dv C:Co,e4
UP Urnaturbed Piston
T P: TestPit A Auger V:Vqine Tes

~~OOOwtilns usea
froce 010o0%
I~tIC I 0 t2001"
%omf 2011059/c

. CASING THEN
i401b WI 30 foil on ? 0 { Somoler "t)JMMARY

Cohesionless Density Cohesive Consistency Ecwth

0 10 Loose 0"4 Soft 30 + ?iord HW.ck Coring -

10.Y) Med Oense 4-8 M/Stif I.Somples 1...
30-50 Dense I 6.15 Spltf I.. - -..



00WATP* STREIT fEAST PROVID ENCE. RI
Te~,Instruments _______ ADORESS Attleb~orp. Magss

* PRO CT #JAME Low Level Radiation ILOCATiON Attl.eborg. Mona.
A OTSIENT To- Ak§!bP J nvestigationl PO.N

SAMPLE 6 SENT To_ Takou at Site t~RoN 94 3 12

DATE ... . .

&Wh S STA.
OFFSET

4WaF. ILEV.

GrOUND WATER OCSERVATIONS CASING SAMPLER CORE BAR
START 5Ai1 -/94

Afte....O.- Hou Type COMPLETE 5-16194 -.,
Sgue, D 1-318" TOTAL MRS. - "

____gOING mFOREMAUN P. Vf• --
At .. . . fer....... HOurS Hcmmer W1 3_W BIT IWSPCTOR

Hommer Foil ... 12" SOILS ENOR.

SOIL IDENTIFICAT ION
Remarks include color, gradation, Type of
soil etc. Roci. -colo, type, condition, hOrd-
ness, Droning tfRi, seams and etc

SAMPLE

,o Reo .
r ...... ,r -- . "_

Brown Yellow medium to fine
SAND & Gravel

Bottom of Boring 3'6"

-1

2

3

H--

I
-i~iOijOUN() SURF~ACE T

sam-ple type
0' Dry V Cored

UPUL*Infurb4d Pisuon
1PzTe't Pit AýAuqer V'VaneTest

USED
rooportions Usedi
tface 01o010%
little 10102001

some 201o35%/

.. CASING THIN

140 1DWt ,30"'o1on•2 ) 00 ',m.ter SUUMARY
Cohesiomless Density Cohesive Consisit.':V Eo, rh NjW '. V'.

010 Loose 0-4 Soft 30 + Hard Rc, Corin9
10-50 Med Dense 4-8 M/Stfl rr- ,, f.
50 -50 Dense * 8-15 Stil'.0% -f .e



%mrwiUomU w wuww weg U

WU 100 WATER STREET EAST PROVIDENCE. Rt
TO Teans Instruments I ADDRESS Attleborol, Mils,.S ROJCT NdAME Low Level. g a LAn. LCT Attleboro, Mass.
XEPORT5ENTT_ ao.yAkj.___J nvestiyatio!1 IPROJ NO-

HOLE No. B-4
U49 &STA. ____

OFFSET

' mill "&TI I WllJ %. . MW.-.-

"NmýGROUND WATER OBSERVATIONS CASING SAMPIULR CORE BAR INmL
3...' rSTART A.6/4 19

Asqf• ..... s Type COMPLETE 5LA6 /94 _ _

5,ze- D __ _ -___ TOTAL 1111.

BOING FOREMAN P. Vfeira
At cfter .... Hours Hcr.mer Aft 300t BIT IIOEC Olt

I orr.meFail 12! - ENG5011.11M R.

SOiL IDENTIFICATION SAMPLE
Remorks include colortgrodotion, Type of
Soil etc RoCk. colOr, type, condition, hard -
ness, Driling time, seams ond etc No Pen Rec

Asphalt

Brown Yellow medium to 1 12'1
fine SAND & Gravel

3 1212

Bottom of Boring 3"6"

7_1
i I I . - I - I -

G"(.MO) ýtR'ACl Tt)

TP f-lptitPi A:Iqe v. V: VolTse.t

- I 1 A I I
.l.- 0 ..... ... .. "CAS;NG THE N

proportor'S 0sedi. 1401b Wt - 30'foiio 0a 2" 00 Sompler SUMMARY
t0rCe (o 0o 10 J Comesioniess Density j Cohesive Consistency Eorth lring _T..._._
i,'lje 101o20°/c 0 10 loose 0.4 Soft 30 + Hord Rock Coring

10-30 Med Dense 4-6 M/Shif Somples
so0me 20to350/c xn S.1 M-_.. I .' -i



1111ltl-I. 1,.LU & U11"111.1..161l17. UI.elil IMl.m

100 WATER STREIT EAST PROVIDENCE. R I

TO Texas Instruments ADDRESS Attleboro. Mass.
PROJECT NAME Lw Level Radiation ILOCATION Attleboro. Mass.
REPORT SENT TO above I Investigation IpAOjN NO
SAMPLES SENTTO Taken at Site OURJ0NO. 94312

DATE
HOLE NO. B- 5

UNE S STA.
OFFSET
SUM: ELEV.

AoutJ WATER OBSERVATIOS CASING SAMPLER CORE BM START 5/16194

Aosier.______ 011' MOU, S Type 3_.COMPLETE 5116/94

Sze o D 1-3/8" TOTAL HAS. ----
Aater----Mours 3ORING FOREMAN P. Vie•r•a

Alfer... our rtcmmner WI_ .0L BIT INSGPETOR
Hammer FOil - I SOIL$ EWN.

SOIL IDENTIFICATION
Remarks inClude color, grodoaion, Type of
soil ec Rock. color, type, cond lion, hard-
ness, Drilling lime, seams and etc

SAMPLE

No PenRC

II

1.Brown Yellow medium to
fine SAND & Gravel

Bottom of Boring 3'6"

2

3

12'

12'

- Y - - I - I I - S - S -
GROUND SURfACE TO

Sam~ple Tvpe

D~y C:Cored WAa~~
UP-Undistut bed Pw~on
TP Te-sl Pe A 'Auter V-.vone To~t

_'CASING THEN .

Proporhions Used 14011bWI 30"olloon? ) [ Sompler UMMARY
'race 0 10V/0 C..res0onless Densely Cotesive ConshitencyJ Eorth , ...
litle 10 to120%o , 0 !0 Loose 0-4 Soft 30 + hord Rock Coring
...- 7n,,%, /. ,o0-30 Med Oense 4a M/Sliff I Sames _om_-3-



BUILD DRILLING CO. INC.
100 WATER STRIET EAST PROVIDENCE. R I

TO Texas Instruments uADORESS Attleboro. Mass.
• POECT NAME Low Level Rala... IaOCATON Attleboro. hass..

W PORT SENT TOAb __ Investigation 'PROJ NO

SAMPLES SENTTO Taken at Site IOURjO"NO 94-312

SHEET - Of a
DATE
HOLENO. B-6
UNE G STA.

OFFSET . ...
SV.ELEV.,

IaII II

GROUND WATER OBSERVATIONS

offer _ .... Hours

offer....... Hours

T ps-i

S-ze1 0
Mcmmef *1

HMnar~¶er Fail

CASING SAPLR

-3/8"ko

ODRE BAR

BIT

START 5116/94 -

COMPLETE 5/16/94 -_r
TOTAL IMRS.

ORIN FoEMAN P. V-e raT
WSPIXTOR
SOILS E111111511

SOIL IDENTIFICATION SAMPLE
Remorks include color, grOdation, Type of
soil ec rfock-coor, type, conditionf, hOfd-
ness, 0rdinng lime, seams and etc No Pen Rec

Asphalt

Brown Yeliow medium to 1 12'1 2'
fine SAND & Gravel

2 12'110-

3 12' 5'

Bottom o[ Boring 36""

W P - I - I l l_________
- I ~ - ~ ~

GjkOUJND SUNwfACf To
sompig Tyipe

0D-6ry - C: 7C- -1e d h~Ir

LII' Und~slurbtd h-~,oon

I
I ISF.0 . - -j CASING THEN

Plopw?.ions iJsej 1401b Wt a 30" foil on 2 0 U Sampler
froce C.) t 0% Cohesioness Density ICohtsive Consistency

lite 101020-1, 0 'o Loose I 0-4 Soft 30 + or
. 10-30 Mied Dena 4 -A U/qt.ft

SUMMARYI

Rock Coring __



0 WATER STREET EAST PROVIDENCE. R I

TO Texas Instruments ADDRESS Attleboro. Mass.
PROECTNAME Low Level Radiation ILOCATION Attleboro. Mass,
REPORT SENT'TO above L Investigation I No.

SAMPLES SENT TO Taken at Site IOURJoeO 94-312

DATE
HOLE NO. B-7
LINE & STA.
OFFSET

SURF. ELEV.

GRCAt4 WATER O6SERVATIONS CASING SAMPLER CORE BAR SAT._9

A Otter _Ho_,s Type 3  2 -TA COMPLETE 5/16L/94

Size; ID I_ 1-3/8" TOTAL MRS.
__•IW__,_ SMO P. VieTra

At after__-- -Hours 300# WI _ BIT 86PEICT(R
HI imer Fall " ER. -

SOIL IDENTIFICATION
Remorks include color grodoation, Type of
soil elc Rock. color, type, condition, hord -
ness, Drilling time, sOems and etC

SAMPLE

I I

Gray medium to coarse SAND
& Gravel

Bottom of Boring 316"

-2-

12'

-0'

I
- . - * S - * - * -

GRCUND SaRF ACE TO __
Sompie Type

0DOry C:Corrd *-wp
UP". Undi~turbed Pisgon
TP-Te~tPit AAuger V-Von@Test

uSED ... NCASING N

Piopotions Used 1401tW1 a 30"follon 2 0 0 Sompler SUMMARY

t'oce 0to 00% Coftesionless Density Cohesive Consistency Eorfh BO.NrG ...

little !Ot02O 0 10 Loose 0-4 Soft 30 + Hord RoCk Coring -

some 20to350/c ,0 - 0 Me'd. 0en 4.8 M/Slhft Somples _
3-50 Dense I '1,,t.



.1wU m% llU in fg EU 11~llmo
100 WATER STRU(T (AST PROVIDENCE, R I

TO Tea Inotul Kits~--. ADDRESS tebgs_*.

* PR"JCT NAME -k -LM i44414"ik-~. I LOC ArION Attleboro. Ha~s#.
REPORT SENT TO--.a49Y.VO .____jqi~Et4Ljtat on_ _____________

DATE
HOLE NO. B-8

OFFSET_____ __

T
JOM I LD / .~ -.... ~ --- ~ ..- D-. .- w V% t.F.- - - - - =

GRUD" WATER O6SERVATiONS CASING SAMPLER COEW TRTm5e69

At )!I* Hur Yrr 311-l"COMPLETE 5/16/L24 A.j
S.,.,~ 378_____T__ TOTAL HRS.

300-- BI 11111RING OREMAN b Vf *

oft~. iur bcryene SO"___ .IQL IGENTO

SO'L IDENTIFICATION SAMPLE
Remorks include color, gradation, Type of
soil etc Rockcolot,type,condition, hoard
ness, Drisng time, seams and etc No Pen Roe

,,A iphalIt ,

Gray medium to coarse SAND 1 11
& Gravel

3 12' 41

Bottom of Boring 3'6"

IK

w __________ I I s - m m kGjHCXNL) SURFAC[ toe
Sapl lype

UP'.Un~d.%Iwebcc P'ison
T is' T#%I flit A Aujget V; vieie test

Ptoportions Usled

Irace (~i'1010%(
lttlte t0 io2oib/

.CASINGi THEfN
1401b Wt A 30'fal'onl '0D Sampler 2 - I- ..

Cahesionless Density Cohiesive Consistency Eorth &ngavN. '- .

0-t- 10 1.oose 0-4 '.of 1 30 f tiara Rokb Coring
10 -30 Med Oes 4. qR M/Stift Samples 3



%7
TO 'exai

PROECT NAME.REPORT SENT 1
SAMPI&S SENT

IU l Gap " I booms ow 151M 11111110100U0 111111,i %we
0 WATER STREET EAST PROVIDENCE, R I

I Instruments JADORESS Attleboro. Mass.
* Low Level Radiation ILOCATION Attleboro, Mass,.

0O above / Investigation IPROJ.NO.
rTo Taken at Site I OURJO6NO. 94-312

DATE
HOLE NO. B-9

UIE & STA.
OFFSET

SURF. ELEV.

Y
GROUNO WATER 03SERVATIONS

Al _ _ aft l HOuJrs

At after .-. -Hours

Tyjpe

Size I D
Hcmnmer Aft
Hammer Fail

CASING SAMPLER

1Q-2/"
I-37O8O'

CORE BAR
Dot$ Tim@

START 5A16/94 o._

COMPLETE 5/16/94 A
TOTAL MRS.
BORING FOEMAN P. Vfelra
INSPECTOR
SOILS ENGR.

BIT

SOV- IDENTIFICATION
Remorks include color, gradoaton, Type of
soil etc. Rock. COlOr, type, conditon, hard-
ness, Drilling time, seams and etc

SAMPLE

No 1Pen Re(

-i-2' 121Gray medium to fine SAND
& Gravel, Cobbles

Bottom of Boring 3t6'" ,12'

12'

2

-3

121

12'

I I
GROUND SURFACE TO

Sompie Type

UP' Undisturbed Pilo
rP: Test Pit A! Auger V. Vone Test

USEO CASING TliEN
Proportions Used 1401bWt.,30"fallon2' 00 Sampler SUMMARY
trace 01010% Cohesionless Density I Cohesive Consistency F.orth (-.YrN .

little 101020% 0 10 Loose J 0-4 Soft 30 + Hord Rock Coring
some 20to.1o/, 10-30 Med aense 4-8 M/Siff Samples _



- 100 WATER STREET EAST PROVIDENCE, R I

TO Texas Instruments -_ JAORESS Attleboro. Mans.

PROJECT NAME Low Level Radiation ILOATION Attleboro, Mass,
REPORT SENT TO_. abOk-.-M - Investigation iPROJ.NO.
SAMPLES SENTTO Taken at Site jOURJONO. 94-312

DATE
HOLE NO. R-1 nLD
ULNE STA.

OFFSET

SURF. ELEV.

U
GROuND WATER OBSERVATIONS

after . outs

Ofter . HOurs

Type

Size i D

Hoemer ait
Hammer FOIl

CASING SAMPLER

_ V-2Q1
1-/ 1

30041
-- =L

CORE BAR.

BIT

Al Time

START 5116194
COMPLETE 5116/94 -;

TOTAL HRS.
WORING FOREMAN P. Vre/ra
INSPECTOR
SOILS ENGR

SOIL IDENTIFICATION
Remarks include color, grodotion, Type of
soil etc Rock-color,type, conditon, hard"
ness, Drilling time, searns and iec

SAMPLE

-5 3

to medium SAND
Cobbles

of Boring 3'6"

3

I
I I I-- - . m I I b__ I

GROUND SURI ACf To USED)
Samtr e Type Pooo~Le

0! [IrY C. Cor ed * o~vioj. trace 0 toio9/
UP'Undastur bed V ision little to ic%20% I
T P- Ttei I Pi I A7AuQ;ci V: Vone Test sm 0o5/

- I I _________ I - I h -

_. -"CASING THE.N

t401b Wt. t 30"fol on' 0 D Sommler SIUMMARY
Coe.isonless Density Cohesive Consistency Eaorth Borivng"I..

0 '0 Loose 0-4 Soft 30"+ Hard Rock Corinq
1030 Med Dense 4-8 U/Stiff sotpts ..S..am

.V) -"0 I")fno A-I R-I•1 If 1



TO

.RE
PSACM

100 WATER STREET EAST PROVIDENCE. R I

Texas Instruments IADORESS Attleboro., aes.

JECTNAME Low Level Radiation ILOCATiON Attleboro, Mass,
ORTSENT TO above I Investigation IPROJ.NO.
IPLES SENTTO Taken at Site IOURJO6NO. 94-312

DATE
HOLE NO. B-11
LINE 15 STA.

OFFSET

SURF ELEv._
I

GROUJND WATER OBSERVATIONS

after - of Type

S-ze , D

Hcrnmer

Hommer

CASING SAMPLER

12"

CORE BAR

BIT

Dotk Time

START 5116/94
COMPLETE 5/16/94 19
TOTAL HRS.
BORING FOREMAN P. V•eira
INSPECTOR
SOILS ENGR._

At of let _...Hours *oI
Foii

I I

SOIL IDENTIFICATION
Remorks include color, grodation, Type of
soil ec Rock -color, type, condition,hord -
ness, Drilling time, seams and etc

SAMPLE

I

Yellow fine to medium
& Gravel, Cobbles

Bottom of Boring 3'6"

I

2

3

12'

12!

12'

~*1w GROU)ND SUHNACE TO
Sompie lp

0: DfV C-:Cofed Wtjv,%t.j
UP Undistw bed P,~ton
TP;Test Pit A .Aujor' V:VyIjeTi 1t

- I -'.

IS E .........-- CASING THFN
Pruportlons Used 1401b WI 4 30"fO11 on 2 0 Sompler L5JMMARY
trace -e i.,, Cotesonless Density Cohesive Consistency Eo, l .

title it 0to20% 0 10 Loose 0-4 Soft 30 + Hord Rock Coring
some 2o1035,/ c O'30 Med Dense 4.8 M/Stiff Samples

.ome.?Oto3Yc..',O!O I l ~.,; •,,eq



%1V - NAW 0ll n I EM 8 I NE VA 4110 1 1 In U U 9

100 WATER STREIT EAST PROVIDENCE. R I
TO Texas Instruments jADORESS Attleboro. Mass.
RO•¢t NAE LOW LevelRadfion -- ILOCATION Attleboro, Mass.

REPORT SENT TO __AboQY__ ._/_ -Investigation 1PROJ NO

SAMPLES SENTTG Taken at Site jOURJOBNO 94-312

DATE
HOLE NO B-1.2

LINE & STA.

OFFSET

SURF. ELEV.
I I -II__ - __ M_

GROUND WATER OBSERVATIONS

At...

At -

of let ? -llour%

after - 'kurs

Tyrpe

51ze i 0
Hornmer
Hammer

CASING SAMPLER

_1-3/8"

3_t- 2I

CORE BAR

BIT

Tim...._

START 5117194 0

COMPLETE 5 _17/94

TOTAL MRS
BORING FOREMAN P-. Vie rT
INSPECTOR
SOILS ENAR.

f'ai
Foai

a

LOCATION OF BORING
Cosing Somple
Bloa, s Deptr$

Per firom Tr. .. ... .fo n t . ... . .

T
11,e 8;Ows per 6 J Moisture IStfolo
of on Sampl~er Density Chag

scv rom or2~I~ og
61 ri -12 i218 JConsiitt ~

T

50it IDENTIFICATION
Remot ks include color, grodotion. Type of
sod eD Roclln tolom, type conditon, hOrd
mess, •Dhriln htime, stomp,• and etc

I

SAMPLE

I

D*" AlDhalt
I - -- --

6 116 T~l 1 7 JL -- D1ML'jLi

_T-2 '-D -" -f -of

2_Tr_7_r ______ D II i

(3h") Brown medium to fine SAND
& Gravel, Cobbles

(2ý")

31-3/8":
I T - .. --

Bottom of Boring 3b6"

_ _ -TI

I- I~~ A~1- I -

'CRf-ItNO)~i~ ~ To
Sq1rr~V.~ I p

(I0; Ol ci.' eil
UP Uiiiifur L'rJ ;I ['.101

STP;#,~tl P A Auvjio V Volle Test

t~0 PYu, 0 %.

%i""r

'-A,;NG T141., N

1401t, WI a %0( 'fall on ý' (. L) Sampler
Coitesoinless Density Ctht, Cinsimencv

oI 10 1Lonse 0 4 Soft 1 *30

10 30 Med Oense 4-8 MA/Sttff

.,i IMMAMf V
Hiit1 Rr*'v JG

Haord R'Kh CI l:rwg
Samples ..



100 WATER STREET EAST PROVIDENCE, R I

TO Texas Instruments IADORESS Attleboro. Mass.

PROECTNAME Low Level Pidialton ILOCATION Attleboro, Mass.
REPORT SENT TO above j Investigation J PROJ. NO.
SAMPLES SENT TO Taken at SLte I OUR JOB NO. 94-312

DATE
HOLE NO. B-13

LINE 5 STA.

OFFSET

SURF. ELEV.
II

GROUND WATER OBSERVATIONS

At

At

ofiltr -- Hlours

offer--. - Hours

Type

Size I D
Hcmrmer Wt

Hammer Foil

CASING SAMPLER

3Th2t1
_ 3/81Q

CORE BAR

BIT

Dots TIme

START A .

COMPLETE 5/17/94
TOTAL HRS.
BOING FOREMANU P. V-eTra
INSPECTOR
SOILS ENWR.

I I

SOIL IDENTIFICATION
Remarks inchL JS color, gradation, Type of
soil ec Rock. cOlOr, type, condition, hard -
ness, Dring time, seoms and etc

SAMPLE

NoTPe~nRec
I I . . . .

- I = P = I =
I I

Brown medium to fine SAND
& Gravel, Cobbles

I m

Bottom of Boring 3'6"

1

3'

I T,

121

12'

77

51

- I - I I - * a

GROUNC) SURFACE TO
Son'ule Type

6--6y C&JcrcdA .*-

UP; Londsltuibird I~
T i-:Tes Poit AlAjqei V.VonC Test

USED .. CASING THEN
P'iOport On$U LJsed 1401bOW 30" ol on2 0D Sompler SUMMARY

twoe 010tiO/% CotI'esonless Density Cohesive Consistency Eaorth Bor N ._j I31
Ilrie It o20%, 0 10 Loose 0-4 Soft 30 + Hord Rock Coring

10-30 Med Dense 4-8 M/Stiff Samples - .
so ..e 201035/c 30-50 Dense 8-15 Siff f



TO Texas Instruments

PRiOJCT NAME -Lo Level P

REPORT SENT TO above
SAMPLES SENT TO Taker

WATER STREET EAST PROVIDENCE. R I

IADORESS Attleboro. Mass.
Adiation _ ILOCATION Attleboro, Mass.
/ Investigation i pROJ.NO
at Site I OURJOMNO. 94-312

DATE
HOLE NO. B-14

UNE & STA.

OFFSET ___

SURF. ELEV.

GROUNDO WATER OBSERVATIONS

At

At

offer -- ours

a f er-., Hours

Type

Size; 0
Hc(mrer

Hommer

CASING SAMPLER

1-378"
300#

CIDRE BAR

BIT

Dote Time
START 5/17/94 .'

COMPLETE 5/17/94 ____
TOTAL MRS.
WORING FOREMAN P. VreTra
INSPECTOR
SOILS ENGR.

Alt

Foll

SOIL IDENTIFICATION
Remarks ,nclude color,,grodotion, Type ot
soil elIC RoCI -COlor, type, condition,hOrd-
ness, iriliing time, seo's Ond etc

SAMPLE

NOPn Re

- - --- I= I = I
I In I I

Brown medium to fine SAND
& Gravel

Bottom of Boring 4'6"

1

2

3

12'

24

I - h I I. - I L I - I ~1 - I ~

GRO R'.Wf T() -

P() (ry C Ccre I %~..

TI'Va Te-,t 1't A Ajqi~' V:Vonp' test

rioo~t-ons Us.tj

wo'ne 2O'o35 0/c

.. fASIc,, T HEN .- -.-

i4O0i1bWtI a 310 ' 10110. 2 0 ) Sampler
C-~~~'rsDensity Cche~lie consistency E of t Ikx'n
c) 10 L oose~ 0 L4 Soft 30 + 140fd Rc.ai Coirnq

10-30 Med Dene 4 ; M/Stiff Isompies
30 -50 Dense 0.15 stiff -. d'.



TO Texas Ii

PROJECT NAME
REPORT SENT TO
SAMPLES SENT

100 WATER STREE- EAST PROVIDENCE. R I

nstruments iADDRESS Attleboro, Mass.
Low Level Radiation ILOCATION Attleboro, Mass.

aboLve / 1ygestipation 1PROJ NO-
TO, Taken at Site , OURJOONO. 94-312

DATE
HOLE NO. B-15

LINE & STA.,

OFFSET

SURF. ELEV.
. b I

At

At

GROUNDO WATER OBSERVATIONS

ofe Htours

Ottcv. Ho Murs

CASING SAMPLER CORE BAR.

S-ze I.)
Hicrnmer *1

Hommerir Foil

3k-2 so
300#

12"
BIT

Do to Time

START 5/17/94 Se

COMPLETE 5/17/94
TOTAL MRS.
BORING FOREMAN P, Vtetra
INSPECTOR
SOILS ENGMR.

a I &

SOIL IDENTIFICATION
Remorks include Color, gradation, Type of
soil etc Rock -coloIr,type, condilion, hOrd-
ness, Drilling hme, seams and etc

SAMPLE

-= U U =

Brown medium SAND & Gravel

Bottom of Boring 2'6"

1

Iii ... 1. .-'-1
GiROUND) S.i'AWE. TO

0 0,v Und Cortej

TP: Tr7', Pit A u;c v,)r'e rest

I I I I - I m1 - I

Wi,'te Cc20'10301

iCAliNG- T HE.N

1401bc.'es *1 30 full on~ 2 ýJ L) Saii.pler 'YjM~,6
CzhsclesDensity coteie.e consistency (Ev'h Bolen

0 ;0 L Ouse C) 4 Soft1 30 + I-fard R~.-% m *oing
10-30 Med Dense 4 89 M/Slif ISfpe --. 2.
30-50 Dense 1 8 15 StiffI



100 WATER STREET EAST PROVIDENCE. R I

TO Texas Instruments I JADDRESS Attleboro, Hass.

PROJECT NAME Lov Level RdLJation ILOCATION Attleboro, Mass.
REPOT SENT TO .above / Investitation -JPROJ.NO.
SAMPLES SENT TO Taken at Site I.JOURJOBNO. 94-312

DATE
HOLE NO. B-16

LINE & STA.

OFFSET

SURF. ELEV.

C
CROUND WATER OBSERVATIONS CASING SAMPLER CORE BAR

Aa. __ _ of ter -- H
4ours

of ter. .- - 4 -t

Type

Size I D
Hcmmer *1
Hamerw Fail

300_
12"

BIT

Dote Thme._
START 5/17/94 _ _

COMPLETE 5/17/94 - li
TOTAL MRS.
BORING FOREMAN -. Pieira
INSPECTOA
SO•iLS ENGR.

&

SOIL IDENTIFICATION
Remarks include color, gradation, Type of
soil etc ROck.color,type,condi, onhord-
ness, Drilling time, seoms and etc

SAMPLE

NoTPen Rec

-- *5=5=1=

& Gravel 1

K--

-H

- - ~ I I A.,.A I - I ..........A I - - I -GROUND ';wR#ACE TO?

.orflte~ *T ype

Ur *. n (iSht'~f.ed, Piston

T P Test P0t A -AucrV *'Vane etoi

Vroporl-iiS UheJ
"o0re I , bI 00/c.

S0111lC 2010350/c

* .CASiNG THiEN

1401b Wt a 30 toil on 2 0 [) Samplier 6~Ii
C.)'tsonfess Den~sly Cahest.e ConsislenCy Eol -h EkWirv

01 0 t-oose 0-4 Soft1 30 + Hold R.-ck ý.ortng
10-30 Med Dense 4 48 M./Staff Sof'pCes 2
1,) - i0 De n '.a I A-IS, Ifr- .



%0%j516610i WMU-I.-Ino,, 11.,.1"Im,' 8 Uil ei
100 WATER STREET EAST PROVIDENCE. R I

TO Texas Instruments IADDRESS Attleboro, Mass.

PROJECT NAME Low Level Radiation ILOCATION Attleboro, Mass.

REPORT SENT TO abo ve _ Investigation PROJ No.¢.m;=•.Tn Taken at Site I,, ,•, 94-312

DATE
HOLE NO, B-17

UNE & STA.
OFFSET
SURF. ELEV.______

D Tmc Tt 0 w W^ 9

RJOUND WATER OBSERVATIONS CASING SAMPLER CORE BAR TT //o

_ _ _ _ _ afe ~ ou sS T A R T 5 /1 7 /9 40.11At of le, ... ... ... Hours pienMP E E 51 7 9

T yre ____ -___ COMPLETE 5/_17/94
Sze iD 3k"-2_" TOTAL 1RS. -1

At _____ after.-, _.. Hours W-~'mr ~ ____ ____BRING FOREMAN P. Vie Ira,.cme, Al 300# BIT DISPECTOA
HOr'mmer Fail 12" _SOLS c ___R_.

LOCATION OF BOR81MrC.

I-
a.

Casing
Blow$

per
loot

$ample
DomsI

From - ý

T'rje

som-pe

Blow.s per 6"
an Sompler

From 7
0- 6 IF-_6Tl a2-18

Mo,sture

Density
or

Corns. 5

Strata

Change

Elev

SOIL IDENTIFICATION
Remarks include color, gradation, Type of

soid elc Rock.color,type, condition, hard-
ness, Drilling timte, seams and etc

4ols's, t,# Lr&• lhJL• A L.

6"-1'6" D Brous not Take

1 '6"-2'6'' D ,, J ,

i-

. .._..... ..............

ri Oki')

(2)11)

Brown mediun SAND & Gravel

Bottom of Boring 2'6"

SAMPLE

No Pen Rec

S12''-

.or'Ag

I
______ ____________________________________ I

0 1 041 C c~o-ej ''(he C'trC ý44,

20c Io 110i*

C A N G T ri~f. N
1401D *I? & 30 foir on Z! D) So-ocler

3',es-onless Dens-ly I ých'es¶.e COmsiser%,y Earth
L) close 1) 4 Sof t 3C + Hard RX k

10 30 Med 0ense 4 M/Stiff SornpTeit PýI 0 A Aujqe .i V,;'.e Test s



TO Texas I
SPROJECT NAME

KPORT SENT T(
SAMPLES SENT

100 WATER STRUET EAST PROVIDENCE, R I

nstruments eADRESS C Attleboro. Mass.
Low Level Radiation ILOCATION Attleboro, Mass.

o above / Investigation PROJ.NO.
TO Taken at Sitee IOURJO6NO. 94-312

DATE
HOLE NO. B-18

UNE S STA.

OFFSET

SURF. ELEV.
I - I

GROUND WATER OBSERVATIONS

At

offer - P-.- Muls

of ler-_... __HOur3

Type

Size ;D
Hcmrrimer *1

Hommer Fail

CASING SAMPLER CORE BAR

3ý1"-2t1

300# BIT
12"

Dote Time

START 5117194 OAm

COMPLETE 5/17/94
TOTAL HRS.
8ORING FOREMAN Pe VIEFra
INSPECTOR
SOILS ENGR.

& I

SOIL IDENTIFICATION
Remarks include color, gradation, Type of

sOil etc Rock -color,type, condition, hard-
ness, Driing time, seams and etc

SAMPLE

No TPer Rec'

Brown medium to fine SAND
& Gravel

Bottom of Boring 2'6"

1 2

GR('uND UO . To SE
Somple 1',pe Piopo'tions te

O:f.C-ord Ad'%!'* '!are Q Ua101 11d
L'P- Un-lu~,tu,.-rd f',~ton 'litte 10t02001,.
TP: 1ertPit AýAuqer ViVone j Tgst -om 20to35"/%

- I i - I - m
-. CASING T14EIN
. C A ,IiN G Ti4f N .. . ... . .... .. . .. . .. ..

i401b WI - 30"fiol on 2 00 Sompler
C.rlesionless Density Cohesive Consistency

o O LOose I 0-4 Soft 30 + Hord
10 30 Med. Dense 4-8 M/Shiff
I e% _ -^ n---- nI ... r-..a

r UM LiRfy
Earlh 9ucw.... 10
Rock Cr4 nq
Samples



100 WATER STREET EAST PROVIDENCE, R I

TO Texas Instruments JADORESS Attleboro. Mass.

PROJECT NAME Low Level Radiation ILOCATION Attleboro, Mass.
SREPORTSENT TO. _--. above I Investigation PROJ.NO.

SAMPLES SENTTO- Taken at Site IOURJO6NO. 94-312

DATE
HOLE NO. B-19
UNE 8 STA._

OFFSET _

SURF. ELEV.
I

Y
GROUND WATER OBSERVATIONS CASING SAMPLER CORE BAR.

At~

At . -

offer. Hlours

oftlet H..ours

7 pe

Size iD
flcrnmer *1

Harmer Foil

300#
12"

BIT

U011 Tim.el

START 5/17/94 9.H

COMPLETE 5L17194 A__
TOTAL MRS.
ORING FOREMAN P. VT Ter-a
INSPECTOR
SOILS ENGR.

SOIL IDENTIFICATION
Remarks include color, gradation, Type of
soil etc. Rock. Color, type, condihon, hard-
ness, Drilling time, seams and etc

SAMPLE

No1T~eRec

Brown medium to fine SAND
& Gravel, Cobbles

Bottom of Boring 2'6"

2

I

I
4

I
Ui~kI%l) H'NA(F. TO

C) POry' cC c~eJ A Al-,-

T P . YeP V..,pe 7e~j

I I I

,'ooofe f, ',lo M%

14'J'tv *I . 3(. furl on 2 0 ~ -Liiet
(UW'-0riesose Dend 1Co es~e Consistency ctrEw~

0 i. L.0ose fl 04 set 1 30 tiord R.'(01 C('r~ng
IL -30 Med Dense 4 8 W/Stilt sompies

SO 5 Dense 0 i5 Stif I.-



TO Texas
O PROJECT NAME

REPORT SENT I
SAMPLES SEN

11 11 N ON E a,-,,- i U ome 0 "11111 eW .5 i1 %now

100 WATER STREET EAST PROVIDENCE, R I
Instruments - IADDRESS Attleboro, Mass.
-Low Level Radiation ILOCATION Attleboro, Mass.

_o . above / Investigation PROJ.NO.
TTO • Taken at Site IOURJOBNO 94-312

DATE
HOLE NO. B-20

LINE 1 STA.

OFFSET

SURF. ELEV.
I

At

CGRONO WATER OBSERVATIONS

after Hours

ofter ..of t HOurs

CASING SAMPLER CORE BAR.

Type

S-ze -D
Hcrnmer *1

Ham'mer Fait

34"- 2"
300#

12"

Dote Tim@

START 5/1L7194
COMPLETE 5/17194
TOTAL MRS.
BORING, FOREMAN P. VYelrra
INSPECTO R
SOILS EM.

BIT

SOIL IDENTIFICATION
Remarks include color, grodotlon, Type of
soil etc Rock. color, t ype, condition, hord-
ness, Drilling time, seams and etc

SAMPLE

1o PenFRt

Brown medium to fine SAND
& Gravel

Bottom of Boring 216"

1

I

I - .. 1 - - & -
UfRCu&Nl !;L)$?F.%E TO

5 ~vie Tp
o: Ptr Y Cored W!Awo
UIP ir.1,5~turbpj~ 1I;',jort

7 P! Ye ,I Pit A A~ic V Vone Test

uS).......... ... N- '1C A S -N- - - --ý. . . . .

Pf opor 1.Of S IC kie 401D Wt R 30'folf on 2 0 D Sampler ! 5UM A RY1
trae Oo~0/~ Cc 'is DntyIchtesi~e Consistency Eh ~ _

lite 1o20 10 Loose 0 0-4 Soft 30 t Hord Rock Cot~ng
,tt10 -Oo0 t30 Med Dene 4-8 M/Stift Samples

%L1111t In -$Inc %... -a ., . C-..44



GUILD DRILLING CO., INC.
100 WATER STREET, EAST PROVIDENCE, R.I. 02914

(401) 434-0750

Sublect: Additional Boring Data - Low Level Radiation Investigation

Location: Attleboro, Mass. (Haggerty Drive)

Our Job 'No; 94-312 Your Project or Contract No.

Date: May 20, 1994 Via: fcm

To: Texas Indtruments
34 Forest Street
Attleboro, Mass. 02703

Attention of: Mr. Michael Elliot

Copies Ir
Sets

DESCRIPTION

Boring Reports: B-21 through B-40.

SAMPL[S:

Remarks: More reports to follow.

By:
L. L. MORRIS



TO

•~~~% 1111111 9b a-, o 111111 %0 %069ItmImI I I 11 ,11111111 lII n' o,,
100 WATER STREET EAST PROVIDENCE. R I

Texass Instruments I ADDRESS Attleboro, Mass.

DACTNAMTT LOw Level PAdiation ILOCATION Attleboro, Mass.
ITSENT TO- - YaO...Y L lyestitaation IPROJ NO

PILES SENT TO Tahen at Site I OURJOBNO. 94-312

DATE -

UNE & STA.
OFFSE T
SURF EEV

-I I-I- I

GROUND WATRti OBSER~VATIONS CASING SAMPLER CORE BAR

A)

At

aflet . HoutS

after-_ ~Hours

Type

H-cffmer W.
Ham'mer Foll

3kot-2,t

300#
1211

START L p.

COMPLETe 1 __5/1/9
TOTAL MRS.
BORING FOREMAN Pt V"yle-ra
INSPECTOR
SOILS ENGR.

BIT

SOIL IDENTIFICATION
Remarks include color, gradation, Type of
Soil etc Rock- Color, type, condition, hard
nets, Drilling lime, seams and etc

SAMPLE

~7NT~nRec
I I

Brown medium to fine SAND
& Gravel, Cobbles

Bottom of Boring 2'6"

'F21

_________I - I - I -
G.HOUNEU -'j$IIA(. To

Soripie .Type

Tf'PlePit A Auget V v~,ne Tail

lttle~ 10 tolol0);~

si~me ?'01035"1,

..ý'A S N G To,( N ............ . . .... . .. .
14 01 It *I 30 fall n ,2 ' . San',pIer ..1M AIY

Co~s~nlssDensitv Cohesive Consistency tkoi•'-n i ?..
C '0 L.oose 1 0 4 Soft 30 + Hold ROck Coroing

10 50 Med Den-e 4 8 M/Shiff Samples



TO Texas Ii

. PROCT NAME
REPORT SENT T(

SAMPLES SENT

I%011P-IILO 0P'IIL•1p1i.-n.-mIUl L2 1 Iiwl gl•aL.
100 WATER STREET EAST PROVIDENCE, R I

astruments _ _ ADDRESS Attleboro, Kass.
Low Level Radiation ILOCATION Attleboro, Mass.

. above / -Investi•fation IPROJ NO.
TO- Taken at Site _ OURJOBNO- 94-312

v.-- -J w

DATE
HOLE NO. B-22

LINE & STA.

OFFSET

SURF. ELEV.

GROUNO WATER OBSERVATIONS CASING SAMPLER CORE BAR.

At

At

af ter H iours

offer-. HoMurs

Type

S-ze I D

Hcmmer *t

Hammer Fall

3000
12"

0Ot7 Time

START 5/17/94 8.,

COMPLETE 5/17194 _ _

TOTAL HRS.
BORING FOREMAN P. VTiera
INSPECTOR
SOILS ENGR.

BIT

£ .5

SOIL IDENTIFICATION
Remarks include color, gradation, Type of
soil etc Rock -color, type, condihon, hard -
ness, Drilling lime, seams and etc

SAMPLE

Brown medium to fine SAND
& Gravel, Cobbles

Bottom of Boring 206'

12

GRO0UND SijRF.CE TO __

D! ry C-Cored
UP ;Undistugtwd Pisflo
TP - Test Flo A~ : Aug V.: V(ne Telt

I____ I_ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ I I I.. -

PrOpOrtionS used
Paoce o1010%/

some' 201o 35%/i

. 1 CASING THEN . . .. .. .
14OIbbWI t 30"foIl on 2 0D Sampler SUMMAI It

Co-esotess Density Cohesie Co•,sisency Eoarh 3Ci--, _q
0 to Loosei 0-4 Soft 30 + "Ord Rock Coring
10-30 hied. Dense 4-8 M/Shiff Somples -



TO Texas
PROECT NAME
REPORT SENT I

SAMPLES SENT

* -• n lM w - - U U -5U•m i U , w i l•W -

100 WATER STREET EAST PROVIDENCE. R I

Instruments IADORESS Attleboro, _Mass.

Low Level Radiation ILOCATION Attleboro, Hass.
0O above / Investigation JPROJ. NO.

rTO Taken at Site IOURJOONO 94-312

DATE
HOLE NO. B-23

UNE S STA.
OFFSET

SURF. ELEV.
-1 ,, Time

GROUND WATER OBSERVATIONS CASING SAMPLER CORE BAR
START 5/17/94

At f ater H.ours Type__ COMPLETE 5/ 7/94

Size I D - - 3ý"-2•t TOTAL 1RS.
WORING FOREMAN P. ieiira

At o#ter. HOurS Hcrnmer WI 300# BIT INSPECTOR
Hommer Fall 12" SOILS ENGR.

LOCATION OF BORING

Casing
slows

per
foot

Sample
Depths

From- To

Type
of

Sompie

Blows per 6"
on Sompler

From Tg
0 .611 6 -1 21 2-18

Moisture

Density
or

Consist

Sirolo

Change

Elev

SOIL IDENTIFICATION
Remarks include coIor, grOdOtion, Type of
soil etc Rock - co0or,itlpe, condition, hord-
ness, Drilling time, seams and etc

SAMPLE

No 1Pen RI

a AU Ui1& DI•Lr
V N 1i LL

___ 'b'-2'6" DB" "s

k--.- --... ..-- i

- - - -

a A" Brown medium to fine SAND
& Gravel, Cobbles

(2V")1

Bottom of Boring 2'6"

1

2T

F-f.. ......1 I
- - -. I - I - - I ~ I I k I

GROUND) 5JRFACE TO
Sample type

:~ryCCored WAj~~
UP. ni .sturbed ;,,Stn
t P* Test Pit A Auger v-v'3ne Test

Piop flion ) _1___

troce 0 t 10 11C.
laittl 1 IýOC/
some 2010350'/c

''CASING THFN

140.,j WI a30"*ojI on 2 0 D Sornpler UMMA'Y, 61 t
Cohesionless Densty Cohesive Consistency Eoarh B•-•in

010 Loose I 0-4 Soft 30 + t4ord Rock Cor.ng
1030 Med. Dense 4-8 M/StlfI Sompwes 2-
30-50 Dense R-15 Sltff I - -.. -



TO Texas I
S ROJECT NAME

10 RPORT SENT T
SAMPLES SENT

ll- l Uiiii*5 111u11-
100 WATER STREET EAST PROVIDENCE, R I

nsttruments I ADDRESS Attleboro. Mass.
Low Level Radiation ILOCATION Attleboro, Mass.
S abov / Investigation IPROJ. NO.
To0_ Taken at Site IOuRJOONO. 94-312

DATE
HOLE NO. B-24
LINE 8 STA...

OFFSET

SURF. ELEV.

GROUND WA1ER OBSERVATIONS CASING SAMPER CORE BARe

START PAD otter -- _ Hours Type - COMPLETE A___

s -z e _ 0 
3_-2_" T O T A L M R S .

At after.-.- moii Hc"Smer D 3000 ORING FOREMAN -. VTI-ii"
o300 BIT INSPECTOR

Harmmer Foil 12" - SOILS ENGR.

LOCATION OF BORING

I-
Cosing
Blows

per
foot

5rom-ple

Fromn- To

T.ipe
Of

sompie

BlOws pet 6"
on Sompier

From To0--• 6116 -12 [L2, -ýS

Moisture

Density
or

Consist

Stratl
Change

Elev

SOItL IDENTIFICATION
Remarks include color, grodotion, Type of
soil etc Rock. Color, type, condition, hord-
ness, Drilling time, seams and etc

4SAMPLE
NoPen Rec

-. . -.-. . . . I
A• Nl rlM, J.ir
Atil Kin" J. L

61-1'6" D Bl s not Take

1 '6"-2'6" D ,, ,, t,

-

(2Vu)

Brown medium SAND & Gravel,
Cobbles

Bottom of Boring 2i6"i

1

- I ~ L ~ - -|6W)UND SOiRFACE TO
saof~pie Typ'e

O~y C:COfed %rd

UP' Undisturbfd Piston
7 P -- Test P41 A -.4,qcr V -Vane Test

0!"[:0 __

Proport-ors LJsed
trace 01010%
filiptl l~ta2O%

WOine 20t035
0 /r.

.. CASING THEN
1401bWt I 30"foil on 2' 0)U Sompler S tU jVA.N4 ,- ii

Cohtesionless Density Cohesive Consistency Eouih- "I-',
O"0 Loose 0"4 Soft 30 + HOrd Roc, Coring

10-30 Med Den 48 M/Stiff Somples



TO Texas

SAMPLES SEN~

---- Il in lu u=I) viiimmo* wn
100 WATER STREET EAST PROVIDENCE. R I

Instruments IADDRESS Attleboro, Mass.
Low Level Radiation IILOCATION Attleboro, Mass.

ro,__ above / Investigation jPROJ.N0
TTO-- Taken at Site I OUR JOB NO. 94-312

DATE
HOLE NO. B-25

LINE & STA.

OFFSET

SURF ELEV.
I 

I I I

mm

At

At

GROLUND WATER OBSERVATIONS

Ofter t•Hours

of ter Hours

T ype

Size I D
Hcnmmer Wt
Hammer Fail

CASING SAMPLER CORE BAR

300# BIT

12"

Oct* TIFme1

START 5/17/94 _ ._

COMPLETE 5L.17/94 J.
TOTAL HRS.
BORING FOREMAN P. VYrera
INSPCTOR
SOILS ENGR.

SOIL IDENTIFICATION
Remarks include color, gradation, Type of
sol etc Rock. color, type, condition, hard-
ness, Driling lme, seams and etc

SAMPLE

No FPen FRec
I I = I

III

Brown medium SAND & Gravel
Cobbles

r_

Bottom of Boring 2'6"

I[
- & h I - I - I -Gk0UND F¶JR#tACE TO---

SOMPi Type
O-Vry CzCo,. WNoj i.
UP 'Undisturt-ed I'is.on

TP! le~, Pit AýAqer V.VoIne Test

USE() ......... .. CASING THEN -... .. . . .
I'iopofions Used 14Olb W1 a 30'tollon 20 D Sampler SUILAM `V
,rore oto,o% Cc~es,tnless Density I Cchesie Consistency E,.,h •---.n j 6
I,ttle iOto2O%,/ 0 10 LooseI 0-4 Soft 30 + Hord Rock Coring

10'30 Med Dense 4"8 M/Stiff Samples 2Some 0to359/c ' -'8 l n.`.1 I 0.1A C..&#



t00 WATER STRIET EAST PROVIDENCE "R I

TO Texas Instruments _ADDRESS Attleboro, Mass.
PROJECT NAME Low Level Radiation ILOCATION Attleboro, Mass.
REPORT SENT TO___ above___ Investigation iPROJNO.

SAMPLES SENTTO Taken at Site 1OURJOeNO 94-312

DATE
HOLE NO. . -26
UNE & STA.

OFFSET

SURF. ELEV.

GROUND WATER OBSERVATIONS CASING SAMPLER CORE BAR

START 5117/94o
All _ aftetr.. MOu's Type- COMPLETE 5117/94 ___

oze i D 3t"-2•' TOTAL HRS.

At - . ..ie.-HMour% cr 300# BIT BORING FOREMAN P. VleTra
Ae.r Hcmr A0 BIT INSPECTOR
Hammer Foil 1_" SOILS EWGR.

LOCATION OF BORING

Cosing
Biow%
per

foot

aomple
Deptts

From- To

Type~
of

EIQI"1p

Blows per 6"
on Sompiet

From To0---6 1- 6 -12 i 2 1

Moisture

Density
or

Constot

Strato
Change

Flev

SOIL IDENTIFICATION
Remarks include colo graddotion, Type of
soil etc ROCk-COlortype, condition, hard-
-ess, Drilling time, seams and etc

SAMPLE

-- I---- 4 -. - -- ; ~ i UY I
O Agpla Lv-

6"@_-_1_6" D Blows not Take

.... _ 1 06"-21'6" D " "

- l

, i~~

-. .... - -. .. - . .-

- - - -

n (3½")

(2½")

Cobbles, Metals, Gray Sand

Gray medium to fine SAND &
Gravel

4

4. --

Bottom of Boring 2'6"

S-.~1

I
IIIIIIIIIIIIIIIM ' I

GRO'jN10 'S;:ýF.%CIE TO ___

Son'pie T)r'e
D5-ryv -C 'Cc'ed W ~l-i

0' Undistu~tbd fPilon
rP:- te~I Pit A -A~gCF V V01ii.TeSt

m1 m1 -
(1SU 0 .

t'ioport~ons Used
'race (11010%
little l0to2o'%>ý
same 2 0 10 5 0/c

.. CASING THEN
140Ob WI i 30"foll on 2 00 Sampler 5UMMA Y,

Ccih.eonless Density Cohesive Consistency Eo,arth BEk6ng
3 !0 Loose 0-4 Soft 30 + Hord Rock Coring
10-30 Med Dense 4-8 M/Slf# Samples _ = '
30-50.. Dense 8-15 Stiff l LI n -011A



tOO WATER STREET EAST PROVIDENCE. R I

TO Texas Instruents JADDRESS AttlebooJi Mass.

PROECT NAME Low Level Radiation ILOCATION Attleboro, Mass.
EPOR SENTTO abo ve / Investigation pROJ.O

SAMPLES SENT TO Taken at Site ;IOURJOBNO. 94-312

DATE
MOLE NO. B-27

ULNE STA. _

OFFSET

SURF. ELEV.

I
GRIOUND WAILER OBSERVATIONS

At _ offer ..... MOurs

offer _ ... Hours

Type

S..ze1 0
t4crnmer *1
Hiammer Faill

CASING SAMPLER

300#
121

CORE BAR

BIT

Doff Time

START 5/17/94 S.R

COMPLETE 5/17/94
TOTAL MRS.

BORING FOREMAN P. VTet.ra
INSPECTOR
SOILS ENIGR.

SOIL IDENTIFICATION
Remarks include color grodation, Type of
Soil etc Roc.-color, type,condition, hard -
ness, Drilling time, seams ond etc

SAMPLE

No Pen IRoe

ý.7- ý--

Gray Brown medium SAND &
Gravel, Cobbles

Bottom of Boring 216"

1

V

- S 1_____________________ 1- I
GWOUND SUiRFACE TO

Son'ple Type
D:Ory C:Cored ý&-.,%oahipd

UP - LUndsturbed Viston
TPzTe~t Pit A-.Augci V:Vaie Tesi

USED . . . . .. CASING T KEN_

Pioporthons Used 14OibWI K 30foll on 00D Sampler

trace 01,oI/ 0  Cohesionless Density I Cohesive Consistency Eorlh Ba-ng 6-
litle 101020 0/a 0 '0 Loose 0-4 Soft 30 + Hord Rock Coring

some 201035 0/c 10-50 Med Dense 4-8 M/Stitf Samples
-e 0 . 30-50 Dense 198-15 Slhff ... . ,



TO
.PRO

RPI
SAM

%wlliep II ibnto Usnow-% 5 snw 1- EBos U 5` 4 s111 %man
100 WATER STREET EAST PROVIDENCE. R I

Texas Instruments oADDRESS Attleboro. Mass.
JCT NAME Low Level Radiation ILUCATION Attleboro. lass.
ORTSENTTO_ i abLve I nvestisation PROJ NO
PILS SENT TO Taken at Site 9UR4JeNO 94-312

DATE
HOLE NO. -28
UNE B STA,

OFFSET

SURF. ELEV.
-,1 Timei

GROUrND WATER OBSERVTIONS CASING SAMPLER CORE BAR e1i

START 5/I 8194
A) offer . '_Hurs Type 3V-2V COMPUTE 5118/94 _ _

Size, 1-3/8" TOTAL HRS.
StBORING FORMAN P- Vfeira

Ao -fteur ... ... O -crnr mmer *t 300 BIT _ASPT

IHofmer fall _ SOILS ENGR._.

LOCATION OF BORING

aCasing smple Ty0e slows per 6" Moisture Strata SOIL IDENTIFICATIONSAMPLI ,. Dph on Smer Oenrl Ca soIl etc Rock-cotor, ty~p,condition, hard-Blows Depths of on Sampler Remarks includ color; gradation, Type of SAM

Per From - To 07lpeFrom __o nne siecRc C1rt~,cniin od
foot 0- rf 6-12j 2-18 Consist Elev ness, Drilling lime, se Oms and c No Pee lf

-_.._ - . ........ . .._ _ _. _ _ _ _ _ _ •_ _ __-_ _._:_.. . ....

0"" 4s5NaLBrw CrymdumSN

- 2'V-1 '611 3-~~ not -ak

(3O") Brown Gray medium SAND &
Gravel, Cobbles

Big Cobbles

II of1-3/8"
-I-

3'6'"
L ~l.J...~~L-.--.--I ________ - t

Bottom of Boring 3'6"
-L

-• - - -i

B - a a -

*~~**1

I ha & a I I I I __ I __________________________________________ h I &
GROUND S¶YHFACE TO

Sompie Type
CF7 D1y- -C-: Cer t-d A ,i ,"
U)P Uridistuibed Piston
T PTest, Pit A 7Augei V 1Vune Test

USE _._ "CASING THF_N

Pioportions used 140tbWt.x 30"foIlon20 D Sampler SUMMARY

trace Oo100% Cohesionless Density Coheswe Consistency Ear th Baring
litle 101020/0 0-10 Loose" 0-4 Soft 30 + Hord ROCk Coring -

10-30 Med DensI 4-8 M/Stiff Samples
sone 2o 350 /c •a. ICA n.... . C -. ,



00 WATER STREET EAST PROVIDENCE. R I
Texas Instruments ADORESS Attleboro, Kass.

kPROCTINAME Low Level Radiation ILOCATION Attleboro, Ma...
) IAPORT SENT TO--.A_ Žy.ADL.L_.iEA-.ti LonI PROJ NO

SAMPtLS SENT TO Taken ot Site . OURXJoNO. 94-312

DATE
m"L No. __B-2
LINE aSTA. ____

OFFSET
SURF. ELE.~v

-I
I -

GROUIND WATERt OBSERVATIONS CASING SAMPLER 0ORE BAR.

At.

At

Of tef . .... r

oftef . -~ur

I jpe

Sqze 0
?1cn.of W!At

HOaTPm. Foll

3000
12"

BIT

2M Ti~mi

START 1118194t.
COMPUTEF 5~.18/94 ...... J
TOTAL M4RS.
SOWING FORIEMAN J ]_I
*dSPIECTO R_____
sou ENGR.

SOIL IDENTIFICATION
Remorkh include color, grodotion, Type of
soil etc Rock. color, type, condition, hord-
ness, Driging time, seams and etc

SAMPLE

-. = a m

Brown Gray medium SAND
& Gravel. Cobbles

Bottom of Boring 2'6"

1

I

121

GRO0UND !-iHiktcE To

UP: UndiSturbed 'Pwon
TP: Tfst P0t A:Ajger VzVanre Test

- I S I - S - I -
uSED. "CASING THEN

PrOpOrtions Used 1401b WI. 30"follon 2-0D Sampler summy 6
'race 0to1O0/0 CLotesionless Density Cohesive Consitency Earlth " rw 4_1

i,1,@t loto 20% 0 10 Loose I 0-4 Soft 30 + Hard Rock Coring
'n - .o,5" I 10-30 Med Dense I 4-8 M/ShIiI Samplessome 20to350 - Dense 1 8-15 Stiff I| ,I , r- &.e n-



W
TO 1E#81 1.PWOJCT NAME
UPORT SIET TC
SAMPLES SENT'

00 WATER STREET EAST PROVIDENCE, k I
~As truspte AOR Attleboros MassU.
LmLeve*Vl Radiati ICATION Attleboro, Mass.

A~YLJ Inestization JPROJ NO
TO Token lit SLte 90~olo 4-312

DATE
"Mt No B-30
UNE a STA._____
OFFSET
XJm- E&EV.

Iml
I.

GROUND eTER OOSE*AWIO)NS CASING SAMPLER
At

At

01W -- Hourst

offto' .- Moto.rs

Type

S-ze i D
Hemmer Wt
Hommer Faii

302*
12"-

ORE BAR

SIT

START 5118/94
COMPUETE 5/18/94 -
TOTAL MRS.
O. No ?F•VMM P. 1Tiei I
MPCCTOR
$011 ENW.

LOCATION OF 89RING
Casing Sample Type BSowS per 6" Moisture Stralo SOIL IDENTIFICATION
1. Dtof on J I Remorks include color,grodotion, 

T ype of
Blows oepths of or Sompte, Dens$Iy Chonge sailetc Ro•ck -coaOr,Otype, condition, hOad-pe r From TO j OP
foootl From- To s e - 06 6-12 12-IS Wn__I ness,Dril time, seams and etc -

L-1 11 f f 1jjL 4 _______

U AU U1J1 IL t--- I -

6"-1'6" D BEl 8 not Take

11L6 21" to" " t

.- -- ,-- -

- .-.- . -

- -.-.-. -
II1

(34")

(2V")

Gray Brown
& Gravel

medium SAND

_ _ _ , -' - ...

Bottom of Boring 2'6"

1 2

E£

mfl &1..1...A...A 1....I - I -
C-ROUND sJ)RFcE To

O:Dry C:Cored **ýAcn.,ra'
LUp UnA61fulbd P~iln
TP-Te~t Pig A:Aoq,go V:VoneTesl

'r opo rt~on S 11 "d
froce 0 'D 10 -/6

little i01020C)/,'.
some 20to35(/c

-.(:A'S* G THEN . . ....

f41)ibWIa30) follon 2 01 C Sonmo'er__
Co'sesionless Density ICohesiwe Consistency Eoi'h Elcrxq 6

%)0 tooIt 0-4 Soft 30 + Hard Rock Coring
tO0 30 Mod DeDnse 4-8 M/Slif I Sorrips -1

AiCl. - la nnas . C'g.f -



N 100 WATER STRIET EAST

TO ox a Intruments - IADORE
P"".jCT IIIAI Low Level Rtadiation ILOCAT
1KPOPtTSENTTO-. abo-ve#- I IgwStigation

r- VVy Takon at Sito-

PROVIDENCE. R I

S5 Attleboro, Mass.

tON Attleboro, Mass.
,~oI ° A ..fl 9 Q -312 i

DATE
HOLE NO. B-31
LINE & ST._____

OFFSET -

WM-6.P ip VI -%#~ ~ - - - ....m m....m1mmAM-- -- I

OPROUND WATER OBSERVATIODNS CASING AMLE CORE SM. 2
SAAULR BARSTART 5/18194 -

Aa. fter-IHours hpe 3 2isCOMPLETE 5/18/94 _ 0
Size:_D TOTAL MRS.

Atz ______.P~ur cm tr* 300#24 W-BRING FOREMAN TTFI.. rr -a L
Hammer Fail 12" BIT__ SOILS OR.

LOCATION OF BORiNG_______________________

~ Casing Sompie Type j 'ows PC(' 6" JMoisture, Strato SOI IDENTIFICATION SML
11- 19ows Dep's of on Sompie {fit Remarks include color, gradation, Typo of SML

~' rom T ~ie~.2Fr i soil tic. Rock -color, type, condition, hard -
fot Fo o !j'he0114 fli 21 onfs Eg ness, Drilling time, sooams and etc N ~ e

U AmU I&G 1. L0 Itau! ILILL

66t 1'61t D ýBlo s not Take

1I16"-2' s" D ... ." " "

. . . .. . .. .. ... .. ... . ........ . ... . .. ...

- 1- -

- " -....... -'l. "...,..- . "2- 2

4IT7 i

(34")

(2k")

Brown Gray medium SAND &
Gravel. Cobbles

Bottom of Boring 2'6"

I 2

L
'wi * L i L~ ~ I I I.. . . d . . . . . . . . A

G~ROUND !i-RI`ACE To
Somple Typt

D-Dry C :Cored W .~~

UiP: Und~tkurnd V~ison

TP:Trý1 1tp, A-Augei V.VWn#-Test

mm

PIoporltonS Used
I'a'e OIL,0'%/
Mitle 10to 20%
somne 20to350/c

.1 "CASING THEN

l40IbWt., 30"folt on2' 0D Sampler
Cohesionless Denhity Cohesive Consistency

0 '0 Loose 0-4 Soft 30 + HOrd
*O- 30 Med Dense 4-8 M/Siff
30-50 Dense 8-15 Stiff

EoLth SUMMAR 6
Rock Coring -'

Sompies --

141711 F, Nn B-31



11110JIIL- . I L FI IIIUm 1IML.,,
100 WATER STREET EAST PROVIDENCE, R I

TO Texas Instruments IADORESS Attleboro, Mass.
. PROECTNA•E Low Level PadiAtion ILOCATION Attleboro. Mass.

NpORTSENTTO.__ above / lavestigation IPROJ No
SAMPLES SENTTO Taken at Site _. - _ OURJO.NO 94-312

- -. ., -ý r

DATE
MOLE NO -32
UNE G STA.

OFFSET

SURF. ELEV.

GROUND #ATER OBSERVATIONS CASING SAMPLER CORE BAR
START 5/18/94 _'_

At of ofter ---- Hours Type COMPLETE 5/18/94 In

Szei! _ 3t t,-2 is TOTAL HRS.
At0fIef _HoUrS~ 3001 BIT BORING FOREMAN P, Vleira

A.0BIT ISPCTOA
amrr _ _o_ 12" SOILS ENIGR.

SOIL IDENTIFICATION
Remarks include color, grdot1ion, Type of
soil eic Rock -color, type, condition, hord-
ness, Driling time, seams ond elc

SAMPLE

5=5=. =

Brown Gray medium SAND,
some gravel, cobbles

1 12'

Bottom of Boring 2'6"

I
GROUND SLIRFACE TO

0:011 C-Cored
UP' 1,1111h1uttwd Piston
TP:T#1% Pit AýAuger IVýVne Test

- I II - * - * I

trae 0tj 10,/

little 10 to2o"/o

CASING THEN
1401bWt a 30'foilnon 2 00 Soamtpler SUAMA--•i

Cohes'Oniess Density I Cohesive Constency Eaorh Bcw' q

0 0 LOOSe 6 0-4 Soft 30 + Hord ROCk Coring
10 -S0 Med. Dens 4-8 M/Stiff Samples-___



SAN

GUILD ORILLING CO., INC.
100 WATER STREET EAST PROVIDENCE. R I

Texas Instruments JARooSS Attleboro, Mass.
ICYNMIE[ Low Level Radiation ILOATION Attleboro, Mass.

,RT SENT TO abov•e Investigation ipPROj.NO.
LES SENTTO Taken at Site IOUJejoNO. 94-312

SHEET OF -O L
DATE

HOLE No. 3I~
ULIN & STA. ,

OFFSET

SURF. ELEV.
I

GROUND WATER OeSERVATI 1S_
[

At

At

ofier - -ours

aller.. --- Hours

Typ~e
Size 1 0
HCmnwr *I

Honwier Foii

CASING SAMPLER COXJ BAR.

A1"-2"

300# SIT

12"

Doto

START 5/18/94 0.

COMPLETE 5/18/94 -

TOTAL HRS.
sIoRn, FoaWW P. Vreii'a
w• rOR
SOILS EWA.

-~--~----I I I-a

SOIL IDENTIFICATION
Remorks include color, gradation, Type of
soil etc Rock-color,type,condition, hord-
ness, Drilling time, searns ond etc

SAMPLE

I = I = I

Brown medium SAND & Gravel
Cobbles

Bottom of Boring 2'6"

1

~I~I I - I - I -GROUND SURFACE TO -

0: Dry C:COred W: A(Ahosd

UIP: Undslurbtd Pislon
TPtTa.ttP.t A-A ...

UJSEG D CASING THEN .... ...

Proportions Used 14OIbWt1 a 30"foi on 2' O D Samp!er "

itt1le iOtO20O% 0 1O .!ose 0-4 Soft 30 + Hord Rock Coring

_..... 10-30 Med Dense 4-8 M/Stiff Somoaes.



1W
TO TomasSPROJECT If DM1
KI.PNT SEW? 1
SAMIP11,S SEWi

00WATER STREIT EAST PROVIDENCE. R I
LDastruments ADMRSQS Attleboro, Masse

Low Level R~adiation ILOCATIO-N Attleboro, Mass-&
0aib v at i7 -Ianvst ia'&t Lon IPROJ NO10
rTo Taken at Site IOM j~q NO -24-312

DATE
"=L NO. B-!-34__

ULIE & STA.

SURF. ELEV.
Im

-- ~ I

At

GROUND WATER OOSERVATIONS

offer - Hours Type

Size I0
Halmmer WI
140nMMW Fall

CASING SAMPLER CO BAR.

300# BIT

12"

START 5/1819 . :.
COMPTE T5/1,94 _rim
TOTAL NIRS.

BORfNG FOEMAN P. V:eira
I' EWCTOR __ _
S'4LS ENGR.

At9 of ftr -•.- Hours

____________________________________ I 4

Y

SOIL IDENTIFICATION
Remarks include color, gradation, Type of
soil etc Rock.-color, fype,condition, hOrd-
ness,Driling time, seoms and etc

SAMPLE

NoTRn ec
S S m~ S -

Brown medium Sand "i-'l 4'.

Bottom of Boring 2'6"

7
16 - - 'hin I I - b -GROUND S4JRFACE- TO

D:DfY C-Cored *:Aw'14he

TP: Test Pit A -Aagcr V- Vane Test

iJSED _

Proportions Used
troCf 01010%/
little 101020%4

some 20to350fc

CASING THEN
1401b WI i 30 tol on 20 D Soampler SUMMARY.,

CotI.esonless Density Cohesive Consistency Eoth &OnT' g 6
0 10 LooseI 0-4 Soft 30 + Hard Rock Coring
10-30 Med Dente 4-8 M/Shiff Somples
30-50 Dense 8-15 Stiff I .-.... ... '_ 1.



TO .Texas. It.PROJECT NAME.
REPORT SENT TO
SAMPLES SENT

100 WATER STREET EAST PROVIDENCE, R I
astruments ADDRSS Attleboro, Iass.

Low Level Radiation ILOCArION Attleboro, Mass.
_ above I Invetilxation IPROJ.NO

ro Taken at Site IOURJOINO ,94-312

DATEHOL.E No. 9•- 35

ULNE STA.

OFFrSLET
SUF LEV.

_ II I

U

At

GROUND WATER OOSERVAIONS

of let Hour s

CASING SAMPLER (ORE SAR

Type

Size I0
Hammer Alt
Hamm&r Foil

At otter __.. __ HOurs 300#
12"

BIT

2M Time

START 5/18/94
-PJ,

COMPLETE 5/18/94 -

TOTAL HRS.
BOR ING FOREMAN P. ViIEra
INSPECTOR
SOILS ENGR.

LOCATION OF BORING

Casing Sample Type Blows per 6" Moisture Strg o SOIL IDENTIFICATION SAMPLEBLOWS Depl'ts of onSape ensity Change soil eCC ROch,-ctor, fyp.,conddhon,hard-

low$ Ieptos of on Sampler SRemarks include colorgrodohlon, Type of
Plr From- T0 O From T Co, Ot ness, Drilling time, seams and etc No PenRec

a.'g_•.,_.., - 61 -U 12-1i Consist. Elev _,_,,_ _,_ __,_ _ __,-

u I'[• U|I JL L

- I---- - -
.... 6"-1'6" D Blo s not Take

" 1m6"-2'6'1 Q*' ", "i ' i

11 0.2 6 DIIIof 
o

-F- -1

ra(3 )

(2V")

Cobbles

Brown medium SAND & Gravel

112! 6'

, M __
4.-. -~

Bottom of Boring 2'6"

7--

I E-

_____ _____ I I
UPOUND *:-.MIACC To

cl: f I C Ccoled, * ,
LIPtll'v1urC Un-swo(fi~o

11SUO
Pl'oporf'ons tI)al

trace (IotO1%
little 1 tOo2?O%,

,tome 2O'o350/

CASING TfN
14l0lbW I a 30' oil' on 2 ) Samplier UMF 9

Codues-oness Densely coSheii-e Con'sistent:V Earth Bcxyng
(. ;0 Loo0se I 0-4 Soft 30 + Hard ROrk Coring
10-30 Med Dense 4 8 M/Slitf Sompius
30-50 Dense I R-6 Stiff I ---



UUIL DRIILLIN4I cost INC.
W00 WATER STRUET EAST PROVIDENCE, R I

TO _Texas Instruments IADDRESS Attleboro, Haiss.

a POIOCTNAA•E Low Level Radiation ILOCATION Attleboro, Maiss.
RI PORT SENT TO_. O .. l estiftio PROJ.NO.
SAMPLES SENT TO Taken at SWte OURJOONO, 94-312

SHEET -... rO 4

DATE

HOLE NO.- B-36
LINE &STA. ____

OFFSET _______

S"R. ELEV.

-.... a. "imGROL*U0 WATER OBSERVATIONS CASING SAMPLER CORE BARS e.
START 5/18/94

At ofer '_outs Type COMPLETE 5/18/94 - ,

S-ze I D .3.:-" of TOTAL lRS,

At after -Hours Homrrf Wt3C4 OWING FOMAN P. 0vle-Br-a

H1m4i Fol 12" SOILS ENGWA.

LO. 9 ATjON OF BORING .... . . .. .... ._ __,_,

Coatsng Sample Type Blow$ per 6" Moisture 1o } SOIL IOENTIFICATION SAMPLE
Slows Depth$ ot on Sampler Remarks include color, grodotion, Type of

Sper rm- o o Density Change soil ec Rock-color, type,condition,hord -
x tl0-I1 From-To Sample Fror6.T2 - jonrt nest Dridlg time , scorns and etc. No Pen Rec

11 .A.8D rlM I L0 Re ME I U

6"-1'6" D BIOs not Take

61- '6" '6" D 0 " "

. -...-.-

- - - -r

- - - -

-

(2V")

Brown medium SAND & Gravel
Cobbles

1 12t 1

2 161
-4

Bottom of Boring 2'6"

-7r

.. . ........ ~ ..

..............................-1
- I - I - I I .......I 1 I I in-in.d.in.ý,i$43N() SuRP ACE To

5001hple type

Ill~ C Ced wltwiihod

UlP UnOlSturbiti Pi3.lon

u.ISUO..
Proportions Osed
trace ()1010%/

.. "('A¢SING T1if N
1401b Wt a .•O toil on ?') C . Sorrpler

Coiesionless Densily Cotll-,:V Consistency wtcih3•&'•-rq 1 , •
.) 10 loose4 I C) 4 .ofl 30 + Hard fRoch Coring

10 30 Med Dense 4-. M/Stff SomoeS



TO Texas It

PRMOCT NAME
REPORT SENT TO

100 WATER STREET EAST PROVIDENCE, R I

istruments IADDRESS Attleboro, Mass.
Low Level Radiation - LOCATION Attleboro, Mass.

abo .vL f Investigation IPROJ NO
.^k"ra, at 5;ite .... ^ g&-M12

DATE
HOLE NO. - B-37

ULNE & STA._ _ _

OFFSET
SuAF. £LEV.

v rAMPLEtNi ----.. - l .niJ . -- 31:--V Dots._ Time_
GROUND WATER 08SERVATIONS CASING SAMPLER CORE BAR STAR Tim i

START 5/18/94____.'
At after H NourS Type COMPLETE 5/18/94 _ rif

Size 10 3___o TOTAL HRS. P. __r_-aWRIdNG FOREMAN P. VlelraAt of -rH..... ours HcMmer *t 300# BIT _ISEC__o_

Homer Fall 12" __ I SOILS ENGR.

SOIL IDENTIFICATION
Remarks include color, gradotion, Type of

soil etc Rock .color, type, condition, hord-
ness, Drilling time, seams and etc

SAMPLE

No =e Ie
-- ~~1= --- w- ý-

Brown medium SAND & Gravel
Cobbles

Bottom of Boring 2'6"

1 121

I
- . - I . - . - . -

GRIDUND SWR)WACE TO
SorrPie Type

D: Dry C 6C-red W!
UP* Und.stuib~pd Pis.ion
TP: Test Pit A -Augcr V: Vone Test

tJSCC)~~ ý, f - C'tN ý N
Proporio~ns Used 1401bt *I 30 fullion 2 C) D Sompter AWMMA 8

10C 000/0 Cohesiontess DensityI Cohescie Con~sisent: y (ih6ý. "N~ -if61
little 1 too20'Yl, 0 to Loose 0,4 Soft1 30 + Hiord Ffix-i Coring

10-30 Med Oense 4.8 M/Stitt Somp~es -....

somne 20to359/c %I -"n npAa I iii' CZ,.#f I-



W100 WATER STREET EAST

TO Texas Instruments JADORE
PROJECT NAME Low Level Radiation ILOCAT
REPORT SENT TO_ above / Ipvestipation

• re VA• Taken at Site

r PROVIDENCE. R I

ESS Attleboro, Mass.
ION Attleboro, Mass.

I PROJ NO.
tI ,D il 94-312

DATE
HOLE NO. - -38
UNE & STA.

OFFSET
SUU LIV.

V 2i,111 ULL0 awii P - I %P% F19I. - I-

GROUN• WATER O8SERVATIONS CASING SAMPtLER CORE BAR.
START 5/18/94

At - of let H_..or Type -COMPLETE 5/18/94
Size 1 0_ _ 

3
O-2 to TOTAL HRS. 1

A aH1ORING FOREMAN P. Yielra
At offer .... "Ours Hcnmer *t __ _ 300• BIT INSPEC.,TO'__R

Hoame, Foil 12" SOILS EWNA.

SOIL IDENTIFICATION
Remarks include color, gradoalon, Type of
soil etc. Rock- Color, type, condition, hard -
ness, Drilling time, seams and elc

SAMPLE

NoPe Rc
C - C I

some Brown sand

some Brown sand

of Boring 2'6"

-r2

I

I I
- I I . - . - . -

GROuND SUJRFACE TO
Sample Type

0: Dry C :Cored :%d,.1
UP-Und,%tur bed P'iton
1P: t%~. A7Auqer V.:VoneTesl

UiSE 1.
P"opottions iisej

,race 0)lo10 0/0/
Little iO0oZ02011.

sorye ?010350/c

CASING THE.N

140I WI 30 'otilon 2 0D Sampler sUMMAR YI 1
c, .ohnless Dens,,y Cohesive Consistency EorIh B.ornnk- 6.

0 0 Loose 0-4 Soft 30 + Hord Rock Coring
0 30 Med Dense 4-8 M/Sliff Samples ... .-....

30.5O Dense 8-15 Stiff ... ... o



TO Texcas It

* RJC NAME.

SAMPLES SENT 1

ILUIL.J URILLINW CO.1 INC.
100 WATER STREET EAST PROVIDENCE. R I

istruments _ IADORESS Attleboro, Mass.
Low Level Radiation ILOCATION Attleboro, Mass.

above / Investigation JPROJ NO.
0O Taken at Site, IOURJOBNO. 94-312

SHEET. L _ OF

DATE

HOLE NO. B-39

UNE S STA... .

OFFSET

SURF. ELEV.

GROUND WATER OBSERVATIONS

offer .... .. HOurs

ofter--.... HOurS

CASING SAMPLER CORE BAR.

Type

S-zei 1D
Hemvmer *1

Homm'er Faii

At 300#
12"

BIT

Aot Time

START 5/18/94
COMPLETE 5/18/94
TOTAL HRS.
BORING FORIEMAN -. Vi-elra
INSPECTOR
SOLS ENGR.

SOIL IDENTIFICATION
Remorks include color, grodotion, Type of
Soil efc Rock- COlOr, type, condition, hord -
ness, Drilling time, seams and etc

SAMPLE

I =

Brown medium SAND
Cobbles

& Gravel,

Bottom of Boring 2'6"

1

~~~1

12

f

- . & I - I .l ......d -- I ~ ............1 -GROUJND SURFACE TO

uIp Unrislur '.eor

USE D
Puioport.onS Uised

trace 0 to t co0

.- -- -.- Mt

.. CASING THE.N

1401b Wt t 30"floil on 2'0 0 oempler E U A
Cotie,onless Dens•ty I Cohesive Consistency lu r B,•-- 61._

0 '0 loose 04 Soft 30 + Hord Rock Coring
10-30 Med Dense I 4-8 M/Stiff I Snmnloq -



TO Texas I
PROJECT NAME
REPORT SENT TO

SAMPLES SENT 1

%mUW 1 1 s w n am a e 111111 0F %No * l1Twe
100 WATER STREET EAST PROVIDENCE, R I

netruments iADDRESS Attleboro, Mass.
Low Level Radiation ILOCATION Attleboro, Mass.

above / Investigation iPROJ.No
rO Taken at Site IOURJO6NO. 94-312

DATE
HOLE NO. B-40
LINE & STA.

OFFSET

SURF ELEV.
J -m

GROUND WATER OBSERVATIONS

oftir -•- HourS

a Ifter .-.- _ HOurs

Typre

5-ze I0
Hcnrnier
Hormner

CASING SAMPLER CORE BAR

3ý1'- 2k"
30OF

-U!i-
BIT

DT 1R1 T .,
START 5118/94
COMPLETE 5818/94
TOTAL HRS.

ORING FOREMAN P. VI
INSPECTOR
SOILS ENGR.

W!

Fail

LOCATION OF BORING

Casing Sample Type Blows per 6"' Moisture Siralo SOIL IDENTIFICATION SAMPLEBlo*• Dep!ts of on Sampler Remarks include colorgradotion, Type of
Per From- To eF T oange soil eic Rock -color, type,condi ionhard -

loo 0-6 I 6 -I2 - i21@ Consist El~v ness, Drilling time, seams and etc No Pen,o_.___, .. . . . _ . -. . . i - i, -, t. . . . . . .- . - -•- -
U AU UIIG IL

-i ..-- -- - -

6T 1 6 D low no Tak

I1 6"w-I'w10"T D

* "'i ' ir ~ -

. . ... - _-

-.... - - ...- .

- - -

- a -

I Brown medium SAND, Cobbles
& Gravel

Brown medium SAND, Cobbles1 110"1

Bottom of Boring 1'lO''

2

121

4"

~1

- - - I - 4. 4. ____________________________________ - -
GROUND SUHFACE TO

Samplie Type
o: Dry C- :,Cor0'd

UP; Lnndstuibeg hston
T$':.Te,,t Pt A-Ajie, V:V•'we Tesl

i J

I'oportbocs I.1Sed

liltle I0~I?2Ocy..,

Sorle 2O010o35 0/.

m r _

* *CASING THEN ........

1401b Wt a 30"toll on 2 0 0 Sompler 5'IMMARY
Cohe-sionless D)ensity ICoh~esive Consistency For Ih SornqI 0

0 10 Loose 0"4 Soft 30 + tHord Rock Coring
1030 Med Dene I 49 M/Stff Somple,



GUILD DRILLING CO., INC.
100 WATER STREET, EAST PROVIDENCE, R.I. 02914

(401) 434-0750

Subject: Additional Boring Data - Low Level Radiation Investigation

Location: Attleboro, Mass. (Haggerty Drive)

Our Job 'No; 94-312

Dale: May 24, 1994

Your Project or Contract No.

Via: f cm

To: Texas Instruments
34 Forest Street
Attleboro, Mass. 02703

Attention of: Mr. Michael Elliot

Copies I or
Sets

DESCRIPTION

Boring Reports: B-41 through B-60.

SAMPLES:

Remarks: More reports to follow.

By:

L. L. MORRIS

cv::



100 WATER STREET EAST PROVIDENCE, R I

TO Texas Instruments - JAODRESS Attleboro, Mass,

SPROJECT NAME Low Level Radiation ILOCATION Attleboro, Mass.
REPORToSENT TO--4bom . Investiati PROJ. NO
ea, CCreer hyT? Taken at Site Awl I 9 &-2 U2

DATE
MOLE NO. B-41

UNE & STA.

OFFSET
SURF, ELEV. ______

DON Tim$
GROUND•OVATER OBSERVATIONS CASING SAMPLER CORE BAR START 5/19/9 4.0

At a C........... mou , Type 3 _." 1COMPLETE 5/19/94 P "

Sze i D 1-3/8" TOTAL MRS.

At ...... olter ........... o s c rnmer Wt_ 300 1 W RING FPCMTOR P . V e ra

HammerSOILS ENGR.

LOCATION OF BORING
Casng Somple TV.e 8!ows per 6" Mosture Strolo SOIL IDENTIFICATION

1- 8o*1 Decpt of on Sompief Oen ty Remarks include colorgrodaIion, Type of SAMPLE

Der From - To 1rtpi F, . T Cleanoe Sol elC Rock-Color, type, condition, hard
foot Fr-m., / 6-12 j o,,ness, Drilling ime, seams andetc No Pen Ret

1 Al~ ]UII1 IL
AUU11142 I LI61@-1'6" ..D-Ugs no ..IaI1 '601-216 J , D to of o

- 2'611-4 l6" ) 11 ~ It of

!n(3" Brown medium SAND & Gravel,
Cobbles

(1-3/81) 3

4 IVID I1 ii io 1i 6' 1 Brown medium SAND & Gravel
Bottom of Boring 6'

. . ..........

G6'0UN( SUW~ACE To
Sampl~e I~pe

o~ DryV C ortd 4-ijm-

TV, Tt~t Pit 1 Aail'.. V, T. i

b'.oport.or.% 01,11!,

Vlore 0 to 10 %0

-,n.-. uý01

.. ASING THI N
i40 1D Wt 30 'oil ca 2' C 0 Sampler SUMARV'

Co'he,,onless Density Cohesive Consistency Eoth c--'-i.b.
0 10 toaSe 0-4 Soft 30+?ofod Ro hCotng

10 30 Med Dense 4-8 M/Shiff Samples .. •.



TO _Texas IS PROJECT NAME -

0 REPORT SENT TO

SAMPLES SENT 1

%aLj R-III W i i.i P &rv i,-n--ilone sp %=iiv %no
100 WATER STREET EAST PROVIDENCE. R I

Intuments IADORESS -Attleboro, Mass.
Low Level Radiation ILOCATION Attleboro, Mass.

-... above I Investipation jPROJNO

ro Taken at Site OUR JOBNO 94-322

DATE
HOLE NO B-42

UNE & STA-

OFFSET

SURF. ELEV.
... T' '' Timol

GROUND WATER OBSERVATIONS CASING SAPLER CORE BARe

START 5/19/94 _

Al -_,_at .. tou, T Dpe 13/8 COMPLETE 5/19/94 __ I_

SAze D- 1-3/8" H TOTAL HRS.
e Aft 300# BIT WBORING FOREMAN VL"eI•riZ

Al ofter... - MOUfS HMmee wt ame 300# 12T INSPf'OR
.on, --- Ie 2 SOILS ENIGR.

SOIL IDENTIFICATION
Remork$tr nclude color, gradotion, Type of
soil etc Rock- color, typo, condition, hard
ness, Drillng lfirne, saorns and etc

Brown SAND, Cobbles &
Gravel

Brown medium SAND & Gravel

Bottom of Boring 6'6"

SAMP

No Pen

_1 24'

3 24'

L

t ......

W.......

LE

IRot

U =

r J

GROUNO S~URFA1CE To

D~y CCored IN-

T ; f'ife Pit A -Aware v. Vo~n, Tost

I I ~ h I _______________________________________________________

'fore UoI0loo/

CASlNG T 1.0. N
140iblot aI 30 toot nn 2 00D Saripier

Cffiesionles~s Densoy Co es-we Consistency EY~ Eri e.r_
0 0o NOse 0-4 Soft 30 lo f-ford 4O'Ci LcGrrir9

iC0 30 Med Dense 4 8 U/Stiff Sorr'p'cs .



1,.IUMII,,. U-i m.i..lMlN .I ..a U.! 11L1...
100 WATER STREET EAST PROVIDENCE, R I

TO Texas Instruments -- IADORESS Attleboro. Mass,

PROJECT NAME Low Level Radiation__ ILOCAION Attleboro, Mass.
REPORT SENT TO L....... e t /_Lo.n PROj NO

SAMPLES SENTTO -..- Taken at Site - IOURJOGNO 94-312

DATE
HOLE NO- B-43

UNE S STA._

OFFSET

SURF. ELEV.

riOUNO ,wAtER OBSERVATK)O4S

A! o0f lt..et . .. r. s

At .................. ... .O le "Ours

T,.-e

Ste D)

t~coi ler

CASING SAMPLER

1-3/8"
12_3O
12"

CORE BAR

BIT

Oct. Tim__

START 5/19/94 _ -_

COMPLETE 5/19/94
TOTAL HRS.
BORING FOREMAN P. V eIra
INSPECTOR
SOILS ENGR.Fail

SOIL IDENTIFICATION
Refrorks include color, grodohion, Type of
soil etc Rock -Color, type, Condihon, hOrO-
mess, Drilling lime, seOmS ond etc

SAMPLE

Noje~R*e

ispnail
Brown medium SAND, Cobbles
& Gravel

Brown medium SAND & Gravel

Bottom of Boring 6'6"

1

-.-.

24

'14

Te0 Ply C .~

- . * __________ I I i

l•I

I

",>w

"lace' 14:

-A 1. 1N C V,4i N .

14L'ib Wt ()~ fajil on irn~e ~UM~
COP'e%.onless D)ensltf ")IP1 41 Cc'nsistency ~ jrt ~,~ 6'

~ 0 i~use '. 1 4 Sot, 30 ModHtCcrn
10t 30 Med 0es 4 a M/ShIlf Isompl~es



MW100 WATER STREET EAST PROVIDENCE, R I

TO Texas Instruments jADDRESS Attleboro. Mass,

PROAJCT NAME Low Level Radiation ILOCATION Attleboro. Mass.

REPORTSENT TO - above I Investigationr PROJ NO
SAMPLES SENTTO - Taken at Site .0URJOBNO 94-312

DATE
HOLE NO. -B-44

UNE & STA. ,,

OFFSET _

SURF. ELEV.
I I -

GROUND WATER OBSERVATIONS

AU--

At

aft er. .- Hiours
Type

Sze. -
ocrmrAt

Hammer Fail

CASING SAMPLER

3V"-2j"
1-3/8"

300#
12"

CORE BAR

BIT

Do?$ Timet
START 5/19/94
COMPLETE 5/19/94 .
TOTAL MRS,
BORING FOREMAN L lia
INSPECTOR
SOILS ENGR.

SOl.. IDENTIFICATION
Remarks include color, gradation, Type of
soil etc Rock . Coors, type, condition, hard -
mess, Dilrling htme, seams and etc

SAMPLE

No
~1=

Brown medium SAND, Cobbles
& Gravel

. °

Bottom of Boring 6'4"

Pen Ri

S-C

118945
W i, ----. ___________ iiniiin

GROUND !LIRfACf. TO __

0l Dr C Cored WVt-j

T P - Teý.j Pit A AijgC V: V ne Teti

US .P .......CAS.NG THEN....
'Proport~ons LI). Sel 400~ Wt & 30"foil on' 2 00D Sampler LLUMMARY

?rae, poton$ COhlMoesonless Density I Cohesive Consistency Eorth foknq -6'4
f'ie lOto20%1 0 '0 Loose I 04 Soft 30 + Hord Rock Coring

i0.3N Med Dense 48 M/Stiff Sompies
.rone 209o 35r'/4 .1'0Z) Dense A-15 qtrff - ....



100 WATER STRUET EAST PROVIDENCE. R I

TO Texas Instruments ADDRESS Attleboro. Mass,
PROJECT NAME Low Level Radiation ILOCATION Attleboro, Mass,
REPORT SENT TO___ A9Q _ML Investi:ta tion PROJ NO.
SAMPLES SENT TO . Taken at Site I OUR JOSNO 94-312

DATE
HOLE NO. B -4L5
UNE & STA.

OFFSET

SURP. ELEV.
-m

I
CRCXJNO WdATER OBSERVATIONS CASING SAMPLER CORE BAR

Type

Stze D
tiC -ir'let

Ilammer

300# BIT

Date Timm

START 5/19/94
COMPLETE 5/19/94 A
TOTAL HRS.
0WBlON FOREMAN P. Vieira

INSPECTOR
SOILS ENOR.

At *1

Foil
________________________ I .1

SOIL IDENTIFICATION SAMPLE
Remorks nclude color, gradation, Type of
Soil etc Rock -color, type, :ondtlion, hOtd -
ness, Driting time, seams and etc No Pen Re

B mt e

Brown medium to fine SAND,
Cobbles

" & Gravel
Refusal at 2'

2

k-j....

12'

[

K.

____ ___I__I__I__I__I__I___ __ I _I

6140LUN( '4 4'A( E To
Sarip&'e Type

C0 Dry *C Cored 4A N)~

Tf' -Te' P0 A:*A.,qvt. d.1-vne Test

(6L[D
Piiopo~r anS (ISeo

'race ki to100,')

%orTIP 20103501c

CASNG THE~N

140 0t W I 1 30 tall on 2 C)0 DSampler SLIMMARY
Ck-,esionliss Densi~ty tCotre~stve Consistency Earth

o) 0 L oose 04 Soft1 30 + Phard HoCk Corung.
i0 - 30 Med Dense 4-8 M/Stift Sompies
_70 50 Den-e I R-15 -9 Clf I



%a 1111111 m 111111 E--mi r i 's IIlI am an 111 m %W 11i1111I 0i ta 1 5 1 TA %me 0bo
100 WATIR STREUT EAST PROVIDENCE. R I

TO - Texas Instrumento .ADDRESS Attleboro, Mass,
PROAECT NAME LOW Level Radiation ILOCATION Attleboro. Mass.
REPORT SENT A P.... 1 -LYg. ftLLQI PROJ NO -
CAaE .re ek T r^ Tnkan at 91oI &•94L Q&--.11

DATE
HOLE NO B-45A

LINE & STA.

OFFSIET
SURVFL. -LE

GROUND WATER OBSERVATIONS CASING SAMPLER CORE BAR START 5119L94
At 3fiet .... s T 'tUe COMPLETE 5/19/94

$,S I 0 .D. . . 2 t - TOTAL HRS.
of -o _ . -ORING FOREMAN P, . L. Yi iiL

A t H.. . .. . .Sou rs 3 0 # iT I P O R .
-oa r , r ,ie. .. . . .._.t._. ........ SOILS EN O .

SOiL IDENTIFICATION SAMPLE
Remo' ks nclude color, grodotlon, Type of
soo etc Rock. Color, tlype, condition, hOrd
n%$, Driming imfe, sem$s ond etc No Pe

Brown medium to fine SAND

Brown medium to coarse
SAND & Gravel

Bottom of Boring 3'

h1 I ~ I
OPOOflNI) .:6.(i TO

o t , ' (fJ 'A *~Pt

UP6' Ie-ri~iit i'l ~j~ V/weJs

Pfs~listl pje~

''4t'le 04,0K
little IC olojYo%)

.(ASING r .4i N
1'401t *1 a li) f iti on ~ o'p

0) 0 1 uC'Ie .'oft1 30 # mord
i0 A) Mod (Oene 4 M tf

forth f1 a N 3'
R ot (ing

Som i .. .2



I V |Ilo I0-I I II 1 1 I llI I I I 1100 WATER STRUET EAST PROVIDENCE. R I

TO Texas lnstments lADDORESS Attleboro. Hass.
PROJECT NAME Low Level Radiation ILOCATION Attleboro, Mass.
REPORT SENT TO . . L._/_/i.t& a PROJ NO
SAMPLES SENT TO OakURAr..Lt...OUR JOONO 94-312

DATE
HOLE NO. B-.46

LINE B STA.

OFFS• T
SURF ELEV.

-I

GROUND

At

A t . . . . . .

WATER OBSERVATIONS

otter......ouls

otter . Hwf

Tvp

5 le.
i4c-)rser
Hamm~er

CASING SAMPLER

1-3/8"
300#
12"

CORE BAR

BIT

Date Time

START 5119194
COMPLETE 5/19/94 _ _

TOTAL MRS
BORING FOREMAN P. V/eira
INSPECTOR
SOILS ENGR.

AI

I oil

I

SOIL IDENTIFICATION SAMPLE
Remarks include color, gradation, Type of
soil etc Rock- color, type, condition, hord-
ness, Drilling time, scOrns and eic No Pen Rec

Brown medium to fine SAND I 2

Brown Sand, Gravel &
Cobbles

Brown medium SAND, PEAT -I-

Bottom of Boring 3'

.m

J

w 11-

L.N.'.IN) ;u~ . eTo **i

.m'le~I I pe *4,o ~ t.'in5 Ij

Te.t P'ut A - AoijeJr V* Yaone Tes lOdI o.'ifo '

I - & - I

(ASINu tt41 N

I401t) W1 a %0 'oil on ? 0 L! Sampler 'JMN'
(.rc~,,c~ Density Corjle~vr Civisiiency F,. Ih (wrg 36

0 o I ose 0* 4 floft 50 # -40'd l14(k Coring0 UC) Med Otensit M./stiff Samples- 3.i



TO

W0SAM,

100 WATER STREET EAST PROVIDENCE. R I

Texas Instruments CADDRESS Attleboro, Mass.

ECT NAME Low Level Radiation - ILOCATION Attleboro, Mass.
)PT SENT TO __ aiL_/__.L_1.I Jai •_ I PROJ NO
PLES SENTTO Taken atS St"=. , OURJOBNO 94-312

DATE
HOLE NO. B-47

LINE & STA. -

OFFSET

SURF. ELEV.

GROUND WATER OBSERVATIONS

ofter ... Hours

Sze -0
HC!'mer

Hammnrer

CASING SAMPLER

31-2k"-

CORE BAR
Dote Time

START 5/19/9 - - .,
COMPLETE 5/19/94 - .
TOTAL HRS.
DORING FOREMAN PL.-Y iVLr.a
INSPECTOR
SOILS ENGR.

At -

Fail
BIT

SOIL IDENTIFICATION SAMPLE
Remorks include ColOr, gradotion, Type of
soil etc Rock -color, type, condition, hord-
ness, Drilling time, seams and tic

" =

Brown fine to medium SAND

Brown medium SAND & Gravel,
Cobbles

Brown medium SAND & Gravel,
some Deat

I T V .

3

12'

21
Bottom of Boring 3'

I

I
r I L - I I ~ - - i~iI GROUND ý;ORPACE TO

Sam'pie T~pr
fl:Dry C -Cored W-rlf''
LiP' Und~.s~vturbd hl.ison
1`1':4sill $'o Al qe V .VojneTeiti

LISED ......... CASNG THEN . . ....
Proportons Used W4I 0inWt a 30"foIi on 2' 0 D Sampler SIJUMMARY

trace O0o1O% Coliesionless Density Cohesive Consistency Earth E•r o 3..
liOIIO 10o20% 010 Loose 0-4 Soft 30 + Hard Rock Coring
Sump ?O1:'sOO,, 10"30 Med Dense 4-8 M/Siff Samples .-..-
somi O to -/C &)• Dense I A.15 IS f I - -



S41 - l. I- - - i. - - - -. I . . - -

1 100 WATER STREET EAST PROVIDENCE, R I

TO Texas Instruments AODRESS Attleboro, Mass.
PROJECT NAME Low Level Radiation ILOCATiON Attleboro. Mass.
REPORT SENT TO above In' lvestigation I PROJ. NO

SAMPLES SENTTO Taken at Site I OURJOBNO. 94-312

DATE
HOLE NO. B-48
UINE STA.
OFFSET

SURF. ELEV.
a

9
GROUND WATER OBSERVATIONS

AI offer Hours

At of ler .-..-.. HourS

Type

Sze I D
Hcnmer WI
Hammer FOIl

CASING SAMPLER

12_"

CORE BAR
START 5/19/94 Pil
COMPLETE 5119/94 fi
TOTAL HRS.
BORW',g FOREMAN P. Vleira
INSPECTOR
SOILS ENGR.

BIT

SOIL IDENTIFICATION SAMPLE
Remorks include color, gradation, Type of
soil etc Rock. color, type, condition, hard -
ness, Drilling time, seams and etc No Pen Rec

Asphalt
Brown fine to medium SAND i 12' -

& Gravel
Brown medium SAND & Grate 1 12'.-

3 12.-

Bottom of Boring 3'6"

4

I I. - h fl S - * - * -

G(ROUND StURIACE TO
Sompic Tvp~e

OD~ry C-Coted * ',,..

ULP "ndislur ted 'i•lon
TP: Te'w Pit A-Auqe, V-V,,ue Test

USE -...... ... "(CASING TY•EN HE N. ......... ...
Pioporlions Usea 1401') WI - .30'foll on? 2 Sampler 5UIMARy

Iroce 01o,00% Ckphesionless Density Cohesite Consisterny ..orh f'k.rmq ...
Mile 1Oo0o 'Y0  0 10 Loose 0-4 Soft 300+ Hord Rock Cotring

'1030 Med Dense 4-8 M/Sliff Samples
some ?010356 !c. 30SO Dense 81.5 Sltif I .... . .



100 WATER STREET EAST PROVIDENCE, R I

TO Texas Instruments _ADDRESS Attleboro. Mass.

PROJECT NAME Low Level RadLatig-n ILOCATION Attleboro. Mass.

SREPORT SENT To. Above ]__ -nvestiatiNon 1
SAMPLES SENTTO Taken at Site OURJOBNO. 943 2

DATE
HOLE NO. B-49

UNE & STA.
OFFSET

SURF ELEV.
ti

GROUND NYATER OBSERVATIONS

A-

At of ter-_ --.-. Hour S

Type

S-ze i D
Hcmrnflr *1

Hammer Foil

CASING SAMPLER

31 -2 1

CORE BAR

BIT

RatDoe. Time

START 5/19/94
COMPLETE 5/19/94
TOTAL HRS.
WORING FOREMAN-U P. Vieir-ra

INSWWCTOR
SOILS ENGRa

SOIL IDENTIFICATION SAMPLE
Remarks include Color, gradation, Type of
Soil etc Rock. color, type, condition, hard-
ness, Drilling lime, seams and etc No Pen Rec
Asphallt

Brown medium to coarse 1 12' -

SAND, Cobbles & Gravel
2 12-

3 12'.

Bottom of Boring 3'6"

F-~mm

~i _________ - I~b

G W-4)N D S I --' lCE TO-
sompie Type

0D:Iry C Co'ej A A~.
UIP Llnti~ilueibr,. h,,i-in

T Pý YJel Pit A Auget- V: Vri Test

Piaportions Used

mile~ 01020%4

somic 2010350/c

.. CASING THEN

140IbWt.1 30"follon2 ':7D Sompler SUMMARY
CoIhesonless Density Cohesive Consistency Eolh Bo•nq .

010 Loose 0-4 Soft 30 4 tiord Rock Coring
i0" 0 Med Dense 4-8 M/Stiff Somples _ =
30-50 Dense 1 8-15 Stiff . ........ n 1.n •



N 100 WATER STREET EAST PROVIDENCE. R I

TO Texas Instrumento - jADORESS Attleboro. Masl.
PROJCT NAME Low T eelg_44tIJl•_ ILOCArION Attleboro. Mss.
REPORTSENT TO__'AI.Yq... InvestiRAtiol IpRoJ NO

SAMPLES SENT TO. Taken at Site OURJOBNO 94-312

DATE

IIOLCNO B-50
LINE * STA.

OFFSET

SURF. ELEV.
i ....

GROLIND WATER OR SfRVAT tONS

offr _-. -Hours T Wpe
Size: D

Hcrnrrie, *1
Ham~mer Fall

CASING SAMPLER

1 "3/8"

....... . .. . .. l T

CORE BAR

BIT

Uole TireD

START 5 /94
COMPLETE 5119/94 A._
TOTAL HRS.
BORING FOREMAN P. V-cera
INSPECTOR
SOILS ENGR.

At oflet. -.. Hour%

. I1

SOIL IDENTIFICATION SML
Remorkb include color, grodotion, Type of
soil tic RoCo.COIOr, type,condition, hord
ness, Drilling time, seoms and etC No Pen Rec
Asphalt

Brown medium to fine SAND 1 12' -

& Gravel
2 120

3 12' 0

Bottom of Boring 3'6"

Moved 2' up for
Hole No. B-50A

I

I .1 - - * -
GROULNI SoRFlACL 1T .

somapte Twpe
0 Diy C .Ccorrd W ol'
UP Unfirlintgbeat 1I Stoi,

11%' Te~t flit A ýAuqri V. Viiti test

Pu upor taions

tract' (1t1tO0'/o

' CA'i(NG T Hl. N

1401t) WI x 30"fOlton 2'0 U Sonapiler bJMMARY.
Cktiesionless fDensity CLhe,•ive Consistency loath [iurq .' ...

0 10 I oose 1 4 Floft .0 1 tiard .i... Ct0..
10-30 Med Dense 4 8 M/Slhf - ,omlIC_...

!3 j.. Dense a 15 Stiff I r " r" n.f,



TZ

TO
PAC
RE
SAM

%WUE lamn m loW W U UwwwE

100 WATER STREET EAST PROVIDENCE. R I
Texas Instruments JADDRESS Attleboro. Mass.

JECT NAME LOW Level Radiation ILOCATION Attleboro, Mass,
ORT SENT TO above / Investigation IPROJ NO.
IPLES SENTTO Taken at Site IOURJOBNO. 94-312

DATE

HOLE NO. B-50A

LINE & STA.

OFFSET

SURF. ELEV.

Do.e Time
GROUND WATER OBSERVATIONS CASING SAMPLER CORE BAR - o.4

START 5/20/94 P
At of le. Hours Type COMPLETE 5/20194LA

Size ID1-3/8" TOTAL 1RS. U

Aozef D WING FOREMAN P. Vieira
A- Ofier..... -HOurS Hcimmer W1 300# BIT ItGPWOR

Hommer Foil ___2_1 - I SOILS ENGtR.

SOIL IDENTIFICATION
Remorks include color, grodoaton, Type of
soil •tc Rock.-color, type, condition, hord-
ness, Driling time, seams and etc

SAMPLE

No Pen Rec
lI~ l

I

Brown medium SAND

Brown medium SAND & Gravel 2

3

-I -

Bottom of Boring 3'6"

- . a b . - . a . -

GROUND SLIRFlACE TO
Son'pte Type
3: Dry C :Cofed W
UiPllndisluit~ed flis.'on
TF':Tes, Pit A AjjC V:ýVaneres

USED -... CASING THEN

Popofhions Used 1401bWt. t30"foIIon20 D Sampler SUMMARY
IraOe 01010% Cohesionless Density Cohesive Consistency Earth orlh L .-AO

1ttle I0t020/o 0 10 Loose I 0-4 Soft 30 t fiord Rock Coring
some ?01o35°/c 10-30 Med. Dense 4-8 M/Stiff Somples



TO TeY.A9 Instz

PROJECT NAME L01
REPORT SENT TO.
SAMPLES SENT TL

GROUND WATt

[A _ of

100 WATER STREET EAST PROVIDENCE. R I
rument 8 JADDRESS Attleboro, Mass.
w Level Radiation ILOCATION Attleboro, Mass.

bove / Investigation iPROJ NO
Taken at Site [OURJOBNO 94-312

DATE
HOLE NO. B-51
UNE & STA.

OFFSET _

SURF. ELEV.

. JUSERVATIONS

At of ter-.-. HOurs

I yPe

S-ze 0
lcf-irner *1
Homme: Fail

CASING SAMPLER CORE BAR.

300• BIT

12"1

Doft Time

START 5/20/94 1111.1011

COMPLETE 5/20/94 in
TOTAL MRS.
BORING FOREMAN P. Ve ra -
INSPECTOR
SOILS ENOR.

SOIL IDENTIFICATION
Remarks include Colorgrodation, Type of
soil etc Rock- Color, type, condition , hOrd-
ness, Drilling bime, seoms and etc

SAMPLE

No Pen Rec

Brown medium SAND & Gravel

Bottom of Boring 2'6"

TT

I

I

- I -
- I - h a - I - I -GR5OUND SORiF.ACE TO

Somple Two*

1$':Undisturtbed Pislon
TP- TesiiPsi A A~jqeF VýVone Te~i

USED ... CASiNG THEN
PropOrrions Used 1401b Wt , 30"foll on 2 0 0 Sampler
troae o10100/o Cahesionless Density I Cohesve Consistency

',1tle 1Ol1a2001c, J ;0 Loose 0-4 Soft 30 4 Hard
iO-0O Med Dense 4-8 M/ShffsoI'e 2No3-. Ad) Dens@ R -Iis 04,fI

no,gt -Bi 6
Nock CoringSo~ries --____-



TO Texas It

* PROJECT NAME
REPORT SENT TC
SAMPLES SENT

100 WATER STREET EAST PROVIDENCE, R I.
nstrumentas IADORESS Attleboro, Mass.
Low Level Radiation ILOCATION Attleboro, Mass.

above / Investiftation PROJ.NO.
TO Taken at Site# IOURJOONO. 94-312

DATE
HOLE NO. B-52
LINE & STA.
OFFSET

SURF. ELEV.
,. - Tim._.

GROUND WATER OBSERVArTONS CASING SAMPLER CORE BAR

START 5/20/94
otler -_ HourS Type COMPLETE 5/20/94 - j

o -_Hs Size i D 3 " TOTAL MRS. M ,

BORING FOREMAN
At per...... Hours Icmmer WI _ 3001 BIT INISPECTOR

Hammer FaIl 12" SOILS ENIG.

SOIL IDENTIFICATION
Remarks include color, grodotion, Type of
SOil etC Rock.Color, typo, condition, hard-
ness, Drilling time, seoms ond etc

SAMPLE

No Pen[Re
_________________________ ~ I 1=

Brown medium SAND & Gravel

Bottom of Boring 2'6"

TT

I * I I IGROUND SORFACE To
sompie lype

UP - Und'slurbed Pision
TP: Test Pit A-Augei 'I;Vone Test

USED ...... . "CASING. THEN .....

I'roporionS Used 1401b Wt.. t30"foll on 2' 0 D Sampler 5UMA
tvoce 01010% Cohesionless Density Cohesive Consistency Eorth B44y ..

h1e 1012O% 0 1O Loose 0-4 Soft 30 + Hard Rock Coring
iomite I0cO50/o 0O30 Med. Dense 4-8 M/Sltf Samplessome 2Oto35°/c tIA) • 50 Dense A.5 Stf -IS f..



TO
PSOM

SAM!

w - - Uw .. m -w - • - • - *1 U U w -_

100 WATER STRIET EAST PROVIDENCE. R I

Texas Instruments I ADDRESS Attleboro, Mass.

JECTNAME Low Level Radiation ILOCATION Attleboro, Mass.
AT SENT TO, above / ,pvestiation IPROJ NO.
PLES SENTTO Taken at Site - JOURJOBNO. 94-312

DATE
HOLE NO. B-53- L
ULE & STA... ..

OFFSET

SURF. ELEV.
Ia

Y
GROUNO WATER OBSERVATIONS CASING SAMPLER CORE BAR

At

At

Ofltr. - Hours Type
Size 1 D
Hcrrimer *1
Hammer Fall

3ý1122kt

300#
122"

oe-,
START 5/20/94 g.m

COMPLELTE 5/20/94
TOTAL HRS.
BORING FOREMAN P. V'eIria
INSPECTOR
SOILS ENGR.

BIT

SOIL IDENTIFICATION
Remorks include color, grodotion, Type of
soil etc Rock- color, type, condition, hard -
ness, Drilling time, SOaMS and *IC

SAMPLE

No. PenFRec.

C=1=1=
I

Brown medium SAND & Gravel

Bottom of Boring 2'6"

1. _U

- I .-
GROUND SURFACE TO

Sample To
ODOry C-Coled W:Anshod
UP L.Undisturbed Piston
TPtTest Pit A:Augce VýVoneTejt

- I - I I - a - I -
USED CASING THEN

Proportions Used 1401b Wl a 30fall on 2' 0 D Sampler I 5U•A.•".,

troce 01t10°/o Cohesionless Denshty Cohesive Consistency Eot th-Boring 6"
little 10io1 0% 0O.0 Loose 0-4 Soft 30 + Hord Rock Coring

201035 0/c 10-30 Med Dense 4-8 M/Stif I Samplessome O/-50 Dense 1 8-15 Stiff I - -.. . . .



TO Texa s:
PR"JCT NAMES REPORT SENT T¢

SAMPLES SENT

100 WATER MTEET EAST PROVIDENCE. R I
"ltruUfts BA .DORESS Attleboro, Mass.
Low Level Radiation -ILOCATION Attleboro, Mass.

above I 10Mveetliaon IPROJ. O.
TO. Takenl at Mej. IOuRjOeON 94-312

DATE
MOLE NO. 54L...
LINE Ib STA._____

OFF59T

SURF ELEV.
,.,., M lE I _. I I I

G4ROUN WATER O8SERVATlKAS I CASING SAMPLER CORE BAR

Al ._._ Type

S:iz I0
Hcnmmet Wt
Hammer Foil

of it e.. __ Hours 3001
1211

BIT

START 5/20/94 ----.--CoMpm.=T= 5/20/94 .....
TOTAL MRS.
BOWING FOREMAN
INSPECTOR
SOIL ENGR.

I ni-ATiflom Of' AADw

x Casing .omple 1ype slow$ per y Moisture SOIL IDENTIFICATION SAMPLE
Blow$ Deptis of on Sompolet Den St t Remarks include color, grOdolion, Type of
Pe From. To 

1 oo0 pj F'rO . T. .o .of Change sodieic Rock-coior, type,condollon, hOrd

t -F 671 F-12 1. 8 Ev rot ss. rihing lime, seams and No P

6"-1'6" D Blo s not Take

1 '6"-2 D 1L '* "

- -

rk ks

(2Vj)

u - . G

Brown medium SAND & Gravel

2'
- ' - 4I II

Bottom of Boring 2'

V - -. I 1 B I I 1 I ' - -
GRWUNI SAWACAE TO

D!ory C:Cortd
UP~ Lkid-slusbed Vvjton

II': Tr'I Pit AýAdqc V.Vonwe Test

f~opov IioAs Used

%re 2010359/'

CASING I il. N

1401b WI.,a 30 toil on 2 0 0 om~pler
(Cthesonless Density C)oheSive Consistency

0) 10 loo~se 0-4 Soft 30+
10 10 Mod Dense 4 8 M/Slif I
50 -nk Dense 1 8-15 Stiff

Hord Ro0ck Ct.iring
Samples .



MOW~ ~ ~ w V 411111 -11111P -1llll~` Uwm p w 91111111 - - U 5 U U -

W00 WA1IA STOUET EAST PROVIDENCE. R I

To ToA Jntuet___ _ 1ADRCSS Attleboro. Mass.. SJ poc. C AME -kjeL"'1Radiation LCTO Attleboro, Mass.i
11EPORT SENT TO &by _,~tL_. ayes t igat~i PROJ NO.
SAMPLES SENT TO= Taken at Site ~ jg~ 94-3.12 __

DanK
HOLE NO .
LINEII SITA. ____

OFFSET

SURF. LLEV
a

GiROUND *A

At . . . .

At.

TEA 08S~hRVA1OCS

oftE H..--iours

'Cftr ._ 
4 r

CASING SAMPLER

Ty"e

Size, D
Hcmmrne

Hommefw

300#
12"

CORE SAR

BIT

START 5/20/94

COMP.ETE 512019/2
TOTAL MRS.

AINGM F0•RM P, Vieir,

SOU EMR.
*1
Fou

SOIL IDENTIFICATION
Remarks include color, gradotion, Type of
sol etc Rock-color,type,,Condition, hord-
ness, Driling ftie, SeaMS Ond etc

SAMPLE

NoIPo ec
U = I I -

Brown medium SAND & Gravel

Bottom of Boring 216"

I

- I - I U - U - * -
Cd~~.lO S4I.CETO

so"mpi, Type
0- Dr C *ee'

UP.Lnt),stufw Fc.1Ptoin

7 P: lte'' Vo A Aqqvji V;~ Vone TeSt

IS.[) -' CASING THEN

Proportons Used 1401b Wt. x 30"toil on 2'0 0 Sampler S•MMARY.S

t.oce 0 toOf 0  Cohesionless Density Cohesve Consistency Eoth Boing .

"ICe t01o20%.. 0-0 Loose 0-4 Soft 30 + Hard Rock Cotingi
$0-l0 Med -ense 4-8 M/SWfI Samples

5 ~n C. 20to35 /c 30-50 Dense 8-15 Stif f I ... ... . ..



SAM

FUUILI IKILLINIW l;;;;;, INme;,100 WATER STREET EAST PROVIDENCE. R I

Texas Instrents ADORESS Attleboro, Mass.
JECT NMEW Low Leve Radiation ILOCATION Attleboro, Mass.
AT SENTTO abovg / Investitation. jPROJ.NO.
PLES SENTTO Taken at Site IOURJOBNO 94-312

DATE
HOLE NO B-56

LINE & STA.

OFFSET

SURF. ELEV.
I'a

GROUN'P WATER OBSERVATIONS

afir Hours

after--~. - Hours

CASING SAMPLER CORE BAR

Typie

S YeI 0
Hammer Alt

Hammer Foli

3ý@"-2"
300#

128
BIT

Doe Tim._.

START 5/20/94 _.m

COMPLETE 5/20/94 ___

TOTAL MRS.
BORING FOREMAN P - MeIra
INSPECTOR
SOILS ENGR.

At

L a

-a

SOIL IDENTIFICATION
Remarks include color, grodolion, Type of
soil etc RoCk-coloetype, conditon, hard-
ness, Drilling lime, seams and ec

SAMPLE

NoPe Rec

_______________________________ I = U = U

Brown medium SAND

Bottom of Boring 2'

i - I - h ~ I I - I
GROUND SURFACE TO

Sample Type
OiDry C-Cored *:,o'd-od

Up Ufldillur bed Pisin
7 P 1.-d P.1 a:Af..,not V - iftoT~al

USED "CASING THEN
Ptoportions Used 1401bW,1t 30-Io0 om2 ' 0D Sampler SLIMMAB,

trace OtotO°/o Coftesionle~s Density Cohesive Consistency Earth Bor, .

little i1020% o 010 Loose 0-4 Soft 30 + Hard Rock Coring
iO0. - 2001 1 '0,3 Med Dense 4-8 M/Shif 1 Samples 2



TO

ARE

"ON WuNW i -- 1lne111 b ' W- A • 1 M ¥ UO| 151 ¥o11TAmU e s
100 WATER STREIT EAST PROVIDENCE. R I

Texas Instruments IADORESS Attleboro, Mass.

CCT NAME Low Level Radiation ILOCATION Attleboro, Mass.
)RT SENT TO.... above I Investigation PROJ NO
PLES SENT TO__. Taken at Site I OURJOBNO 94-312

DATE
OLU No. B-57

UNE & STA.

OFFSET

SURF: ELEV.

GROuND o6ATER OBSERVATiONS CASING SAeLlER DBT2 Tm .
START 5/20/94

At _____ oteC ... -T Vr_,,e COMPLETE 5/20/94

5:e. D -_0 W 2 TOTAL HRS.
BORING FOREMAN P. VTer_4At - Hou. . - o , u r crnmer Aft 3001 BIT IINS4 .CTOR

Ha•et,,CI Fal 12" SOILS ENIQ.

LOCATION OF 80kiNG

II. Rin.S Dev-si Of on So~vrcer

I T I

r• pe,
too'

From - .:)j F ")'r IcJ

Moisture

Density
or

ConsiSt

Strola
Chonge

Elev

SOIL IDENTIFICATION
Remarks include color, gradation, Type of
sol etc Rock-color, type, cond lio•t, hard-
ness, Drillng time, seams and etc

SAMPLE

No~eTiRc.
4- 4 *= I

U P&M OiJ4U I LU

_ _ _6ti'l'6" 'D 'BI s not Tac-_____ 1'6"'-2'6" ,D ., " '"

1~

- 4

I i j

QV(3i)

Brown medium SAND & Gravel

4-I - --

Bottom of Boring 2'6"

J2-

"r2

I

- I ~ I - I _____ L ______ L ______ I __ ---- I GROUNO SURFACE To
soimple Type

0: 6;ry C' :'Cored w.-N~hi

UP'. UndliStur Ded Vi 51on
rP: Tetj itP. A Auqeji V:V.JAC Test

.- I * - * - I -

Pr~ovo't-on Usea
"ore IC to,/J

some? 201035 0/c

. CAS'NG THEN
1401b WI a 30" fol on 2 0 D Somoler J MAR

Coeesonless Dens-ty Cohesive Consistency tt 0 ....

C '0 Loose 0-4 Soft 30 + HtOad Roci Coring
0-50 Med Dense 4-8 M/Shiff Sompies 2



UU~bl.• i arl~ill kI..,I mlll•
100 WATER STREET EAST PROVIDENCE, R I

TO Texas Instruments RAD(DS Attleboro, Mass.
P* OET NAME Low Level Radiation iL0ATION Attleboro, Mass.

ERPORTSENTTO_ 0 2boe L Inveeeiaation IPROJ.NO.
SAMPLES SENTTO - Taken at Site Q0URj NO_, 94-312

DATE
K=L No. -J -58
ULE & STA.
OFFSET _- _

SUWr. ELEV.
I

U

A,--

GRQUNO WATER OBSERVA'UIONS

aftler _ Hotues

I
CASING SAMPLER COAE BAR.

Type
S-ze I0
I-cmrnr *1
Hamirrer Fail

At oftr _._ HOurs 3001
12"

BIT

O~fe Time.•

START 5/20/94
COMPUTE 5120/-4
TOTAL HRS.
SOBIS NGFPR.EAid F. V,,fi
PASPECTOR
SOILS EWAR

LOCATION OF BORING
Cosing Sample Trpe Blows per 6" Moisture SOIL IDENTIFICATION

4 Blow$ Depots of on Sampler Remarks include color, grodotion, Type of
per From - To sp From Densy o Change soileic Rock-colar, type,coondition,hard-

1011-iýnnets, Drivling time, -om n t
I __ -I - nnýr W V-2.__lt l -k

fot____rom- ?o I 6•-•'I12- I2I•gnsst~ F'~ ns,D .~g~e seoms and etc No PenRe

16"-V'6" D Blows not Take

I v 6"-2'6i "

- - -

-

- -i

- - - -

- - - -

- - - -

- -'

i (34")
u

Brown medium SANID & Gravel

Black Brown medium SAND
(2ij")

JPL l! I FI ll•m JL I[,.

2'6"1& Gravel

~1~

-r
Bottom of Boring 2'6"

I ---*1
a a I - A. - I - I - I I - ~1 -
GROUND SURFACE To

Sample Type
D:Ory C:Cored W:.loshea
UP Undisturbed Pilston
TP: Testi Pj A:Auger V:Vane Test

USED CASING THEN

Proportions Used 1401bW t 30"follon 2'0D Sampler SUMMAqY strace ,tolO Co~ sionless Dens ly iCohesive Consistency Eorth Bow $611

liltle IOto2O% 0 O Looseq 0-4 Soft 30 + Hord RoCk Coring
10-3• 0 Med Dense 4-8 M/Stiff SamplesSomef 2Oto3' 0 /, I -. - I . - - .. _______



%700 WATER STRUET EAST PROVIDENCE, ft I
TO Texas ln trua.2nto ~ADDRESS -Attleboro. Mass,

SPROJECT N0AME LOW Letvel &a-4La-tqni_ ILOcATlON Attleboro. Hai8._
W RPoaTsErNTTO____JkbQ1.LJ 111veatigacLin PR NO

SAMPLES SENT TO - Taken at Site IOUR____No_94_31

DATE
HOILE NO.
LIME a STA. ____

OFF59T
SUAP. ELEV.

pole TmeI
CjRAWtJ WATER OBSERVATIONS CASING SAMPLER CORE BAR

At

At --

.ffr our5

of .~ -. i0u'

Typ~e

Size, D
Hcmrnmef *
Homrner Fail

300#

START 5/20/94 *
COMPLETE L/20/L..
TOTAL MRS.
WORING FOREMA P r
IN1SPECTOR
SOILS ENGR.-

BIT

___________________________ I I

L OCATICA 0F' HO0RING
- -------------- I-

Casinrg

per
tfoot

C,amvple

%Žpit

~r am- T,

of
Trype Blow$ pe 6"

on Sorripier

1 6-12112t
06Fir' _L1

Moisture
Density

ofOn.. .

Stalea
Change

SOIL IDENTIFIFCATION
Remarks include color, grodation. Type of
soil etc Rock. Color, typo, condition, ha'd-
ness, Drilling time, seams and etc

SAMPLE

No lPtr.Roc
I 1

U ftHUIlUL LI 113 AEIL[IG

__ _-.- -

-..- -...-..- ..- •-- . . -

-.. ÷ -.. . . .. .. .. ... -... .... - 4...

- . -.. .. . . ... . .- - -.. . . .

i _ I

- - - -

ai (A"')

(2ýt).

Brown SAND,
gravel

some medium ~1~ ITT

1 '10"
-4 1 a I __L_

Bottom of Boring 1'10'

---- 1

--- 1

-~1

I I.........I I I I I I __ _ I I __ _ __ _ - -

SoIVIple Type
c0: Dry C.'Co)Ir Ai:k)!P

Tr-~ Tesl I'll A A~j.ag, k/ Vsinp

P IO'd01 U~e

little lOolosYY,,

CAYN, tiHf N .

1401t) *9 a 3C&full on? j 0 Sorripler ullMý I~,
Coifts,onlCss Density CoheSoce Celfrisitency LothEv'ij

0 10 Loolle U 4 Soft 30) 4 Plard fi(n4:k Cor1ing
10 30 Med Ies 48 MSitSm s 2Tvall



W 0 WATER STREET EAS

TO Tza IXnstrumente sA
PR•aCT •4A• Low Level Radiation LOCAT

REPORT SENT TO above / lnveetia-t ion
SAMPLIS SENT TO Taken a& SLoe

- - W w w0 5w *-

PROVIDENCE. R I

S5 Actteboro, Mass.
IO Attleboro, Mlass.

I an^ aam

DATE
HOLE NO A-6
ULNE&STA. ____

KW ELEV.IUJOSNO 24-112 m m II

CAOuND WATER OBSERVATIONS CASING SAMPUR

I At -.. _ otte -- Hours

after-... -.. Our$

Type

Size ID
I4Civirner Wi

Hammer FailI

300#
12"

CORE( BA

SIT

START 5120/94
COMPLETE 5120/94 -,

TOTAL NRS.
SORINFGoREMAN P. VTeTra
04ECTOR
SOILS EMIR.

a

SOIL IDENTIFICATION
Remorks include color, gradation, Type of
Sodelc Rock.color, typo, conditon, hard.
ness, Drilng Ine, seams and etc

SAMPLE

NoýRn ec
15inU m

I I I

Brown & Light Brown medium
SAND & Gravel

Bottom of Boring 2'6"

1-

I I - I - I ~ - I b
GROUIND SURFACE TO

Sample Type
0: ry C 6rtd :.rd

UP. Lfrb6tu(Lbtd V'19on
T I' Tt., Pi1 A~ V~ot V;oe Tesl

USED CAS:NG THEN
Proportions Used 1401I*I a30" foallon 2' 00 Sampi,,r SUMMAYII
irOCe 01010% Cohesionless Density Cohesive Co-tsstery EOrth''orN 611

11me lOIOto020% 0 0 LooSe 0-4 Soft 30 + Hord RoCk Coring
soe 2to35°/€ 10-30 Med Dense j 4-8 M/Shff Somples '30-50 Dense A-IS r-tcff I ... ..



GUILD DRILLING CO., INC.
100 WATER STREET, EAST PROVIDENCE, R.I. 02914

(401) 434-0750

Subdect: Additional Boring Data - Low Level Radiation Investigation

toateon: Attleboro, Mass. (Haggerty Drive)

Out Job 'No. 94-312 Your Project or Conlract No.

Dale: May 27, 1994 Via: fcm

To. Texas Instruments Attention o1: Mr. Michael Elliot
34 Forest Street
Attleboro, Mass. 02703

Copies I of
Sea$

DESCRIPTION

- I

Boring Reports: B-61 through B-92.

SAMPLES:

Remarks:

Taken at Site.

Project complete.

By:

L. L. MORRIS



t111101111 1011111 w B M i- , Mlo -- 01 a W 1111110-1i1 %0 a g1 % oa

100 WATER STREET EAST PROVIDENCE. R I

TO Texs Instruments AADORESS Attleboro, Mass.
PROECT NNAME Low Level Radiation ILOCATION Attleboro, Mass.
R REPOR SENT TO above / Investigation PROJ NO
SAMPLES SENTTO Taken at Site OURJOBNO. 94-312

DATE
HOLE,[, NO. B-61I

LINE & STA.

OFFSET ...

SURF. ELEV.

9
GROUND WATER OBSERVATIONS

Al -O____t 1v ...... Hours
CASING SAMPLER CORE BAR

Type

Size, 0
Hcrnmer Wl

Hammer Foil

At after ---.-.--. Hours

3ý1"-2ý"
300#

12"_

DOts Timt%

START 5/20/94 _ .;

COMPLETE 5120/94 in
TOTAL MRS.

OCIMNG FOREMAN P, VieLra
INSPECTOR
SOILS ENGR.

BIT

I^rAyifNKi rw Of~iiir-
I I~JI'f ~.#i LJ'J"I'~~J ____________________________________________________________________Bra~~ per

I
I..
a.

Casing 1 sompie
Blow% Deprt•,

per From- T,
loot_.

r) pe
of

ýOmrve
Blows per 6"
on Sompie,

"0 61r-6 -12- 1 !2 ,-1

Moisture

Density
Or

Consist

Stroao
Chonge

EIev

SOIL IDENTIFICATION
Remarks include colorgrodotion, Type of
soil tc Rocu-Color, type,condition, hard-
ness, Drilling time, seams and etc

SAMPLE

NO Pe,, Pee
i

•, 1 " 4., _"" •- -- '
0- AHRDnl• £ r
0 1%8UnA I L

6"-1 6" " D I~o• n

.. ... I -6* 2• ' - -

.. . -~.. -.- .- . .. ...- . . ...

- I - -

(2½V)

Brown medium SAND

Light Brown medium SAND
& Gravel

I

Bottom of Boring 2*6"

1

7-

127

_____________ L.11
GlROLIN SuRF.A(E TO

Sompte Type

C) Dry C ~Cored '&
1,0Undvslturtd l'iotLn

TP~ Test Pit A Avqvi V ýVane Test

LJSELC

f'ropo't~ons Used

"race 'o1al0 .~

litheC 101020%
soille 201035 0/C

CASING THEN

1401b *1a 30"tollon 20 0D Sampler SlJMMAI, I
Cohesionless Density Cohesive Consistency Earth 8ugrn . 6.

0 I0 Loose 0-4 Soft 30 + Hoado ROCk Coring
10-30 Med Dense 4-8 M/Stiff Samples 2

In. X~n n ---- 0 . r .4



TO Texas I
* PROCT NAME

IREPORT SENT TC

SAMPLES SENT

100 WATER STRUT EAST PROVIDENCE. R I

nastruments 'ADDRESS Attleboro. Mass.
Low Level Radiation ILOCATION Attleboro, Mass.

&. ve / nlavestlitafton PROJ. NO.

TO Taken at Site - IOURJOBNO 94-312

DATE
14CL.E NO. -62

UNLIB STA.
OFFSET

SURF. ELEV.

GROUNO WATER OBSERVATIONS CASING SAMPLER CORE BARST Dae

A-- START 5/20/94 1Tt Offer . tious Type COMPLETE 5/20/94 _

Size' I D 3_ -2" I - TOTAL MRS. P ___r- __300ORING FOREMAN P
At _f__, ..__ -... e..Hours HCii met r_ _ 300* BIT INSP GFO M

Hommer Foil 12" SOILS ENG.R

LOCATION OF BORING

Casing sample Type Bicws per 6" Moisture Strata SOIL IDENTIFICATION SAMPLEx ~Remarks include color, gradation, Type of
I- los evt~s of onSo pie' Dn itBloQ s pepsins On Sam ensly Chonge soil etc Roci.colot, typeconditionhard.e From. To orrve Fr T" or 0 D seams and etc No Pen RN

foot 0-6,rlln rlime, ý8 ~st e
AMun Di J L

6# 6"-11'6" D Blo s not Take

-"" -2" -

- l

- - - -

S(3") Black Brovn SAND & Gravel
(Wet Soil)

(24) 2'
_____ I

Bottom of Boring 2'

TT

~~~~~1 -I
- ~ - I - A I ___ I I -~ I - I ....-.-.-. '~ I - - &- GROUNO SuI'rACE To

C!Dr Co*Cred :r..

UP; Lildistufbed P"ison
r;TPe-It Pit A. Auger V:Vane Test

USED .......... "CASING T4EN

Proportions Used 140lb WI 30" foil on?' 00 Sample( SUMM-ARY

",oce OtoO0  Coihestonless Density Cohesive Consistency Eorth Ing
O10 Loose 0-48 Soft 30 + Hord ROCk Coring

Wie 10350/c 10.30 Med Dense 48 M/Stif! Samples . .
30-50 Dense R -l.% Stif I. .. . ..I.



dasI[JlUlg U .ILAJ L M L nlI.I~ W,,'u. licit..%F WATER STREET EAST PROVIDENCE, R I

TO - Texas Instruments DAORESS Attleboro, Mass.

PROJECT NAME LOa Level Radiation ILOCATION Attleboro. Hass,
REPORT SENT TO Above I Investigation PROJ. NO.
SAMPLES SENT TO Taken at Oirt -JURJOSNO 94-312

DATE - -

HOLE NO. B-63

LINE S STA.

OFFSET

SURF. ELEV.

-- Ite T I mI I
-. ~ V

G0OUNO WATER OBSERVATIONS CASING SAMPLER

At

after ._ _ ours

offer -.- HOW~S

Type
Size i D
HCtnmnr
Honiner

300#
12"

CORE BAR

BIT

Tigme

START 5/20/94 6.1npm
COMPLETg 5/20/9 __ pen
TOTAL MRS.
[BORIN FOREMAN P, VileL.a
INSPECTOR
SOILS ENGR.Fat

_____________________ L - - &

SOIL IDENTIFICATION SAMPLE
Remorks include Color, grodation, Type of
soil etc Rock .color, type, condition, hard-
ness, Drillng time, seams and tic NO Pen Rec

Cobble 1 12' 0"

Brown SAND & Gravel (Wet) 1 2' 1

1_ 2 ,'

Bottom of Boring 2'6"

E•

- a j. I I ........-L ___I ... 1 ____ 1 .~ I - I I IGPCOUNO SoWRACE To

UfP P~~.tj ~~ iston

Propoft-ons Pe
"ace () 10 10 11/0

14Oit) Wl & 30 toil on 2 210 S,)mPler

CcAessonless Density I Cohe'ive Consistency

i)10 L oo e J -04 Soft1 .30 t Hofrd
* 0Med Oens'e 4~ 8 M/Sliff

$IJVVARY
(~wfh Bca.'nq2

Raci Cor~nq ..
Samples .



1 100 WATER STREET EAST PROVIDENCE.-R I

TO Texas Instruments AODRESS Attleboro, Hass.

PFOJECT NAME Low Level Radiation ILOCATION Attleboro, Mass.

REPORTSENTTO above / Investigation iPRO-JNO

SAMPLES SENT TO Taken at Sit, Ie OURJO6NO. 94-312

UATL

H4OLENo. _B-64.

LINE &STA. ____

OFFSET
SURF. ELEV. _____

m-0obo Tim.e
GROUND WATER OeSERVATKc)NS CASING SAMPLER CORE BAR START 5/20/94

At ...ft.e HOts Type _ COMPLETE 5/20/94 00

5,zer oD 3ý"0-2 11 TOTAL HRS.SMING FrOREMAN P a ielr a
At of ter " -our% ' rnmmer Wt 3001 BIT INSPECTOREMN

HOmmer Foil 12" SOILS ENGR.

SOIL IDENTIFICATION
Remorks include color, gradation, Type of
Soil ec Roc ii coOr type, condi ion, hard-
ness, Drilling lime, scoms and etc

SAMPLE

Brown GRAVEL - Fill
Brown medium SAND - (Wet)

Bottom of Boring 2'6"

1A
721

12'

- . I ____ I I I - I - I I I - & - I -I

(APrOt.INL) K'IjACF. TO

I P.Tctf Pi' A Augecr Vý~w Yogis Sorne ?Oto.350/

CAS;'N(, THI 14

i40o'WY x.0'f0ir0, tr n ,' 0.S r~sief r*JM W
~CrCL!IDenls. Ccohes.. :onsistency v ~ rt [k.91IN

C)0 i , os e 3.1; Sof? K30 Hard kxk Coring
10 k) Mcd 'e, .. 8 M/Sliff sompies 2. ?
ýWO.10 Dense j 8 15 Slif f A



100 WATER STREET EAST PROVIDENCE. R I

TO Texas Instruments IA DORESS Attleboro, Mass.

PROJECTNAME Low Level Radiation ILOCATION Attleboro, Mass.

SIIEPORT SENT TO__ abovq I Investigation I PROJ. NO.
SAMPLES SENT TO Taken at Site IOURJOeNO. 94-312

DATE

HOLE NO B-65
LINE & STA.

OFFSET

SURF ELEv.
a

S-- 1
GROUND WATER OBSERVATIOS

Aj

aftler- -- Hours
Type

S~ze I D

tlCrmmr #11
Hommer Foil

CASING SAMPLER CORE BAR

3001 BIT
12"

DoU0.1 TIm

START 5/23/94 _ .-

COMPLETE 5/23/94 - I
TOTAL MRS.
BORING FOREMAN - P. VTetra
INSPECTOR
SOILS FNGR.

SOIL IDENTIFICATION
Remorkb include color, grodotion, Type of
SOil etc Rock. -color, type, condition, hord -
ness, Drilling lime, seoms ond etc

SAMPLE

NrPenjRe
-' ............................. i

Brown medium SAND & Gravel,
Cobbles

Bottom of Boring 216"

1

K-

12'

TT

I
U -. I. I I '~ 4 .......4-...... L -

W I

6R.iNXYNU ý4i.i ALI TG

T i1:Irt P"' A AuIg-q V; dne rest

P~roportion'% Used

t'ace () o IO%.0
litle lOtoZO'Y(

Some ý00`o35'/c

-CASING, T'-'EN-
14i4Ob I *1&3full on 2 0 0 Sampler SUMM.ApY

Caeo~riesotss Density Cohesive Consist~len:y 1or Ih B~v 6"
10 0 o sooe j 04 Soft 30 + ?lard ROCk Coring

1i 30 Med Dense 4. 8 W/SWif ISmples .1
30 50 Dense I 8.15 Stifft - - .. -



UV w rn-u -wa n I U W U w Uww

F00 WATER STREET EAST PROVIDENCE. R I

TO Texas Instruments IAcORESS Attleboro, Mass.OECTONAE Low Level Radiation ILOCADRON Attleboro, Mass.

REPORT SENT TO InvestigationIPROJ.NO.
SAMPLES SENTTO_-- Taken at Site IOURJONO 94-312

DATE
HCLE NO. B-66
UNE & STA.

OFFSET

SURF. ELEV.
- ." Wot Timo

S GROUt WATER OBSERvATIONS CASING SAMPLER CORE BAR START 5/23194

All. oaf.t ... u. ___,,, T-_ _ COMPLETE 5/23/94 II

SAzet D a34"-2 I# TOTAL HRS.

At afterir~ef Aft _ _ 300# SORING FOREMAN P. ie =ra

Home, toa 12" _SOILS EW.N.

LOCATION OF BORING

r COsng lwmple , Ce I low9, PCe 6 Mostture Slralo SOIL IDENTIFICATION SAMPLE
I Blows I Deptrs Of ian SorQ'e Density Remarks include color, grodalion, Type of
01o. cha.r l, enge soil etc RoCk. ColOr,type,condition,hOrd . .

l.. From- To- I of.. . n•, Dri llingl Iri " , seam s and etc No Pn.R-
loo 0-7 -- 2 -''1 - oht- Ele

U

- 4
6ii1 1'619_. 7AlO4Snot j a ke (3½i1)

(2½")

Brown medium SAND & Gravel,
Cobbles

(Wet at 2')... ..___ 6'v" 2 '6'' D ' " i "
- ..- - -

-1

- - - - -

- -- - -

-n-n

-4 - - -t --

Bottom of Boring 2'6"

-F

TT

- - - i ~ & - I - I. - I - I - _____CGtC)uND SLIR1.cu To
SamIVple Type

0 OryCCoci*
UP .Undisluttwe V't!,on
TF¾ Test Pit A-Aqei V.: Sjnelestl

r,~oort'ons usedj
'face ()11,10.,

bltir io1020%11

somne 20to35 0/c

(;.AYNG THNN
14011) WI it30 t aii on? U 1 Sam~pler

C'ulee'onjess Oens..y ICohesive Consist~ncy
0 0 Loose 0 04 '%oft 3CK
1030 Med Dense 4.8 M/Stiff

InC^r...,, I.~ - '. I. 14

Earth' DsUMAI,6
."Ord Roci, Cowriq

-Somiples --. 71.



1oYO T~ua,, It
PROJECT NAME.REPORT SENT TO

SAMPLES SENT T

•l t U m•w U U - - U i W 1i

100 WATER STREET EAST PROVIDENCE. R I

istruments 14 ESS Attleboro, Mass.
Low Level Radiation IILOCATION Attleboro, Mass.

above _L___ Investigation PROJ N
0O Taken at Site---n IOURJO6NO 94-312

DATE
HOLE NO. B-67
UNE B STA.

OFFSET

SURF. ELEV.
- .

U

At

At

GROqMOD WATER OBSERVATKONS

oftet PIOU'S

CASING SAMPLER CORE BAR

H~pr~r~pef Foil

300#
12"

BIT

101111111 Time

START 5/23/9W.
COMPLETE 5/23/94 ___ 0
TOTAL MRS

O••NG FO•RMAN P. V~etra
INSPECTOR
SOILS ENGR.,

a

LOATONOFBORING --

Casing #GPC JTie
slows Dep5Ttor

SOIL IDENTIFICATION
Remorks include Color, gradation, Type of
Soil etc Rock-color, type, condion, hord.
ness, Drilling time, Seams ond etc

SAMPtE

No JPen Rec
-- I----- = S =3

Brown medium SAND & Gravel
(Wet at 2')

Brown medium SAND, some
gravel (Wet at 2'6")

Bottom of Boring 2'6"

T-

121

h I ~i -
6RCtUND Su'4PACE To

LIP . nd'slu'bed V-icitn

TP- Tevw Pit A Au~jet V-v~xjie lost

(II, Eif. I AS;ING THE4N

'04ObWt a %O'#llo2 ;) D SomolierS VP
C_.i~s~vi~ess Density ICohesive Co'nsistenc y E(oaI" Brit q 0

C '.) ILOO~e o34 Scft 30 + Plord RiLýc Coingtf
'0 310 Med Dense 4.8 V/Sllff Samrples 2..

1L,%. -1-1 0..A C. doI __



To Texas I
PROECT NAME
REPORT SENT TO

SAMPLES SENT

100 WATER STREIT EAST PROVIDENCE, R I

Lkatruments IADORESS Attleboro. Mass.
Low Level Radiation ILOCATION Attleboro, Mass.

above / Investigation jPROJ.NO.
ro Taken at Site I OURJO6NO 94-312

DATE
HOLE NO. B-68

UNE & STA..

OFFSETT
SURF. ELEV.

a
-------- ~ I

At

0WATER OBSEVATIONS

af ter H.~tours5

offer_ __ Ho~urs

Type

5,ie 0
Hc'mmer *1
Hommet, Fail

CASING SAMPLER

______ 300tJ

CORE BAR

BIT

Do ge T l'm
START .523194 p

COMPLE.TE 5L2 329
TOTAL MRS.
BORING FORKMAN PI V* e r7 a
INSPECTOR
SOILS ENGR.

SOIL IDENTIFICATION
Remarks include color, grodohion, Type of
sot ttc Rock -color, type, condition, hord-
ness, rhilling time, eams and etc

Brown medium SAND, Topsoil
& Gravel
Brown SAND & Gravel

I
Bottom of Boring 2'

SAMP

No Per l

1 12

21

'LE

I
-.- i - hm

GROUND K*ý.Wf.ck TO
somr~pie type

UP -~ Ut CoS~red A

so~me 2 0 fo 3 "3/

CASING TPiEN

140b W1 a 30 foil on 2 0 0' Sompler SUMMARY

Cc-,*s ionless Density Cohe.,,,e Consistency Eoru -"•r _.

0 '0 Loose C 04 Soft KC t tqad R•ck Coring

10-50 Med Dense 4-8 M/Stff Somc:, .. :.



-o-WATER STREET EAST PROVIDENCE. R I

TO Texas Instruments IADORESS Attleboro, Mass.

PROJCT NAME Low Level Radiation ILOCATION Attleboro, Mass.

I REPORT$SENTTO above.- Investixation 1PROJNO

SAMPLES SENTTO Taken at Site Io ,RJNO 94-312

DATE
HOLE NO. B-69

UNE & STA.

OFFSE T _ _

SURF ELEv.

Oou..e 'Tim..
GROUND WATER O8SERVATW.NS CASING SAMPLER CORE BAR

START 5/23/94

.. Grite'v....~.....L _o____TCOMPLETE 5123194 - rim

S,zer D -_ 11-2 " _ TOTAL HRS
BORING FOREMAN P. V~e ra

At Givre.. H.0ouf ;It-Imer *1 3001 BiT INSPECrF1
Himme, Foil 12"- SOILS EMR.

SOL IDENTIFICATION
Remorks ,nCludi color, gradation, Type of
SO1 tC ROCPk. Color, type, COnd, tion, hOrd
ness, Dr~ining time, seam's anid etc

SAMPLE

No ~enRec

Brown medium SAND & Gravel

Bottom (of Boring 2'6" i

1
1

I-.-

H--

2

- 11- - I - IL-.. -t U ~ U
ýiROUN SIRli.AC( U)

'e Type
0 (), V C Cred 4
UP Unkid.Oufbedj~,Iy

TV TcV.r Pit A Aue V - V-e. Test

' uclorlaIohUne
"O~e 1010%0/

SOdrne 201o35 01c

CASiNG THaLN
140i0) WIt 30'foll oni 2 0) So-vier

(C,'wesoriess Density, Cohesuive Cmvsistency

0 '0 1, 0ose 0-4 Soft1 30 + pNor
10 NO2 Med Dense 4-8 M/Stiff
30 5iO Dense 1 8.15 Stdff

E o r th k - q1
d Ro ck Coring T-

Samples
.a. r tn f inf



W 100 WATIn

TO Texas Instruments
PROJECT NAME Low Level Radiat
REPORT SENT TO - abo ve /
SAMPLES SENT TO Taken at

1 STRE•T EAST PROVIDENCE. R I
DADORESScc Attleborgo, Mass.

ion ILOCATION Attleboro, Mass.
Investigation IPROJ. NO0
Site I OURJO8NO. 94-312

HOLE NO. B-70

LINE & STA.

OFFSET __

SURF ELEV.
-m _

GROUND WATER OBSERVATIONS CASING SAWPLER CORE BAR

Al -

At

offer Hours

Offer Hours

Type

S,ze 1 0
Hermmer
Hammer

3h" -2J~
300#

12"Fal
BIT

Dote .Time

START 5/23/94 0.0

COMPLETE 5/2 3/94 - i
TOTAL HRS.
BORING FOREMAN P. Vieira
INSPECTOR
SOLS EN.GR

ri" AT If1i "V QInDia('

Casing 5omple Type Blows per 6" Moisture Strata SOIL IDENTIFICATION SAMPLEBlow aeOf on Sampler Density Remarks include color, gradotion, Type of
per From,- Dept~* om'e or omp__ ,__ nlo Crhange soil etc Rock.color,type,condition,hord-Per From- T6, 5o-Ie From To_ orIn5,DrillingtW, seams ond tc Noloo0t A 6 "-"-12 12"1§,Consist Elev ns~•lnhe emo~t .. N e e

U tLU VAIG L. I.
I - -

61"_-_161" D Elows not Take

"_ 1 I'6"-2 '6," "I

- -

- - -

~i (3~")

(2~")

Brown medium SAND & Gravel

i_ _ - - N

Bottom of Boring 2'6"

I

-1-2

I
I-1- I - I * I -'w GRO'UND !;uRI-ACE To__

Sampl.ie _ l,'e
D--.by ýCoCrej 4:. *i)hoj
UJP Lidsutt fPiSlon

TPr 1e,!t Pl A Aoqct V.VJnO lest
(IT: Undfltui rl-u T h.nlnI

f'ujporf~onS lj!.ekd

"fore 0o1010%

Some 20'o3'50/c

'CASING THEN

40D WtI a 30 foil on? 0"D Swamcier
Coneesionless Dens, Co0eS.,e ConSiVIency

0 tO LCoose I 4 Sot, 30
10 30 Med Dense 48 M/Stlf!
305•0 Dense 8-15 Stiff

6, - Vrou nolnce, 1K , ... U1• , . rt. 66

Ea Ur LMMARj'S6
Hor~ad Roco. 'Thring

Sampres

HOLE NO B-70



TO Texas It
PROJECT NAME.
REPORT SENT TO

SAMPLES SENT T

100 WATER STREET EAST PROVIDENCE. R I
struments - ADDRESS Attleboro, Mass.
Low Level Radiation -LOCATION Attleboro, Mass.

above / Investigation lPROJ NO--
__ -Taken at Site .__ IOURJONO 94-312

DATE
HOLE NO. B-71
UNE & STA.

OFFSET

SURF. ELEV.

At

At

GROUNO WATER OBSERVATIONS

after H....tours

otler .. ....- Hours

Type

Stze .D
HctP.mer Aft
Hamm'rer Fail

CASING SAMPLER CORE BAR

300# BT
12"

Dote Ti__

START 5/23/94
COMPLETE 5/23/94
TOTAL MRS.

BORING FOREMAN P. VTeITra
INSPECTOR
SOILS ENGR.

LOCATION OF BORING

Casing Sample
81o00 Depths

Per Ftoo- To
_-oot

Tpe
of

Sompce

Bicivii per 6'
on SomQ'.'
(rp% 7

0O.6 1 l6-12l1.J?2-18

Moisture

Density
or

Coo_,1!_

Strato

Change

Elev

SOIL IDENTIFICATION
Remarks include color, gradaton, Type of
soil etc Rock. color, type, condition, hard-
ness, Drilling time, seams and etc

SAMPLE

No WnFZ
q

,, • • 4)- = I =.~-..I - -~----~-- I -~ I = * =
a-- As 5Dll r

-4
611-11611 D Bloos not Take,

16-'- '6 D -

"- - - -2'6 -,.

-

(2V")

Brown medium SAND & Gravel 112

- _________________________________ I - 4 1.

I 2 , 6 iIGray fine to medium SAND
B

Bottom of Boring 2'6"

2 1212 11 nl

I

w I - ' ~ I I I-- .
GROUND SoI4.ICE TO - -

soirple Type

T Po Te..t Pit .1 A1.gei V --Vone Test

USEDr)

I'i.port~ons Used
trace 0 tol0',/C,
little 10 t020%/
some 2010359/c

CASING THEN
140IbWI ,SO"tl' on 2 D Samoler -UMMAY,

Cohesivi1less Density Cohesive Con-sistency Earth Bgr~noLV61
0 10 Loose j 0-4 Soft 30 4- fiord Ronk Coring
10-30 Med Dense 4-8 M/S1tf Samples 2
30-50 Dense 8-15 Stilf r ......... .-



100 WATER STREET EAST PROVIDENCE. R I
TO e Instruments IADORESS Attleboro, Mass.

PR"CT NAME Low Level Radiation ILOCATION Attleboro, Mass.
R AEPORTSENTTO above L Investigation iPROJ NO.
SAMPLES SENTTO Taken at Site , OURJOCNO. 94-312

DATE
HOLE NO. B-72
LINE b STA. -
OFFSET __.

SURF. ELEV.
-I

GROUND WATER OBSERVATIONS CASING SAMPLER CORE BAR

At _

At

after . Hours Type

S-ze I D
Hcmnmer *1
Hamrmer Foil

300#
12"

BIT

Ta-t Tim.

START 5/23/94 o.,

COMPLETE 5/23/94 __ A_
TOTAL HRS.

BORING FOREMAN P. ViTeWra
INSPECTOR
SOILS ENGR.

LOCATION __ ___ __ OF - Ii

4
Cosing
BlOws

per
loot

Sample
Deoph$

From- To

Type.
of

io~ws per 6-
on Sorrpier

Frory. 70jg**
[ rlC .'31 1 l

Moislure

Density
or

Strolo
Change

SOIL IDENTIFICATION
RemorkS include color, gradation, Type of
soil etc ROck-Ccoor, type, condition, hard-
ness, Drilling time, seoms and etc

SAMPLE

No Rec
I4 0fiFff__=4 a a nPUR 1 r

E•I g&m ,L I•

6.. D l not TakeI

11'6"-216" D to it ii

- - - -- •

- - - -

- - -

( 3 J~iI)

(2~")

Brown medium to fine SAND
& Gravel

2 1 Brown medium SAND
-i-TiT7z

9' frn A finp 5CA~fl-ft. -

Bottom of Boring 216"

TT

H-

--~~~~1

iz~
-- ~~1

wi - a - a i.&.... L-.....1. a - a - * - * -GROLINO '-tlRl.ICE TO
Sample T ype

01'ry C :or Nosu-i

T I-1 est Po A A~jger V 1Vure Test

LISED ..
Proportions Use~d

traoce 010IO0%
$title 10lo20"/
some 20to350/c

.. CASING THEN ... .
t4Olb Wt 30"tofl on 2 OD S•mpler __.SUMMAY Y

Coesonless Denst 1 #6"

0 '0 Loose 0" ; Soft 30 + Haord Rock Coring
1030 Med. Dense 4-8 M/Stfl Samples
3050. Dense 8-15 Stiff I . - . . - -*1



TO Texas I

PROJCT NAME
S EPORT SENT T
SAMPLES SENT

,.a, - - a w - - - -- -.

100 WATER STREET EAST PROVIDENCE, R I
natruments I ADDRESS Attleboro, Mass.
Low Level Radiation ILOCATION Attleboro, Mass.

above / Investigation i PROJ. NO.
TO - Taken at Site I OURJOWNO. 94-312

DATE
HOLE NO. B-73
UNE & STA.
OFFSET

SURF. ELEV.
I

GROU&ND) WATER O5SERVATJOtNS I CASING SAMPLER CORE BAR

At

At

offer --- Hours

of fe -... Hours

Type

S-ze i
Hcrrimer A*t
Hammer Fail

300#
12"

Bur

Da.e Tim.__

START 5/23/94 6.f

COMPLETE 5/23/94 A
TOTAL HRS.
BORING FOREMAN P. , era
INSPECTOR
SOILS ENOR.

4

SOIL IDENTIFICATION
Remarks include color, gradation, Type of
soil etc. Rock- color, type, condition, hard -
ness, Drilling lime, seams and etc

SAMPLE

No enRec
~~1~~~*~ I I = U
ba I. I

Brown medium SAND & Gravel,
Cobbles
COBBLES Gray medium Sand
& Gravel

Bottom of Boring 2'6"

1

h & & & h.
GR~OUND SLIRFACE. TO

Somple Type
DýDr-y- C'- 6f Cre j Ih,, tI
UP: Undistuitbed F',510n

TPýTcrI Pi AlAuger V-vone Test

USED .... "CASING THEN
Proportions U'we 1401b Wt & 30 foII on 2' 0 0 Sampler !U!MAM Y
troce 0,olOo,0 Cof~es,oness Density I Cohesive Consistency EorIh Ecxii 6'1
IaltlCe 10 lo20%o 0 10 Loose 0-4 Sct 30 + Hord Rock Coring -

som-e ?-O35"/c 1030 Med Dense 4"8 M/Stiff Somples -
1e 0." - FO Den-m A.10% ',Eff -" I



S00 WATER STREET EAST PROVIDENCE, 'RI

TO Texas Instruments IADDRESS Attleboro. Mass,
PROJECT NAME Low Level RAdiation.- ILOCATION Attleboro, Mass,
REPORT SENT TO abov__ / I_ jLujgL" j I PROJ NO
SAMPLES SENTTO - Taken at Site IOURJOBNO 94-312

DATE

HOLE NO. - -74
UNE & STA,

OFFSET

SURF. ELEV.
a

At

GROUND WATER OBSERVATIONS

Offer _. Hours Type

Size I D
Hcmmer Wt
Hommer Fail

CASING SAMPLER
3ý•"- 2ý1l

1-3/8"
302
12"1

CORE BAR

BIT

20-1 Time

START 5/24/94
COMPLETE 5/24/94 -

TOTAL HRS.
BORING FORMAN _LIJ. 50110
INSPECTOR
SOILS ENGR.

At otfter.. .... Hours

SOIL IDENTIFICATION
Remarks include color, grodotion, Type of
soil etc Rock Color, type, conditon, hard •
ness, Driftng lime, seoms and etc

SAMPLE

5=U = U ~

3rown medium to coarse
GRAVEL (Dry)

Bottom of Boring 3'6'1

2

2'

I - I - A -GROUNDf SURFACE TO____
Sample Type
ODryCCodW:4v*,

UP' Unct,.iur bed Piston
TP% Test $'it A:Augei, V! Vonto Test

Proportions Usled
tOrae 01()100/'
l1111t 101o2O'%
wo'ne 20to3510/c

CASING THEN

1401b Wf a 30"foIl on 20D Sampler SUMMARY-
Cohesionless Density Cohet.ve Const.stency Eorth •k-r•.nj3.6"

0 10 Loose 0 0"4 Soft 30 + Hord Rock Coring
10-30 Med Dense I 4.8 M/Stiff Somples L
%nv. • " flen- Q . 116 to.## r



11;- - --- ---- --.- 9

4 100 WATER STREET EAST PROVIDENCE, R I

To Texas Instruments jADDRESS -Attleboro. Mass,

PROECT NAME Low Level Radiation ILOCATION Attleboro. Mass.
REPORT SENT TO- .... AbQIYII• W CI• PROJ NO
SAMPLES SENTTO - Taken at Slte IOUR XXNO, 94-312

DATE
OLE NO. 75

ULNE STA. _

OFFSET ,

suRF. ELEV.

I
GPOUNO WATER OBSERVATIONS

At ft ---- - Howes

allter - -.. ours

T ype

S-zei D
HCrnme'

Ham~mef

CASING SAMPLER

1-3/8"

______ 12"

CORE BAR

BIT

START 5/24/94 -

COMPLETE 5/24/±94 f
TOTAL KRS.
BORIW FOR MAN J. $ouza
INSPECTOR
SOILS EWR.

wl
rail

a

-I

SOIL IDENTIFICATION
Remarks include Color, gradation, Type of
soil etc Pock. color, type, condition,•hard-
ness, Drilling time, seams and etc

SAMPLE

NoTPe Rv

I~l-I-

Brown medium to coarse
GRAVEL (Dry)

Bottom of Boring 3'6"

1

-2.
V21

-
GROUND SURFACE to

5orriple Type

UP' Undisiurbed Pision
IPi Test Pit A*Augcr V-:Vore Test

_________ __h11

USED . . CASING THEN
Pioporthons Used 1401b Wt x 30"foII on 2"0 D Sompler SUMMARy

prote 0 io10 Cohesionless Density J Cohesive Consistency Earth Ba,., 3 '6"

lttlle 10020% 0i10 Loose 0-4 Soft 30 + Hord Rock Coring

some 2010350/c 10-30 Med Dense I 4-8 M/Sliff Samples --.i ---
50-50 Dense I 8-15 Stiff I



TO Texas IS0 PROJECT NAME
REPORT SENT TO
SAMPLES SENT T

100 WATER STREET EAST PROVIDENCE, R I

nstruments ADDRESS Attleboro. Maso.
Low Level Radiation ILOCATlON Attleboro& Mass.

above / Investigation IPROJ.NO.
ro Taken at Site I OURJOB NO. 94-312

DATE

HOLE NO. B-76
UINE & STA.
OFFSET _

SURF ELEV.,

V
GROUN

At

At

D WATER OBSERVATIONS CASING SAMPLER CORE BAR

oftler .- - mOurs Type

S-ze I D
Hcmmer W1

Hammer Foil

3k'0-201
300#

Dofe Time

START 5/24/94 .

COMPLETE 5/24/94 -

TOTAL HRS.
BORING FORtMAN J- SOU*
INSPECTOR
S0OLS ENGR.

BIT
I 4

SOIL IDENTIFICATION
Remarks include color,grodotaon, Type of
soil etc Rock. color, type, condition, hard-
ness, Drilling time, seams and etc

SAMPLE

AO Pen Re

15 
-

Brown medium to coarse
GRAVEL (Dry)

(Wet)

Bottom of Boring 2'4"

2

2

2

GROUND SURFACE TO
Somple Type

D: Ory C:Cored *.-. hej
UP-LUnd,.lurbed Piston
TP: Test Pit A*Auqet V -Vone Tesl

- I - I I - * a * a
USED "CASING THEN

Proportions Used 1401b Wi 30"foll on 2"0 D Sampler SUMMARY-
trace OIo0O0 /o Cohesionless Density I Cohesive Consistency Earth Bovmng
hlitle l0I2O0/c, 0'10 LooseI 0"4 Soft 30 + Hard Rock Coring
o 2Oto35° 10-30 Med Dense 4-8 M/Sttl Samplesso e 01 50c f - Ir'•n rlnaes 1 12 1 C. C*.4&o-



TO Texas
. PROJECT NAME

REPORT SENT T(

SAMPLES SENT

WLIJIL-Ij IjHILLII W QU., INIJL.
=00 WATER STREET EAST PROVIDENCE, R I

Instruments JADDRESS Attleboro, Mass,
Low Level Radiation ILOCATION Attleboro, Mass,

o AkQaboe I InVestigtion JPROJ. N
TO Taken at Site- I OURJOBNO- 94-312

DATE
HOLENO. B-77

UNE & STA.

OFFSET

SURF. ELEV._
I I _

C
GROUND WATER OBISERVATIONS CASING SAMPLER CORE BAR

Type

5,ze ;D
Hcen-ner *1
Hammer Faill

At - ofterf. - -Hours 3000 BIT

Date TimeS

START 5/24/94
COMPLETE 5/24/94
TOTAL MRS.
9ORING FOREMAN J . S ouza-
INSPEG.MSOILS ENO.

SOIL IDENTIFICATION
Remarks include color, gradation, Type of
Soil etc Rock. Color, type, condition, hard -
ness, Drilling time, seams and etc

SAMPLE

No [PoFet

= I = I -

Brown medium to coarse
GRAVEL (Dry)
(Wet)

I
Bottom of Boring 2'4"

2

2

2

2

I
GROUND SURFACE TO

Sample Type
D-Dry C:Cýred W"NOv~hed
UP' Undisturbed ('isbon
T P- Test Pit A 7Auger V: V,.ne Test

in'i I h
USE() ........ CASING THEN

Proportions Used 140ibWt. a 30"toll on 2-O D Sampler SUMMA i

Irace 0 1010% Cohesionless Density I Cohesive Consistency Eorth 13Deng Z4
little 101020% 0 00 loose 0-4 Soft 30 4 Hord Rock Coring
%nmP 2Ant, . .10-30 Med Dense 4-8 M/Stiff Samples -



To Txas
. PROJECT NAME

REPORT SENT TI
SAMPLES SENT

w w- w - -e - -- - - -. w - - - U U -l U

100 WATER STREET CAST PROVIDENCE. R I

Instruments IADORESS -Attleboro, Mass,
Low Level Radiation ILOCATION Attleboro, Mass.

0 . above J lnvestiation IpRO No.
TO Taken at Site I jOURJOSNO. 94-312

DATE
HOLE No. B-78

UNE & STA..,

OFFSET ,,.

SUR.F ELEV._

_ 7 -D t__ee Timei
GROUND WATER OBSERVATIONS CASING SAMPLER CORE TAR START 5/24/9 a

At ofter.- Hour Tyr.e COMPLETE 5/24/94

Sze I D 3_____ of TOTAL MRS. 
-

At after- - Hours "4imer *1 _ _ 300A i OIRING FOREMAN J. SoUza

Hammer Falt 1211 BIT INPECTOR
Hammer__ _ _ _ _ _ _ _ SOILS ENGR.

LOCATION OF BORING

Casing s0,nple Type Blows per 6" Moisture I SOIL IDENTIFICATION SAMPLE
Blowsb Depths of on Sp Den Srata Remarks include coIor gradation, Type ofper From-t'o ko FroSmpe T ensy Change soil etc. RoCk.Color, type, condition, hard-peo Fr - Sample_ "•rom 6-12T n- or nessDriltingtime, seOms and etc NO Pen R4loot - F-6 1 . - 8. _ _ _ _ _ _

-I

4"-i'4"' D 5lo s not Takcn

- '4t -2'4 i " "i "

* - -

(3k")

(2½")

Brown medium to coarse
GRAVEL (Dry)

(Wet)

Bottom of Boring 2'4"

2n

- a - ~ a I hin 1....... L ............1. L I. I a
GROUND SURFACE TO

Sample Type
67DrV CZCored e :dOSh~ d
UP" Undsturbed Piston
TP: Te-t Pit A;Augcr V:VoneTest

USED -- ."CASING THEN
Proportions Used 1401b Wt.1 30"foll on 20 D. Sampler 'SUMMARY-

toce -O~~tolO/o, Coesionless Density Cohesive Consistency Ea'th 7i'y"
little O.o20% 010 Loose I 0-4 Soft 30 + Hard Rock Coring
som~e 20to30% -030 Med Dense 4-8 M/Shiff Samples 2-some 2Oto35°/¢ X01. P", n .... I a_,r. C..,ej .



To Texas
PROJECT NAME
REPORT SENT T(

SAMPLES SENT

w w W 1 - -www, - U U - E I UeU
100 WATER STREET EAST PROVIDENCE. R I

Instruments cADcESS Attleboro, Mass,
Low Level Radiation ILOCATION Attleboro, Mass.

o above / Investigation PROJ.NO
TO Taken At Site - OURJOSNO. -.94-312

~DATE
HOLE NO. B-7
UNE & STA....

OFFSET

SURF. ELEV.
ml - -.

U

At -

GRCUND WATER OBSERVATIONS

oaler H.. HOurs

I

Type

Size ID
Hcinmer Wt
Hammer Faill

CASING SAMPLER CORE BAR.

Otte, Hours 300#
12"

START 5/24/94L
COMPLETE 5/24/94
TOTAL HRS.
BORING FOREMAN J.- ouza
INSPECTORSOILS ENG._____

BIT

LOCATION OF BORING

TCos,~ n Spie TyOef Biows per 6" IMoisture ;Strata SOIL IDENTIFICATION SAMPLE
8 o,,s Depes of on Mmpier sty Remarks include color, gradation, Type ofBlows DeFrom- T  o f onSample r Densioty Change Soiletc. Rock-color,type condition, hOrd-per Fr m-To ý>rnie From 70 or

f oot 0-6" -6-1 L 2"18 ConALt Elev ness,Drillingtime, sems ondelc No Pen Re
oo_ _ -_ _ _ __E_ = =

D IBlo4s noti Takdn (3411)

ii II ii

- - - -

- - -

Brown medium to coarse
GRAVEL (Dry)
(Moist)

I.

-a-

121II

(2k"')
2'

_______ 4

Bottom of Boring 2'

GROUND SURFACE TO

Sample Type

D0Dry C-Cored W--NL1,th*e

UP* Undisturbed Piston
TP' Te.t Pit -AAuqer V:Vone Test

I ~ I I 4- - I - I -
USE --

"oPriohrtons Used

trace Oo10%
litte IOtoO2o/
some 20to350 /e

.. ... "CASING THLN ........

1401b Wt a 30"fol on 20 0 Sampler SUMMARY'
Coh~esionless Density Cohesive Consistency Earth

0 10 Loose 04 Soft 30 + Hord Rock Coring
t0-30 Med Dense 4-8 M/Sliff Samples 2
30-50 Dense R-15 qItdf I ....- . .-



WAiW% li,- P I1i=0-0-Ii11,iii milU 51 II---

t00 WATER STREET EAST PROVIDENCE, R I

To Texas Instruments IADDRESS Attleboro, Mass,
PROJECT NAME Low Level Radiation ILOCATION Attleboro, Mass,
RWPRMT SENT TO above / Investigation PROJ.NO
SAMPLES SENTTO Taken at Site I OURJOBNO. 94-312

DATE

HOLE NO. B-80
UNE & STA. _

OFFSET

SURF. ELEV.
S -

At

GRtoiUND WATER CO8SERVATION4S

after Hours

after. .Hours

I
CASING SAMPLER CORE BAR

Type

Size I D

Hc vPner
Hammer

31"-2k"3OO#
3001

12"1

Dote Tim.e -

START 5/L2419
COMPLETE 5/24/94
TOTAL MRS.
BORING FOMEMAN J.
NSPECTOR

SOILS ENGR. __
Wt
F*11 BIT

_____________________ I I.

SOIL IDENTIFICATION SAMPLE
Remorks include colorf, gradation, Type of
soil etc Rock -color, type, condition, hard*
ness, Drilling lime, seams and etc No Pen Re

Brown medium to coarse 1 12" 8'
GRAVEL (Dry)
(moist) 4 12'

Bottom of Boring 2'

I
GROUJND SURFACE TO

Sompte Type
6-'Dry C7;Ceed W- J4wahod
UP" Und-sturbed P~ision
TPzTe-.t Pit A!ue V:vone Teis

- . -3 - - - - *
USED _______.... "CASING. THEN

Proportions Used I 1401b Wt x 30"foal on 2' 0 D Sampler SUMMARY#
Ifoce 01010% Cohesionless Density Cohesive Consissency Eoath Borrq Z _
lile 101020% I 0-10 Loose m 0-4 Soft 30 + Hard Rock Coring

enmA 7nlý-r.O/_0 00 10-30 Med. Dense 1 4-8 M/Stiff Somples 2



ww, w n• n•' rw v•n mwmn Tufftwew xvo|il lif t •4W WATER STREET EAST PROVIDENCE, -t 1

To Texas Intrumnt ADDRESS- Attleboro. Wass,
* PROJECT NAME Low Level Aadlation ILOCAtION Attleboro. Mao.,

REPoRT SENT TO above I Investigation IPROJNO"
SAMPLES SENT TO Taken at Site I OU No 94-312

DATE

LINE IISTA. ____

OFFSET _______

SURP. ELEv.

GROUND WATER OBSERVATIONS CASING SAI•U O R STAR T 5/24/94 -

At a -o,. Hlou,s Type COMPLETE 5/24/94
Sze I D A11-2 TOTAL NRS.

At__ oflr--ous30ORING FOKLUMA J - 9SouzaAt Of Ie, .Mours HUR Herr Wt -3001 BIT IMSPICTOR

I Hammer Foil I. S ILS ENGR.

SOIL IODNTIFICATION
Remorks include color, gradation, Type of
soil etc Rock-Color, type, Condotion, hard-
mass, Driling tfime, scorns and etc

SAMPLE

U = I ~

Brown medium to coarse
GRAVEL (Dry)

" color change to Gray

Bottom of Boring 214"

1

2

GROUND SURFACE TO
Sample T ype

O:Dry C:Cored W:'Noshe
UP; Undisturbed Pislon
TP: Te•t Pit A:AuQcr V:Vone Test

I m I I *
USED _.. "CASING THEN

Proportions Used 1401bW . 3O"folIon 2' 00 Sompler SUMMARY.
troce 01010% Cohesionless Density Cohesive ConSistency _orth Boring ____

little 101020% 0-10 Loose 0-4 Sotf 30 + Hard ROCk Coring
S10-30 Med Dense 4-8 M/Stiff Somples .. 2..'some Z01o5% 30-50 Dense I R-15 I,.ff _



fwftUmw omw mu-rNN r u uh-'ef p u 111lg 1U e
100 WATER STREET EAST PROVIDENCE. R I

TO- Tzas Instruments IADDRESS -Attleboro. Mas.,
* PROJCT NAME LW Level RAU&diona IAK rOCATION Attleboro. Mass,

REPORT SENT To above .. di. 5 Pw No-
SAMPLES SENT TO~ Taken a r t -41OU OSN

DATE
oLE NO. 115

LINE S STA.

OFFSET

SURF ELEV.
- I I

GROUND WATER OBSE"vAIONS

of afer.- .... - H1ours

of ter- -.-C . Mours

Tyvre

5S1e, 0
H1Cmimrer *1

Hamvmer Fail

CASING SAMPLER CORE BAR

3S0

300# BIT

START 7/8/94 - n.m
COMPLETE 7/8/94 I
TOTAL HRS.
BORING FOREMAN -. Souau
SOIPCTOR
SOILS ENGR.

SOIL IDENTIFICATION
Remorks include color, grodoaion, Type of
Soil etc Rock -color, type, condition, hard-
ness, Drilling tIme, seoms and etc

SAMPLE

No7 eRecj

--- I U =
- G~ravel- CRUET

Gray Brown coarse SAND
& Gravel

Dry coarse GRAVEL, Cobbles

(No Recovery)

Dark Brown SAND & Gravel

Bottom of Boring 416"1

1

2

3

4

12

12

121

12

h I I &
6140tIND 5S1141ACE TO

Sorntot Type
0~ ~ DyCCred

Ul"'Undistufbed l'ision
TP:Tvt, Pit A-Auqci, V..Vc~nTest

USED
rioportions Used

tract! 0toIO'0 /
little 10,020%/
some 2010359/c

"(CAS9NG TH[ N
140ib WI i 30' foil on 2 0 D Sampler SUMMARY

Cohesonless Density Cohesive Consistency Ear th Borr( - 6
0 10 Loose 0-4 Soft 30 + Hard Rock Coring
0O-30 Med Dense 4-8 M/Shiff Somples -- -

1Ln%.r-.n r%,... 1 0.19 - ..



1 I I I l i mlo U 1 VlJ -
1OO WATER STREET EAST PROVIDENCE, R I

Texas Instruments _ ADDRESS Attleboro, Mass.

* PROJECT NAME LOw Level Radiati•.n._ZI at ATION Attleboro. Mass.

REPORT SENT TO above -/- Bldg. 15 -PROJNO .
SAMPLES SENTTO Taken at Site JOURJOBNO. 95-41

DATE

HOLE NO. 116

UNE & STA.

OFFSET

SURF ELEV.
-m

I
GROUD WATER OBSERVATK)NS

At __ after H
4ours

after voujrs

S-ze 0
ilcmm'er

Hornmer

CASING SAMPLER CORE BAR

S/s

300# BIT

9010 Tim@

START 7/8/94 G-m
COMPLETE 7/8/94 in
TOTAL HRS.
BORING FOREMAN J, Sousa
INSPECTO__ _
SOILS ENGR.

WI
Foil

4

_____________________________________________________________ -- U

SOIL IDENTIFICATION
Remarks include color, gradation, Type of
soil elc Rock- color, type, condition, hord.
ness, Drilling time, seams and etc

SAMPLE

7No KeR :ec

- Giravel

Dry Brown coarse SAND,
medium Gravel

Dry Brown Gray medium to
coarse GRAVEL

(No Recovery)

SAND & Gravel, Moist
Organics

4
Bottom of Boring 4'6"

IT
3

12

12'

12

f------- I
- - U 4 - - I I I I A. I

CIRCNND 5;1uR;ACE TO
sornPit Type

T PTest P. IA Augeru V/:Voe Test

LISED C'
F opor lions tJSCLI

tToci! Ol0t0o/0
1,011le 101o20%'/
so"'e 2?Oto35"0t

.- CASING TiiEN
14OIbWt L3O"follion 200 Sompler SUMMARY

Cohesionless Density Cohesive Consistency Eob.h ,ixi., 1
0 io . Loose 0-4 Soft 30 + Hord Rock Coring

10-30 Med. Dense 4'8 M/Sniff Somples -- ±-
-t -~ - _ I - - - .



L UILIJ RIILLING CO.R INC.
t00 WATIP STREUT EAST PROVIDENCE. R I

TO T s Instruments ADORSS Attleboro. Mass.
PROjECT NAME Low!Level Radiation Inveo4EOCArION Attleboro, Mass.
REpO~r SENT TO . PROj No
SAMPLES SENT TO. . .- .Ilk.,n.a . ..... JOURJOONO 95-41

$MEET 6 OF OF.

DATE

MOLE NO 117
LINE S STA.

OFFSET

SURF. ELEV

,P(_rjjtjrL hATER 08SERVATiotiS

51 e. 0
,s' rnef
Hoi0,TrnIlf

CASING SAMPLER COPE BIAR

300 BI

START 718124 L
COMPLETE 7/8/94 •.i
TOTAL MRS.

BORING FOREMAN I Sousa
INSPECTOR
SOILS ENGR._________

A' , r. I 10.

SOIL. IDENTIFiCATION
Remarks include color, grOdOtion, T ype of

Sou elc ROCk-.COlOr, type,ConditiOn, hord
ness. Dritiung Ii.e, searns and efc

SAMPLE

No0 Pen, Re.
- 1=1=1-

- uravei

Brown coarse GRAVEL

Dry Dark Brown fine to
medium SAND, some organics

Moist Dark Brown ORGANICS,
Some roots

ii~i

Bottom of Boring 3'6"

..........

12'

- . - I I - I - * -Ai I T~

.~tVtbC I ~ IC
P Ply 1. (t'u.1 ,% .%.

~Jb' . 4 ~rc1.~I, e.'I 4.

II' i.~. r'., -'.

1t, ofr 010 tO

CASING fW4 N-
i4Oit) Wl a 3 toll on ? 04 0 S.Irv'p'er IMA '

Cephes-onless Density I Cohesive Cormuiercy I '0.kiv

03 0 1 oase 0 4 Soft 30 11 Hord Ho b. CUoiinq
0 -30 Med Dense I 4.8 M/SWIf CnrIV



GUIL[ DRILLING CO., INC.
100 WATERt STREE EAST PROVIDENCE. R I

TO Texas Instruments ADORESS Attleboro, Mases
* ptORCT NAME LOW Level Radiation nyetart LON Attleboro, Mass.

REPORT SENT TO above ___,/ ROJ NO
SAMPLES SENT TO Taken at Si Ge OUROJ0NO 95-41

SHEET (W OW_.
DAlTE
HOLE NO.. 1

LINE & STA.
OFFSET
SUFELEV.,

•GR0CPOU WATER OBSERVATIONS CASING SAMPLER CORE BAR
_ oSTART 718/94

,,..-,,S,, COMPLETE 78/94
5:1e: D _____ ____ TOTAL MRS.At Ote, 00#ORING FOREMAN J, 9pusa

-. at'•. ............. HourS •ce, __ 300# ESIT INSPECTOR
Horrtmer Foa - SOILS ENGR.

SOIL IDENTIFICATION
Remarksi nciude color, grudation, Type of
soil crc Rock -color, type, condition, hard -
AC 55, Drifting timhe, seams' and etc

Dry Brown Gray SAND &
medium to coarse Gravel

Dry Gray medium
GRAVEL, Cobbles

to coarse

Dry Gray medium
GRAVEL

to coarse

Moist Brown medium SAND
& Silt, Organics

4'6"
4 --

Bottom of Boring 4'6"

1*17j

Il - I L__ m -I-I
GkOuNP 5'RiWACE TO

UP ur)(1-surt)CO[~tr I
nS( D CASING 1'Hi.N

P'ropori ons 11-sell 1401b WI a 30" all on?2 00D Sampler SUMMARY
Iroce 0 1c10 100 / Cohesionless Density ICohesive Consistency __,! __,n

littl 1010200/v 0 10 Loose 0-4 Sof t 30 4 Hord Rock Coring--I it).t i 1An LA. r% I A a .*/. 1-..I



WJUIL.I U INILLINIW GO., INC.
00 WATER STREIT EAST PROVIDENCE, R I

TO Texas Instruments IADDRESS Attleboro, Maps@
P.OJECv NAME Low LevelRAI l.IQ.I^wnAV OATION Attleboro, Mass.
REPORT SENT TO above .... Blda.5. IPROJ NO.
SAMPLES SENT TO Taken at Site I OUR JOB NO 95-41

5HLIT IL OF .4L
DATE-
HOLE NO 1.
LINE II STA. ____

OFFSET
SURF. ELEv.._____

It
q

At

GROUND WATER OBSERVATIONS

ofti F.lows Type

S-ze D
H4crmer Wt
Harrmer Foil

CASING SAMPLER

300#

CORE BAR

BIT

Dotse Tim

START 7/8194 -
COMPLETE 7/1.94L2_ |
TOTAL MRS.
B0ING FOREMAN J. SOUsa
INSF(CTOA
SOILS ENGR.

Yfe'

SOit IDCNTIFICATION
Remorks include color, gradotion, Type of
soil elc Rock -Color, tyoe, condition, hard-
ness, Drilling time, seams and elc

SAMPLE

- Gravel
.... L

Dry Tan silty medium to
coarse GRAVEL

Dry Brown medium to coarse
GRAVEL, little silt, organi

Moist Gray ORGANICS, Roots

Moist Black ORGANICS, Peat

Bottom of Boring 4'6"

3

4

12

12

I- . - I I I - I - a
LJROUNO 50111ACE TO

Sompie Type

U;P Undallvrtr4ed f,~.sior

I P le- Pit A & .- , %I T-

LISE 0) ..... 'CASING THEN . .

ilfogorfians Used 1401b Wt it30 fail on 2' 0 D Sampler I SUMMARY
,,ore 010 0o/ C-Aesiontess Density Cohesive Consistency Eorh ,r-7-4 6j1
It',ie 00to2•O°/ 0O10 Loose i 0-4 Soft 30 + Hord Rock Coring

1 10"-30 Med Dense 4-8 M/Slift I Somoles ---- 74-*|



OIMiIL.•Li IJuII.I.INj V0., INC.
I00 WATER STREET EAST PROVIDENCE. R I

Texas Instru•.•tsl I ARESSA Attleboro, HaSO,

e p CTcNAMELOW Level RadLation I7-g-OAriON Attleboro, Mass.
PREOT SENT TO above J Bldit I PROJ NO .• A.-DIC@E CrYTf Taken at: Site I•,..m ,,Q,, 5-I,1

510 !tj .k- _ OF ... L,

DATE
HOLE NO. 120

U•E & STA.

OFFSET
SURF. £LEV.______

& AUrb =, aW CIU. " -- Take.atSit.Adto.t - -. .. ...

, RD AEROSEVIN .... , i
GROUND WArFR OBSERVATIONS CASING SAMPLER CORE BAR b At9=In

At= - f', - START 7/9/940HAt after .......... s Type COM,,ETE 7/9/94 _

S ize i D 0_ 
T O T A L H R S . -

BORING FOREMAN J. 1ou aAt clee . .ours Hemmer I,! 300# BIT INSPECTOR
11Hammer F011- SOILS MR~.,

SOIL IDENTIFICATION
Remarks include colorgrOdaoion, Type of
soidelc Rock.-color, type, condi tion, hard-
ness, Drilling time, SeOrns ond etc

SAMPLE

No Pen Rec

- G.raveJ.

Coarse GRAVEL, no sand

Dry Brown medium to coarse
GRAVEL, some sand

(No Recovery)

Brown medium to coarse
SAND, Gravel

-I --

Bottom of Boring 4'6"

3

4

12'

Ti2'

12'

12'

- . - . . - * - *
GIROUND SoRFACE TO ------------------ USE 0

S..ple Type Proportons Used

O:ry C:Coted W:.-,1•r...1. t'oce Oo01%
UP: Undisturbed I•ision little O to20/%.
T 92 - T.'.* D.. A A..... ", i.. Y•O

.. CASING Tt4[.N
14OIbWl.i 30"oll on 200 Sompier SUMMARY

C(-besioniless Density Cohesive Consistency orth BoU _4q
0 1O Loose 0-4 Soft 30 + Hord Rock Coring
1030 Med Dense 4-8 M/Stiff I Somole$s "_ '



WL AJUIL I I ILILIUIWI l INC.
100 WATER STREET EAST PROVIDENCE. R I

TO Texas Instruments ADRSS Attleboro. Mass,

IIPROJCTN NAME L I- - d1-O•.DiV• jOATION Attleboro. Mass,
REPORT SENT TON above .O...

SAMKPES SENTTO Taken at Site IOURJO13NO 95-41

bILLT -.. ,_____ OF L
DATE
HOLE NO. 121
UNE & STA. ,_,

OFFSET

SURF. ELEV.
I

I
GROQUND WATER OBSER~tVATIONS

At.

At

offer. flows5

cfte .. -. Hours

Type

S'le .0
H1c'Irmer

t1orr~mef

CASING SAMPLER CORE BAR

s/s

300# BIT

Dot_
START 7/9194 .m

COMPLETE 719/994 _ 13
TOTAL MRS.

•ONO FOREMAN J. S ousa
INSPECTOR
SOILS ENOR.

* 1
Fob,

IIL I

SOIL IDENTIFICATION
Remarks include color, grodation, Type of
soil etc Rock. -Coor, type, condition, hard-
ness, Drilling lime, seams and etc

SAMPLE

No7PenTRec
I l I, I =

- GravelI
Gray coarse GRAVEL, some
sand

Cobbles (No Recovery)

Brown coarse GRAVEL

Dry, some sand, medium to
coarse gravel

-4
Bottom of Boring 4'6"

1

2

3

4

12'

12

12

12

I I. hh;N(UN '13S.%(- TO
Sarriý,e type

I I-It T-# Ma A I iA

m HI

I'io0ootions ;,Jed

"aOce Oo01010

,'A'ING Tt.f.N

140ibWI L 30' o1lon2 0D Sompler
Cohesonfess Density Cohesive Consistency

o ,0 LooseI 0-4 Soft 30 o Hord
.0- 30 Med Dense 1 4-8 M/SIhff

SIJMMARY
Eo'fh Bo~n __!4_161
Rock Coring .-

Snmni4



niu-u i U n" Ikilt lufoI l1 ii
100 WATER STREET EAST PROVIDENCE. R I

TO Texas Instruments tADDRESS _Attleboro, Massa.
PROJECT NAME LoV level Radiation Invea qOCATION . Attleboro, Mass,
REPORT SENT TO _BQY...L d.ir_.. I PROJ NO
SAMPLES SENT TO TA keo At I OUR JOSNO 95-41

DATE
HOLE NO 122

LINE & STA.

OFFSET

SURF. ELEV.
I I I

V
GROUND WATER OBSERVATIONS

Ai Off#IS'lf

otter.-- H w

f )r~f

5Sle 1.)

-1cr-.Met *1

Hammer~C Foli

CASING SAMPLER CORE BAR

S/s

BIT

Dote Time

START 719/94 --.--
COMPLETE 7/9194 __ J
TOTAL HRS.
WO1ING FOREMAN J So-usa
INSPECTOR
SOILS ENGA.

SOIL IDENTIFICATION
Remorkb inClude Colorp grOdotion, Type of
sod elc ROck. color, type, Condition, hOrd
ness, Drillhng lime, seams and tic

SAMPLE

A
• .~• ......... -- ............ ........... ;-m - •.,

Brown medium to coarse SAND
& Gravel

Brown coarse GRAVEL, some
sand

I

Bott-n of Boring 3'6"

3

I-.-..-

____________________ h A I

.Noo"I'e bYPC

UP~ Uii10,10u, Lcd h.I iflin

T P' TtCNI Pu A V Vn'e. ie~j

10 e I I li It

U)oe ii C)`.1Z

iAl~uN(. fill N

i40it)* WI .%('iO iIIon ? 0S~Tpe
'.:-e1cu'uI~ess Oensaly Cohes:,e Consistency

C.. 0 ionse 0 4 Soft 30 + tMord
I( it Med tOense 4-8 MA/Silt

Eorwfh ONwjr.j s61
Rto<: Coring -



SI(AN GUILD DRILLING CO., INC.
100 WATER STREET EAST PROVIDENCE. R I

TO Texas Inetruments IADDRESS -Ataebor A .
* PROJECT NAMELQ"' Level Radiation InveatIL-ATION Attleboro, Mass.

REPORT SENT TO above Rl _54__ PROJ NO
SAMPLES SENTTO Taken at Site IOURJONO 95-41

SHEET .L OF
DATE
HOLE NO 123
ULNE S STA.
OFFSET _

SURF. ELEV.
I --

At

GROUND WATER OBSERVATIONS

offer . -.. oS Type

S-ze, D
k~r-cmer All
Homnmer Fail

CASING SAMPLER CORE BAR

3___ -3"1-2V"300# BIT

Dof._e TIme

START 719/94 am
COMPLETE 7/9/94
TOTAL HRS.

DORIM FOREMAN J, Sousa
INSPFCCTOR
SOILS ENGR.

•¢tCr ..... ..... HOurS

a

ilurt Strata, SOIL IDENTIFICATION , ,PLE
S trata Remarks include color, grOdoIOn, Type of

S Change SoI elc Rock. color, tyve, condition, hOrd-

I s,?- EIev nesS, DfIIr ing tme, seoams and etc No Pen Rec
-- AsPh-al1t- - -Gravel -

3V") Dry Brown medium to coarse 1 12'
GRAVEL

3") Cobbles (No Recovery) 2 12 0

2½") Dry Tan & Dark Brown mediu. 3 12'
to coarse SAND

2k") Dry Brown coarse SAND & 4 12 -

Gravel
Bottom of Boring 4'6"

"CASING T~t4.N

140D0 WI 30 *foil on ? 0 D Sampier "'7iUYIARY
Cotesoniess Density Cohes- Consistency [E,, i. '.Fd -4 6'.

0 !0 Loosl , Soft 30 + Halod R•i., or,nq
10-' 10 M~dor n.. U/:.t fcj .. .. -2, &/ e e...

- ~ I i i - I - h - h
6-'uNol -A To

P I ,l>ljspe I
Pi'oporl~ons Ustd



13MWUILL LiIRILLINI3 CO. INC.
100 WATER STREET EAST PROVIDENCE. R I

Texas Instruments -IDDRESs Attleboro. Mass,

PROMECT NAME L -L-•-R4M#.i-oa InvettOCAiON Attleboro, Mass.
REPO"T SENT TO -- above __ Bldt f5 iPROJ NO
SAMPLES SENT TO Taken at Site -- _ IOURJOBNO 95-41

SHEET I OF _.L
DATE
HOLE NO. 124
UNE B STA.

OFFSET

SURF. ELEV.

GRC~jtj0 rATER 08SERVATi0NS CASING SAMPLER CORE BAR Time
START

Al§ S - -e *COMPLETE

sle ._, 31• -2 __'_"-_ TOTAL HRS.

At "Ail 300 BORING FOREMAN J, Sousa
.. .,..0 BIT INSPETOR

I~~r~Ti'~_ I .~ SOILS ENGR.

SOIL IDENTIFICATION
Remork$,nclude cOlOr, grodotion, Type o
soiL etc Pock, color, type, condition, hord
mess, Drilling time, seoms ond etc

- uravel
Gray medium to coarse
SAND & Gtravel

Hoist Brown silty medium
SAND & Gravel

Cobb les

-i -~-- 6

Bottom of Boring 3'8"
Refusal

SAMPLEI,

No Pen Re(

1 12' -

2 12" -

'3 12 -

4 2 -

't T

.. .. J I A
I
• I

TV T- i'oj*e 0 toO'0X".

liC 10410/.
U ~ o s -la cCY 30 1rd 4 .m a i

;0 !"7 Med Oense 4. jr Ui/ceft



WLIILM L IIL.LINWi GU!, INC.
100 WArER STREIT EAST PROVIDENCE. R I

To Texas lnstruments ]ADORESS Attleboro, Mass,
PRMOCTNAME Low Level Radiation InveeqEocATIoN Attleboro, Mass.
REPORT SENT TO -. . L----_B14 . PRoj NO
SAMPLES SENT TO __• Ak6i3 ite I OUR JOS NO: 95-41

b~tt I- . - OF __.a
DATE
HOLE NO.] 2 5

LINE & STA.
OFFSET

SURF. ELEV_
I-m

9 -
CPOUNDO NATER OBSERVATK-)S

o~tter

S:e D)

H.Nrrrne, Foii

CASING SAMPLER CORE BAR

300# BIT

DoeL Time

START 719194 . .,

COMPLETE 7/9/94 -
TOTAL MRS.
BORING FOREMAN J- Sousa
INSPECTOR
SOILS ENGR._ ____

SOIL IDENTIFICATION
Remarks ,lCiuce color, grodotton, Type of
,01 elc Roci,. -Color, type, condithol,, hord-
ness, Drdhing lone, seams and etc

SAMPLE
,--- 7 .... _

N0 1Pen Ret

- Gratel
Brown coarse GRAVEL,
Cobbles

Moist Brown fine SAND,
Silt, some organics

Moist Brown rnedium to
coarse GRAVEL

2

Bottom of Boring 3'6"
Rtefusal

12'

12'

12'

-"--

I
.71

- I ~i ~-u-m .- ~

Cep j 0 ,401t! *1 s 30) fuo Cr' I C. ~'rýJggr M,. AR/YAI4to

r"as ( 4 Sc'ct 3C # HoQrd H c a (jrrIq
~OMed r~er I H IV /Slff ISam-nei --



1iifimGUILD DRILLING CO., INC.
100 WATER STREET EAST PROVIDENCE. R I

Texas Instruments IADORESS Attleboro, Nass.
PROJECT NAME Low Level RAdiatiolnvent OuATION Attleboro. Mass.
REPORT SENT TO above BdR. 5 P•ROJ NO.

SAMPLES SENT TO Taken at Site IOURJOENO. 95-41L _

SHEET I OF L
DATE

HOLE NO. 126

LINE S STA.

OFFSET

SURF. ELEV.

Dote TimeG'ROUND WATER OBERVATIONS CASING SAMPLER CORE BAR

START 7/9/94 pin
t o* ..... Tpe SS COMPLETE 7/9/94 in

5,-e: D '-3121 " _ _ TOTAL HRS.
AaeB30W BRING FOREMAN J * SousaA ........ ater .. .... No~jr5 H _____3k! BIT INSPECTOR

Homirer Foil SOILS ENOR.

SOIL IDENTlFICATtON
RemOrks include color, gradation, Type of

SOi etc ROCk. COlor, tyD@, condition, thord
hess, Dr,,',ng lime, seoms and etc

SAMPLE

No IPen Rec

- GraveL
- t~rave~

Tan medium to coarse SAND

Gray medium to coarse
GRAVEL

& Gravel

(No Recovery)

3

4
Bottom of Boring 3'9"

Refusal

12'

12'

- - * . * - I - * - h - I - I i - i - I

o Or6' C LiJ* I*0~1Q'# 'io* 1.10"h

* AlliNG Tiil N
14 1t% WI 1L 30'fl atn o? CIDC Sampler I 'lMMARVt

Cuhesionless Densitv Chesive Consisli'c y E arthlncttn Y
0 -0 Loose 0 4 Soft 30 ý Haord Rnck tCor-rng
10 30 Med OPn~.i 4-. LA /Uef I cz-i



MW 00 WATER STREET EAST PROVIDENCE. R I

TO Texas Instruments ]IADDRESS -Attleboro, Mass,
PROJECTNAME L.v Leval Radiation InvesqtOCATION Attleboro. Mass,
REPORT SENT TO ..-- ... ...... PROJ NO
SAMPLES SENT TO Takl .•.t. iL, IOURJOENO 95-41

DATE
MOLE NO. 127
UNE & STA.

OFFSET

SURF. ELEV.

GPOND f~rR OSERATINS ý O ae Time41'GOUIO NAT(R OBSERVATIONS CASING SAMPLER CORE BAR S7 9
AtSTART 71994 i

T ..re S/S COMPLETE 719/94.L2.
S •.1 _ .. .TOTAL MRS.

At - W ~ ~BORING FOREMAN -. S OUl a

rinmr~e rati - -_.- I SOILS EWA.

SOL IDENTIFICATION
Remarks include Color, grodot on, Type of
SOl etc Rock- Color, type, condition, hOrd-
ness, Drilling time, seams and etc

SAMPLE

No
-- 1=

- G.ravel.

Brown coarse SAND

(No Recovery)

1

Refusal at 2'2" with
Spoon & Auger

i

[
IH

Pen Re

12' -

8" 0

†-** 1 -I -

_____,___,___ lI -

P Tcr- Po A V , v *e'e Test

'.11 0 . N1 1

,Wine i0to3t~o/c

'A~N(. Yi4

j40ib Wt B 30')foil on 2 0 U. Sompler
t- -t.riess Densi. j Coe-iiii Con'sistency

o 10 1 I 0-4 Soýft 30
10 30 kled Dense 4 8 M/Sli~f

III') 's r)... I air, C.,.&

¶tMY A RY
- "7'2

tir 01~R. o,ng
Somp! es 1-



LIMM WUILO ORILLING CO., INC.
tO0 WATER STREET EAST PROVIDENCE R I

TO Texas Instruments IADDRESS Attleboro. Mass,
* PR0OJECTtNAME LOW Level -AdJ8UQn lveh. OkATON Attleboro. Mass.

REPOT SENT TO above . l. .. B 75j IPROJ NO
" A~ •APFe .F'NT Tf Taken at Site ,I, ,•- 95-.41

SHEET OF J-.,
DATE
HOLE NO_ 128

LINE•& STA

OFFSET
SURF. ELEV. _____

GROUND WATER OBSERVATI0tS CASING SAMPLER CORE BAR -Dots Tim94 e

START 7/9/94 ___

,,..,, , ___S SCOMPLETE 7/9/94 All
s 3j'-Y'-24" _____ TOTAL MRS,

A?_ 300# WORING FOREMAN J. Sous~a
A ... .. , . . BIT IWO TOR

H'."-e, Foil _ SOILS ENGR.

LOCATION 61' BORING

S Cos-r'g sompleY~I pe Fl.
I- ioawi, De0"trr ¶

F. oI .
P1' I 'o'nr

$;e' 6 1 Mo~sture Stroto SOIL IDENTIFICATION 5ML
i" ;. C ensity o Remarks ,nclude colorgrOdOtion, Type of

or .. O onge SOd eIc POck - Color, type, condition, hord
28 '•f: , 9'l~ nSt E.. ness, rilling m, seoms and etc

F

Asphalt - Gravel
r

-- -"- -"

2.... '6"1-316" D

S-4 6"- n if

~LIL

( 3 V")

(3")

(2½")

Brown medium to coarse
GRAVEL & Sand

Brown medium to coarse
SAND & Grave l

SAND & Cobbles

(2½"')

~6~I
Bottom of Boring 4'6"

1

2

4

.

I
- . - . I n ~ 'kn I I

I 

I

0ý?1AN() 'ýW (F TO
Swr,rr!e type

I)(y C.Cored *A
"L~i oI o l 0,4

;*.!Ie C) to20'

'-A' NG Tti .N
1401bW1 t 30 ftil on 2 00 Scipler ',UMOAIRY

C',,esonless Density Cohesive Consistency Eovto'ji•.o,-7 161
0 10 Loose 0-4 Soft 30 + t'Ord Rock Coring



GUILD DRILLING CO., INC.
100 WATER STREET. EAST PROVIDENCE, R I. 02914

(401) 434-0750

Subject Boring Data - Low Level Radiation Investigation/Bldg. #5

Location: Attleboro, Mass. (Willard Street)

Out Job No; 95-41 Your Project or Contract No.

Dale: July 12, 1994 Via.

To: Texas Instruments Attention of.
34 Forest Street
Attleboro, Mass. 02703

fcm

Mr. Michael Elliot

copies Ior
Sets DESCRIPTION

Y

Boring Reports. 129 through 137.

SAMPLES:

Remarks: More reports to follow.

By:

L. L. HIRRIS

Cc.:

OFFICIAL RECORD COPY & 10
1 18g4 5



'11 maw a am o ONn W-1 r' am lr 0 Im 1ig UP W aa I Il W %No
100 WATER STREET EAST PROVIDENCE. R I

TO Texas Instruments ADORESS Attleboro, Mass.

PROJECT NAME LOW 6ev-el- Rod0-141, -AdlletO N Attleboro, Mass.
6 REPORT SENT TO Taken at Site _,. POJ NO - .- 41
SAMPLES SENTTO OUR JOB NO 9

DATE
HOLE NO 129
LINE B STA.

OFFSET

SURF. ELEV.
I.1

r'RCAJNO WATER .~)OSERVATIONS

- .. ~ after Plowsf Trr-e

CASING SAMPLER CORE BAR

SLLZ
3½' 3"-20 " -_T

Dote Tim*.

START 7110/94 ___

COMPLETE 7110/94 Al
TOTAL HRS
BORING FOREMAN J. SOUSa
INSPECTOR
SOILS ENGR.

At . 4Our S

LOCATION OF BOR Nr

S Cosipq S1)rrpto t,:)e a'r~w% per 6' iMo-sure
Bl 5owsi Deolrý~ ci' cr, SCtQ I'

DC' ~ ~ <~F-T ie 'aj ns st

- . .. -~ ~~ -- . 1, --

15froloSOIL ![DENTtFICATiON
Strola Remaorks include color, grodollon, Type of

Chaonge soilic PI ock - oIor, twoe Conlde lon, hold -
Eiev ness, Drilling lime, seoms and etc

S1AMPLPI

0c Penr Re
O

• 1 • • • 1

Asphalt - Gravel

Dry, Brown medium to coarse
GRAVEL, Cobbles, some sand

- 11i61-2 '6@" D 11... of o

2 1611- 3 S I 6 "1 it

-4--

i
(3")

(2~")

(2k")

2

ý3
44

12

12
"72

"41 l
* 4 - --

Bottom of Boring 41'6"

- t

or~n

its-

I
IJ-•J- - S ~ 'I I

I tXej A.

TV Tet. r.' %' :.3t f je jeci '.- ,:?,~

~' 1011.:

De st '-,,r~%9rC E0 1

k' J ose 0. *- rC 0 30. ~r Rr'z x
'2 %l~ ed D~en!s 4 8 64/511t-ffp



-is - - - - - - -_ - - w , a U 'wW - -100 WATER STREET EAST PROVIDENCE. R I

TO Texas Isun --- JADCRESS Attleboro, Mass,
PROJECT NAME LoYWe YAaL4t-U.QiQa L11fltkoc AaON A-ttleboro, Mass.
REPORT SENT TO .... _ I / NBld.JpO
SAMPLES SENT TO Taken at Site _OURJOONO 95-41

DATE
HOLE NO 130
LINE S STA. ,

OFFSET

SURF. ELEV...

'JAIuNrD AVER 09SERVA~flN

At

r'l. -,e!
Htc'1~m ef

CASING SAMPLER CORE BAR

300# BIT

Date Tim.

START 7/10/9 Ofp,
COMPLETE 7/10/94 Xi
TOTAL HRS
WORING FOREMAN J. Sousa
INSPECTOR
SOILS ENGR.

0...

Dens~t1

Consist

S 'rota
~Crange

SOIL. !DENT:FiCATION
Remarks ,nclude color, grodotion, Type of
sol etc Pocm -Color, type, condition, hord-
ness, Dri,,ng time, seaoms and etc

ASIp1alt - uravel
(3V")

(3")

(2½")

(2½")

Dry, Brown medium to
coarse SAND & Gravel,
Cobbles

4' 6"
Bottom of Bo'ring 4 16 "

SAMP

ýq pen

1 12'

2 12

~3 12
r"12

"74,-, 2"

LE

lRe,
1=

I- U - I i & -
.,- .I4% ý i f f

iTr-,! Tes
No 'Tie 'C. '.: A~

A,. N6 Tlif N. .....
'40r, * 3%n ful ta n? :- U Sjn'pier

4,QSc.'!es% Oenstly Cohes, -e Con'sistency~
(~0 .. S 4 S~of 30

C*' 30 Med Dense 4-8 MiStift
Hord F4t':k C0r~nq

rio:rples -



noI.ULLIJ II M ILLI IJ L I;., U I.,IL.
100 WATER STREET EAST PROVIDENCE R I

TO - Texas Instruments DORESS ttleboro. Mass,
* PROJECT NAME L --JL diB;LinVA-t .LOC ATION Attleboro, Mass.

REPORT SENT TO above L_ .. ids. #5 PROJ NO
SAMPLES E NT TO Taken at Site I OURJOBNO 95-41

DATE
HOLE NO., 131

LINE Bi STA.

OFFSET

SURF. ELEV.

WCUt4O NATER OBSERVATIOJS

offer.. _ PiO6,

9

Tve

$itt D

Hc1*f-er Foil

CASING SAMPLER

_3_s #

CORE BAR

BIT

00fe Time

START 7/10/94 __ am
COMPLETE 7110,/9L 4
TOTAL MRS.
BORING FOREMAN J. Soui&
INSPECTOR
SOILS ENGR.

At . . .

4 I

LOCAT!C.N iF. 8CIRING-

C 3s r; scrY-pIe T,- 0-- per 6"

l oc.#0

M.-sfure

Density
or

Strofa
Cnonge

SOIL IDENTIFICATION
Remarks r.Clude Color, grodotion, Type of

soil etc Roc. color, type, Condition, hOrd
ness, Dll,rg time, seams and etc

SAMPLE

.No 1penJRec:

.... 4 i..,
ii I

Asphalt - Gravel

.... . 61' "-21611 of of of"

2. 1' 611 3"- p of If to

II II I

z 2

.. ....4V... .. ..... ............ ...

. . .. . .t . . . .. . . . .. ...j. . . . . .. ..

(3V") Dry, Brown fine to medium
SAND

Dry, Brown medium to coarse
SAND & Gravel

(311)

(2~")

(2k")

4 '6
Bottom of Boring 4'6"

i I I

-I

. .. .......

UP~ . ' PItj

I P Tes i Pit 1A , - je, j v .,,*T.

I"00pO11ons used

',ore ot0100 /
1,114e 10 10201c,

(A51NGu Tt4EN
1401bw*Ir i0',O oii on? 2 L Sam'pler

Coheieor'tess Density ICohies oe Consistency~
0 10 L.oose 0 04 Soft 1 30 + Haord

10-50O Med Dense 4 8 M/Stf Iff

!, V MAWY

For!-rl, 4 6



GM GUILD DRILLING CO., INC.
100 WATER STREET EAST PROVIDENCE. R I

TO Texas Instruments IADORESS Attleboro, Mass,
PROJECT NAME Low Level Radiation InvetiocArTION Attleboro, Mass.
REPORT SENT TO above / . Bld. -5 1PROJ. NO

SAMPLES SENT TO Taken at Site IOUR JOBNO. 9"5_41"

SHEET .1 OF- IL.
DATE
HOLE NO. 132

LINE & STA.

OFFSET

SURF. ELEV.,

I
GRCAJND WATER OBSERVATIONS

At offer .. . Houes Type

S-ze 0
Hcmrne r WI

Hammer Foil

CASING SAMPLER CORE BAR

S/S300__

___3 300# BIT

DaOt Time

START 7//0194 p p.m
COMPLETE 7/10194QL2
TOTAL HRS.
BORING FOREMAN __J-. Sousa
INSPECT O_--OR
SOILS ENOR.

SOIL IDENTIFICATION
Remarks ,clude color, grodotion, Type of
soil etc Rock. color, type, condition, hard -
ness, Oriling time, seams and etc

SAMPLE

No IPen IRec
~U=1=1=

- Gravel

Brown medium to
& Gravel

Gray medium to
& Gravel

coarse

coarse

(No Recovery)

Gray medium to coarse SAND
& Gravel
Moist, Dark Brown ORGANICS

Bottom of Boring 4'6"

P_

12'

12'
12'

*

. - . - I -
..li.UC) To

1t c'ej A*

oSE[O _......... - CASING THiN

PIOpOMtIn L)SOd 140ib WI i 30" tol on 2 0 0 Sampler $IVUMMARY

trOce 00 Io 0% C'-es,onless Density Cohes-ve Consistency Eorthi R'tg4*,',
%,e Io1 0 0• H o0 Loose 0-4 Soft 30 + Hard R.-ck Coring



100 WATER STREET EAST PROVIDENCE. R I

TO Texas Instruments ADODRESS Attleboro, Mass,

* PROJECT NAME Low Level Radiation InvestIPLOCATION Attleboro. Mass.
REPORT SENT TO __o.- ./ Bldg. P5 pROJ. NO,
SAMPLES SENTTO--- Taken at Site IOURJOBNO. 95-41

;-A-T.- -. - - %W. -mDATE

HOLE NO - 133
LINE & STA.

OFFSE T
SURF. ELEV.

I -

GROUNjC)D WATER OBSERVATIONS

Type

Sze. -0
Hc--c~er 41
Hamm~rer Foil

CASING SAMPLER

s/s

300#

CORE BAR

BIT

Date Timhe

START 7/10/94 0.l

COMPLETE 7/10/94 ___

TOTAL MRS.
BORING FOREMAN J,. Sousa
INSPECTOR
SOILS ENGR. -

o It ., - .. ... •t Urs

LOCA71ON OF BORING____

x Cosirg S ?'Cple T 1,e Blows per 6" Moisture Strata SOIL IDENTIFICATION SAMPLE81o*s Cepips Of on Sampler Density Remarks include color, gradation, Type of

a. e! mro To or Change soiletc Rock.color, type,conditon, hard _--

f Fro m -T 6-12 .2-18 Consist Ele ness, Drilling time, seams and etc No Pen Rec
B'o~i Depirs ot n Sof~pie Densty CA ge olet c k olr yp c n it nh r-

-I
-I. -.-

6#1- 1'6" D Bloi~s not! Take i (34") Brown medium to coarse
SAND & Gravel

1 '61
- I .- ~ .L

.... i

- p - I. -

Bottom of Boringl16"

Stopped at 1'6"
Poss. buried Utility

I-

_ _ I- _

1'

I
_______ _____________ I L

G;,. .UJAD ". -'RACE TO
50p"-le Type

1, 7 by .. .... C'"Crei A,

TP Tv~v P11 A:A.q~ V~ .I-e Test

Piopcl.ton Used
troce o OIL)%0
little 10 to 20 010
"flrnF 0o"'S4

.- "CASING THEN
I101b Wl a 30'toil on 2 0D Samnpier ¶\,YMARY

Cohiesionless Density~ Cchesive Consistency Eo611 ~*~
0 0 Loose 0-4 Soft 30 + Hord R,' - C.ofn
0-30 Med Dense 4-8 M/Stiff Sorr.;'ies



100 WATER STREET EAST PROVIDENCE. R I

TO Texas Instruments IADORESS Attleboro, Mass,
PROJECT NAME Low Level Radiation ILOCATION Attleboro, Mass,

is REPORT SENT TO above I Investigation IPROJ.NO.
SAMPLES SENTTO Taken at Site I OURJOBNO. 94-312

DATE
HOLE NO. B-82

UNE B STA.
OFFSET

SURF. ELEV.

GROUNO WATER OBSERVATIONS CASING SAMPL.R CORE BAR. Aote Time 0.
START 5/24194 o

A aofter.- Hours Type COMPLETE 5/24194 -

S,ze I D 31_121 K' TOTAL MRS.____ OORINIG FOREMAN J. * uz

At ofter-.- Hours Hcrnmer Wt 300# BIT FNspc'ORA

HarTmer Foil 12" BIT _ INSP CT ,

LOCATION OF BORING
Sample Type Blows per 6" Moisture Slrolo SOIL IDENTIFICATION SAMPLE

Remarks include colorgrodotion, Type of
Bio Depths of on Somp Densiy Change son etc. Rock-Color, typecondition, hard-

From-oot 0 to Coi Eev nesSDrilling time, seams and etc. No Pen ReI07 r___6 ___12___ U2 ___ -1n Consist El

0o-it D BloJs nod Take n
-I *-~--I~~-4----i--I -

___________ D ~ it

- -- -

- -- - -

- -- - -

- ~ - -

- - - -

4" Topsoil - Brown medium
to coarse GRAVEL (Dry)
Gray medium to coarse
GRAVEL (Dry)

Bottom of Boring 2'

1 12'

_2._12,

I-

18

___Li! mi-I-I
I I I ~ -

GROUND SURFACE TO

Somple Type
O:Ory C:Cored W:Aoshod

UP -Undisturbed Piston
TP:Te.s Pit ATAuger V:VoneTesl

USED _ __ -"CASING. THEN
Pioportons Used 1401bWt. x 30"follon 200. Sampler SUMMARY-

trace 01010% Cohesionless Density i Cohesive Consistency Eoth gr 2 'e

lile IOIo020/o 0"0 Loose 0-4 Soft 30 + Hard Rock Coring
some 20to35°/c 10-30 Med Dense 4-8 M/Sliff Samples



TO
PRO
RESF
SAMI

GUILD DRILLING CO. INC.
100 WATER STRIET EAST PROVIDENCE, R I.

Texas Instruments IADORESS Attleboro, Mass.
JECT NAME Low Level Radiation ILOCATION Attleboro, Mass,
)RTSENTTO above I Investivation JPROJNO.
PLES SENT TO Taken at Site IOURJOBNO. 94-312

SHEET ]_Oj"

DATE
HOLE NO. B-83
LINE & STA,

OFFSET

SURF. ELEV.

Dote Time
GROUND WATER OBSERVATIONS CASING SAMPLER CORE BAR. START 5/24/94 0.,11

A offer • Hours Type COMPLETE 5/24/94 A

Size. : 30!112 __ TOTAL MRS.BOWING FOREMAN J. :•u-aSUZ
At ofter t, HOurs HcIrnmer W1 300# BIT INGPCTORA

Hammer Foil 12" SOILS ENG#R.

LOCATION OF BORING

Casing Sample Type Blows per 6' Moisture Strata SOIL IDENTIFICATION SAMPLE
Blo$ Depths of On Densay C Remarks include color, gradation, Type of

yFrom T or sOil etc. Rock.color, type, condition, hord-e .. From - TO So~ 6.-2 2-,8 Consst EleF ness, Drilling time, seams andetc NoPen.Recloot 0-6r.6 1.1-8 .. sst Ee

0.1-1 D Blos s nod Taken
4

Brown medium to coarse
GRAVEL (Dry)
(moist)

1 12' 8"1

4'-
1 ll-2# 1 D 1 " 1

2'
Bottom of Boring 2'

-' 4-~-*~U -

9

A...

4

IL

-. 9-1-9-i-

9

9

p - I - I ~9~

-4

- 4- 4-I-I 4-

& I-i-I---.4-

- t i i

__-i

I

h-I- I .. h I I I A. - I. - I -GROUND SURFACE TO
Somple Type

O:Dry C:Cored W:'Noh!d
UP* Undsturbed Piston

USED "CASING THEN

Proportions Used 14OLWI.a 30"follon 2"0O Sampler I SUMMARY.
trace 01010% Cohesionless Density Cohesive Consistencyj EOrth E], '2'
little 1010200/o 0.10 Loose 0-4 Soft 30+ Hard Rock Coring- I JA -IL L1,4' f).,t I*a A . 12 k /Ci;#l €••I A



TO Texas
. PROJECT NAME

REPORT SENT 1
SAMPLES SENT

UUmL.L m;;LmJIImLLmNW1 0101 INC.
100 WATER STREET EAST PROVIDENCE. R I

Instruments IAOORESS Attleboro, Hass,
Low Level Radiation ILOCATION Attleboro, Mass,.

o ab.ove / Investigation jPROJ.NO
rTO Taken at Site I OUR JOBNO. 94-312

SHEET • OF _

DATE

HOLE NO. B-84

UNE S STA. -

OFFSET

SURE ELEV.
&

I.
GROUND WATER OBSERVATIONS CASING SAMPLER CORE BAR.

At

At

ofler __ Hours
Type

SiZe 0 D

*lcrnmer WI

Hammer Fail

3j"-2•"
300#

12"
BIT

DOte Time

START 5/24/94 e.t

COMPLETE 5124/94 - -

TOTAL HRS.

BORING FOREMAN J. - ouza
INSPECTOR
SOILS ENGR.

a

I ACfkTIflNJ (W RC~flIf~J(~
In A IN OF I Y_________

a.
Casing

810%1&
per

loot

g
$

Sample
Depths

From- To

T~ pe
of

Somrpie

Blows per 6"
on Sompler

Moisture
Density

or
Cons,•

Stroao

Change

Elev

SOIL IDENTIFICATION
Remarks include color, grodotion, Type of
soil elc. Rock-Color, type. condition, hard-
ness, Drifting time, seams and etc.

SAMPLE

No I Pen FRe,

i'm

1 ________ 1=1= ~ -

0W-1 D BH1os nod Takei
f-I-I-i-

Brown medium to coarse
GRAVEL (Dry)
(moist)

I 121 8'

_____ ____ ____ _ D ~ I

- 12 -D

2'
i-i-I.-

Bottom of Boring 2'

j-i-~-4-1

____ -- 1
GROUND SURFACE TO

Sample Type

:DOry C:Cored W:woshed
UP* Undijsturbed Piston
TP- Test Pit A!Auger V;Vone Test

USED "CASING THEN
Peoportions Used 14OIbWt.x3O"toIIon2"OD Sampler SUMMARY-
trace 01(O1o/ Cohesionless Density Cohesive Consistency Eorth Bori-g- 2

litle 10Io20 0% 0.10 Loose 0-4 Soft 30 + Hard RoCk Coring
10-30 Med Dense 4-8 M/Shif I Samples

some P2Oln1i
0

1. I I I ..... --



TO Texas I
S PROJECT NAME

REPORT SENT TO

SAMPLES SENT 1

%=11ImI-lliJl LJl'l611i..I..ll7. ,4L.Je9 I111M..Pe
=0O WATIR STREET EAST PROVIDENCE. R I

:nstrumenta JADDRESS Attleboro, Mass,
Low Level Radiation ILOCATION Attleboro, Mass,

above / Investigation IPROJ.NO.
0O Taken at Site I OURJOBNO. 94-312

DATE
HOLE NO. B-85

LINE 8 STA....

OFFSETT

SURF. ELEV.
La

GROUND WATER OBSERVATIONS CASING SAMPLER

At...__

At

of let _ Hours

after-Hours

Tyrit

Size 1 0
Hcmrn~er WI
Hornmer Foil

300#
122"

CORE BAR.

BIT

2Do.l0 Tigne

START 5/24/94 0-1
COMPLETE 5/24/94 

pi

TOTAL MRS.
BORING FOREMAN J ouz
INSPECTOR
SOILS ENOR.

LOCATION OF BORING

Casing Sample Type Blows per 6" Moisture SirOlo SOIL IDENTIFICATION SAMPLE
Depth& of on Sampler Remarks include color, grodotion, Type of

per From.- To So F Tm Density Change sod dec. Rock-color, type,condition, hard-
foo - _ I .0"6 r6.2 21..8 Consis orev, ness, Dillingtitme, seams and etc No Pen Re
too • -rT12 A12-1 C_ = = e

5•OiJIAUiL I,.

611-116" - D n

19611-216,lr LD it

Brown medium to coarse
GRAVEL (Dry)

- I - C - I - I
6. Bottom of Boring 2'6"

- - i - a

- - - - -

- - - - -

- - - - -

- - - - -

- - - - -

2

4----l
___ _______ hh in1

GROUND SURFACE 10 USED -CASING THEN

Samp1e Type Proportiont Used 14Oib WI.,30"InIl on 2 0O Sampler SUMMARY'I6
ODry C Cored W:Wvashjd trace 0io0O% Cohesionless Density Cohesive Consistency Earth •olri - 6I
UP:Undisfurbed Piston title 10t020/% 0O-O Loose 0-4 Soft 30+ Hord Rock Coring
TPsTot-% Pit A,Aunir VýVnn,,Taal I ..- 1o_ 10-30 Med ODnse 4-8 M/Stiff Samples I=



TO
PRO.
REPI
SAM

1010111 5i 1111111 NNWul -ii -i% a ii ae 'm widw %ownm aw a I owmam " el0 100 WATER STREET EAST PROVIDENCE, R I.

Texas Instruments - JADORESS Attleboro, Mass.

IECTNAME Low Level Radiation ILOCATION Attleboro, Mass.
ORT SENT TO above / -Investigation iPROJ.NO.
PLES SENT TO Taken at Site I OURJOONO. 94-312

DATE
HOLE NO. - -86
LINE & STA.
OFFSET
SURF. ELEV.

At -

G.ROUND WATER OBSERVATIONS

oltf Hours

CASING SAMPLER CORE BAR.

T ype

Size I D
Hcfrmer WI

Hommer Fall

At offlers_ Hours 300#
12"

BIT

START 5/25/94
COMPLETE 5/25/94 -

TOTAL MRS.
8OMI14o FOREMAN PV
INSPECTOA
SOILS ENGR.

SOIL IDENTIFICATION
Remarks include color, gradation, Type of
soil etc. Rock. color, type, condition, hard.
ness, Drilling time, seems and etc.

SAMPLE

No
; "-" ,, . ..

trown medium SAND & Gravel,
,obbles
Irown Gray medium to fine
:A•In rinhhla A, / r'2.railyl1

Bottom of Boring 2'6"

1

Pen

21

Rec

GROUND SURFACE TO

Sample TyIpe

D*Ory C:COred W:A.%,oaej
UP Una.sturbed Piston
TP-Te•t Pit A:Auger V-Vane Test

USED "CASING THEN

Proportions Used 14Ob WI. a 30f"OI on 2"00 Sompler 5 UMMARO.y. 6. .I
troce of10% Coeesonless Den.,y I Cohesive Consistency Eorth Bo, _6
little 0 1o200/o 010 Loose 0-4 Soft 30 + Hord Rock Coring

10-30 Med. Dense 4-8 M/Stif I Samples 2-
some 20to35% 1 ,%rn -I R.ISn Dlff I A - 0 I



TO Texas Ii
. PROJECT NAME

REPORT SENT TO

SAMPLES SENT

tOO WATER STREET EAST PROVIDENCE. R I

astruments iADORESS Attleboro, Mass.
Low Level Radiation ILOCATION Attleboro, Mass.

-a__ hO ve / InvestiaatioQ I PROJ. NO
TO Taken at Site IOURJOBNO. 94-312

DATE
HOLE NO. B-87
LINE & STA. _

OFFSET _

SURF. ELEv.
I i 

II

A) ...

GROUND WATER OBSERVATIONS

afler -- HOurs

CASING SAMPLER CORE BAR

Type

Siee 0
Iicmmer WI
Hammer Foil

At ofter If- HOurs 300#
12te

BIT

Dore Tim__.
G."START 5/25194 Pi

COMPLETE 5L25/9 11
TOTAL MRS.
BORING FOREMAN P. VieTra
INSPECTOR
SOILS ENGR.

- I

SOJL IDENTIFICATION
Remorks include color, gradation, Type of
soil etc Rock- Color, type, condition hOrd-
ness, Drilling time, seams and etc.

SAMPLE

No enRec
J

- *3=i=I=

Brown medium SAND & Gravel

Brown Gray medium SAND &
Gravel

Bottom of Boring 216"

I i 121

U
- p - * p - . a * -GRiOUND SURFA~CE to

5om plgtyp!
0: Ory C -Cored W - ctVath.d
llP1: UndisIur bed Piston
TP: Tet Pit A:Auget V:Vone Test

uSED ... . . "CASING THEN .... .. .
Proportions Used 1401DWt iSO*follon2' OD Sampler SUMMAR 1i,
1trOe 01010% Cohesionless Oensity Cohesive Consistency Eorth Bovr-• r "(6

little O1o20% 0.10 Loose 0-4 Soft 30 + Hard Rock Coring
some 20to359/c 10-30 Med Dense 4-.8 M/StII Samples

30-50 Dense 8"-5 Stiff I "^I ir- L%,* -- 1



ýIiS1.1.t101.1- I 1 aa is Malmo IUtl 1 1infel 11111-,o1111E1s.
100 WATER STREET EAST PROVIDENCE. R I

TO Texas Instruments IADORESS Attleboro, Mass.
PROJECT NAME Low Level Radiation tLOAnON Attleboro, Mass.S REPORT SENT TO above / Invetifationj PROJ.NO.-
SAMPLES SENTTO Taken at Site , 1OURJOONO, 94-312

DATE
HOLE NO. B-88

ULNE S STA.....
OFFSET -

SURF. ELEV.

I)7 I TIm

CROUNO WATER OBSERVATIONS

of ler _ Hours

ofter-- - Hours

CASING SAMPLER

Type
Size I D
Hcrnmer WI

300#
12"

CORE BAR

BIT

D01,4 T ""s

START 5/25/94 pm
COMPLETE 5/25/94 3
TOTAL HRS.
BORING FOREMAN P. VTie-r -a
INSPECTOR
SOILS ENGR.

At

________ ________Hammer_ Fall.

,,, ,,SA:, PLE

SOIL IDENTIFICATION
Remarks include color, gradation, Type of
Soil etc. Rock-coIortype, condition , hard-
ness, Drilling timc, seams and etc.

SAMPLE

!

Brown medium SAND & Gravel

Gray medium SAND & Gravel,
Cobbles

Bottom of Boring 2'6"

"1

2

ITT

-a

. I~i~
GROUND SRFACE TO

Somple Type

D!Dry C:Cored W:.,o•Pied

UP: Undisturbed P'it~on

TP: Teot Pi, A7Ajger V:Vone Test

USED "CASING THEN

Proportions Used 14OlbWt %30"follon2'00 Sampler UMMA:

trace 01010% Cohesionless Density Cohesive Consistency Eorth BWiing ý 6"
h~ttl 10to2OO/o 0-10 Loose -4 Soft 30 Hord RoCk Coring

10-30 Med Dense 4-8 M/SWff Samples
some 20to350/c itP. ,n r%... . o-. .. #@ - -



TO

SAM|

1111111W go io 6 ano w - m m u ul m uwm p m y I ot m e
100 WATER STREET EAST PROVIDENCE. R

Texas Instruments - IADORESS Attleboro, Hass.
•,DCTNAME Low Level Radiation ILOCATION Attleboro, Mass.

)RT SENT TO abo•"e I _-In-vestigation PROJ.NO.

PLES SENTTO Taken at Sits IOURJOBNO 94-312

DATE
mom No.__ B-89

UNE & STA.

OFFSET

SUrr. ELEv.
a

-- _ . . . . .Z .. . . . . . . . .. . . .
GROUND WATERJ OBSERVATIONS

All

At

off1er H...-.~ours

offter ...-- Hours

Type

Size I D

Hcmmer Wt
Hommer Foil

CASING SAMPLER CORE BAR

300# BIT
___ l12" _

START 5/25/94

COMPLETE 5/25/94
TOTAL HRS.
BORING FOREMAN P. Vietra
INSPECTOR
SOILS ENGR.

SOIL IDENTIFICATION
Remarks include Color, gradation, Type of
soil eic Rock -color, type, condition, hard -
ness, Drilling time, seams and etc

SAMPLE

S = S = 4-
J B

Brown medium SAND

Gray Brown medium
Gravel

& Gravel

SAND &

v j I • II I

Bottom of Boring 2'6"

Tf

Tf

6.-

w - _________ 1.~ & m - m
GROUND SURF-ICE TO

Sample lype
O:Dry C:Cored W:Aosrej
LIP: Undisturbed Piston
TP:Ttt Pit A•Auger V:VaneTest

USED "CASING THEN

Proportions Used 1401b WI L 30"foal on 2`0 D Sampler I SUMMA i
Iroce OtotO/o Coliesionless Density Cohesive Consistency E'orlh .BIN

little t 01020% 0-10 Loose 0-4 Soft 30 + Hord Rock Coring
10-30 Med Dense 4-8 M/Shif _ Samples "

some 20t0359/c 1 , 0 - DSO Deni- R-I.S ,tiff .I.. -'



100 WATER STREET EAST PROVIDENCE, R I

TO Texa,, Instrs.mntoe cIcES Attleboro. Mass.

PR"OCTNME Low •Level Radiation ILOCATION Attleboro, Mass.
REPORT SENT TO---- Vi/t o PROJ.- W.
SAMPLES SENT TO Taken 4t Site I OURJOdNO. 94-312

DATE
HOLE NO. -1 -90
UNE 6 STA.....

OFFSET

SURF. ELEV.

At

I)WATER OBSERVATIONS

afer ____ Htours

afer Hours

CASING SAMPLER CORE BAR.

Type

Size I D
Hcmmr WI

Hommer Foll

3001
12"

BIT

START 5/25/9 SM
CompLETE 5/25/94 -

TOTAL MRS.
SORING FOREMAN P. VieKra
SOW8 CTOR -- ----
SOILS ENWR

SOIL IDENTIFICATION
Remarks include Color, gradation, Type of
soiledc Rock-color,type, condition, hard-
ness, Drdling lime, seams and etc.

SAMPLE

No Pen Rec
_______________________________ 1=3 = mm

Brown medium SAND & Gravel

Brown Gray medium SAND &
Gravel

Bottom of Boring 2'6"

_U

I - a - I -
GROUND SURVACE 10

Soinpie lype

D:Dry C;Cored W:Ao0hed

UP . Undisturbed Pision
TPtTest Pit A:Auqer V:VonteTesi

USED -- --- "CASING THEN

Proportions Used 1401b Wt.x 30"foll on 200. Sampler SUMMARY.i

troce Otn0C/ Cohesionless Density Cohesive Consistency Earth 8or,rT 6"

little 101o20% 0"10 Loose 0-4 Soft 30 + Hard Rock Coring
0o-30 Med, Doen I 4,8 M/Stff Samples 2

some 201035% 1 1. ,. n ... I nr 0.-4



YO Texas
. PROJECT NAME

REPORT SENT TC
SAMPLES SENT

L%2i J 1 Amf J m-,.Ii ll IN Vi*
100 WATER STREET EAST PROVIDENCE, R I

Lnotrument: 'ADDRESS Attleboro. Masa.
Low Level Radiation ILOCATION Attleboro. Masis

above / Investigation PROJNo
To_ Taken at Site I OURjoeNO 94-312

DATE
HOLENO.- B-91

LINE B STA.

OFFSET

SURF. ELEV.

-*1 I1
-mI

rSR0UND WYATER OBSERVATION~S

after -.-- Hours

CASING SAMPLER

At _

Hici'rier Wft

Hammner Fail

ofte'-- - Hours

31"-20"
12n~

CORE BAR

SI T

START 5 125/9

COMPLETE 5L25/94
TOTAL HRS.
WORING FOREMAN ?., Vi.eira
INSPECTOR
SOILS ENGR.

• | I IBI

SOIL IDENTIFICATION
Remork$ include color, grodotion, Type of
soiletc Rock-color, type, condihlonhOrd-
ness, Drilling time, seams and etc.

Brown TOPSOIL - Fill

Brown medium SAND & Gravel

SAMPLE

No Pen Rec
I i =

2

12'

LiZ

Bottom of Boring 2'

I
GROUND SORrACE TO

Somn'le Type
O'Dry C:Cored *'-Naoshid
UP! Undislurbed P•,0on

TP- Te.l P.i AAjqe V;Vone Test

- , d - i i i I
USED ... ..... .. CASING: THEN

Proportions Used 1401b Wt.% 3O"foll on 2-00. Sampler SUMMARY-

trace C)oio/ Cohesionless Density I Cohesive Consistency EorIh BOW 2

hltle O1020% 0-I0 Loose J 0-4 Soft 30 + Hard Rock Coring
10-30 Med. Dense 4-8 M/Sthff Samples

some 2to35
0/ 2 r - I CIA -.. L



To Texas

PROJECT NAME
REPORT SENT T(
SAMPLES SENT

I*!.IIL.! L IIULML0fIWi !Ul. ., INL.;.
100 WATER STREET EAST PROVIDENCE. R I

Instruments IADORESS AttleborQ. Mass,
Low Level Radiation -- ILOCATION Attleboro. Mass.

above / Investi&-ation q PROJ.NO
TO Taken at Site I OURJOgNO. 94-312

DATE
HOLE NO. B-92

UNE & STA.

OFFSET ... ..

SURF. ELEv.

Y
GROUND WATER OBSERVATIONS CASING SAMPLER CORE BAR.

At..

At

Of ter H..-. ours

of ter-. Hours

Type

Size I D
HCmrnmer W1

Hammer Foil

300f BIT

Dot@ Tim ,

START 5,125,194 pnm
COMPLETE 1/25/9 tin.
TOTAL HRS.
BORING FOREMAN P. Vretra
INSPECTOR
SOILS ENGR.

£ & I II I

SOIL IDENTIFICATION SAMPLE
Remarks include color, grodation, Type of
soil etc Rock-color, type,condition, hard-
ness,Drilling time, searr.s and etc No Pen Rec

Brown medium SAND & Gravel 1 12 12"

2 I ' ,

Bottom of Boring 2'

____________I - I ~
GROUND SURFACE TO

Sample Type

D:Ofy C:Cored W-Noas.O
UP; Undisturbed Ps*ion
TPz Test Pit A-Auaor V.Vane Test

USED _ "CASING THEN
Proportions Used 1401bWl.% 30"follon 2-0 D Sampler
trace OiolO%/c Cohesionless Density Cohesive Consistency

little 101020/o 0-10 Loose 0-4 Soft 30 + Hard
, o 1030 Med Dense 4-8 M/Slifl

SUMMARY
Eoath rw 2'
Rock Coring
Samples



GUILD ORILLING COO, INC.
100 WATER STREET, EAST PROVIDENCE. R.I. 02914

(401) 434-0750

Subjecl: Additional Boring Data - Low Level Radiation Investigation

Location: Attleboro, Hass. (Haggerty Drive)

Our Job 'No. 94-312 Your Project or Contracl No.

Dats: June 3, 1994 Via: fcm

1o: Texas Instruments Attention of: Mr. Michael Elliot
34 Forest Street
Attleboro, Mass. 02703

Copies I or
Sets

DESCRIPTION

Boring Reports: B-93 SS, B-94 SS, B-95 SS, B-96 SS, B-97 SS, B-98 SS, B-99,

B-100, B-101 and B-102.

SAMPLES:

Remarks:

Taken at Site.

Complete to date.

By:

L. L. MORRIS

0t!:



PM~

SAMl

OUIL1 DRILLING CO.9 INC.
100 WATER STREET EAST PROVIDENCE. R I

TEXAS InstruMente iADORESS Attloboro, Mass.

•T •E Low Level RadiatLon ILOCAriON Attleboro, Mass.
)ARTSENT TO above Z Investigation I PROJNO.
PLES SENT TO Taken at Site JOURJOONO. 94-312

SHEET L OFLI

DATE
HOLE NO. B-93 SS

UNE b STA. ,

OFFSET

SurF. ELEV.
I I

S

At

GROUND WATER O0OSERVATIONS

after - Hours

CASING SAMPLER CORE BAR.

Type

Size 0
HCmmer WI
Hammer Fail

At of ter Hours 1400
-ul" BIT

START .2f94 j"
COMPLETE 6/2/94 Ju
TOTAL MRS.
BORING FOREMAN P. 511a

OIGPEICTOR
SOILS ENOR. I

SOIL IDENTIFICATION SAMPLE
Remarks include color, gradation, Type of
soil etc Rock. color, type, condition, hOad-
ness,Drling lime, seams and etc No Pen Rec

Dark Brown medium SAND - 12- 10"
& Gravel

2 12' 8"

Bottom of Boring 2'

2k

GROUND SURFACE TO

Sample Type
D-Ofy C:Cored W:.iastb-d
UP; Undsturbtd F'Pston
TP:T.,%m P,9 A I,..,,. iI. u .. r.. ,

I I -
USED -.-- ".._CASING THEN

Proportions Used 1401b0W?.30"faolon2"00. Sampler SUMMARY

trace 010100 Coftesionless Density Cohesive Consistency Earth Blorwq

hlitle 101020%/o 0"10 Loose 0-4 Soft 30 + Hard Rock Coring
.. .. _ n, 10-30 Med Dense 1 4-8 M/Stiff Somoles



TO Teas I
PROJECT NAME
REPORT SENT TC

SAMPLES SENT

w - U W -111i W W" Swom - W I UI U IM ii

100 WATER STRUET EAST PROVIDENCE, R I

n trmntx ADDREr£SS Attleboro. Mass.
Low Level Radiation ILOCATION Attleboro, Mass.

above / Investlation PROJ. NO.
TO Taken at Site' I OUR jOgNO. 94-312

DATE
HOLE NO. B-94 SS

UNE & STA,_

OFFSET

SURF. ELEV.

GROUND WATER OBSERVATIONS

At

At

oflter . Hours

of for -- Hours

Type

S1ze I 0
Hcmmer WI

Hammer FOil

CASING SAMPLER CORE BAR.

lid t.

START 6/2/94 em

COMPLETE 6/a2/94via
TOTAL MRS.
BORING FOREMAN R. V re- '-JL a
INSPECTOR
SOIS ENGR._1r_

uI I

4 I

SOIL IDENTIFICATION SAMPLE
Remarks include color, gradation, Type of
fOil etc Rock -color, type, condition, hord-
ness, Drilling time, seams and etc No Pen Rec,

Brown medium SAND & Gravel, _ 1_' 12.__l
Cobbles

2 12' I

Bottom of Boring 2'

I - I - I . - . - U -
GROUND SURFACE TO

Somple Type

O:Dry C:Cored W--bonshed

UP : Undisturbed Lslon

TP. Te,, Po A!Auget V:Vone Test

USED ----- '*CASING THEN
Propor lions Used 1401b WI x3"IoIl on 2' 00. Sampler SUMMARY

troce 01010% Cotesionless Density Cohesive Consistmncy Ear th -oring•i-.
litte 101020% "o010 Loose 0-4 Soft 30 + Hard Rock Coring

10-30 Med Dense 4-8 M/Shif I Samples
some 20,o3°/c s30-50 Dense I R-15 ,.et I- - ... .



W
To TexasO PROJECT NAMI
REPORT SENT
•AAJBn , tfle&i~

%k 11111111111F 5b am V VI| n|0VA

00 WATER STREET EAST PROVIDENCE, R I

Instruments ADORESS - Attleboro, Mass.
Low Level Radiation ILOCATION Attleboro* Mass.

TO above / Investigation . /PROJ.NO.
A Tntean At' q1111-0Q~fl

DATE
HOLENO. B-95 SS

uNE S STA.
OFFSET
SUF. ELErV...

GROUND WATER OBSERVATIONS CASING SAMPLER CORE BAR T
START 6/2/94 -

Al after -__ Hours Type COMPLETE .6/2/94A

S-ze I D 3•"-2)" TOTAL MRS.
At o0RING FOREMAN P. Vieir,

At ofte,. - Hours Ilcmmer Wt _40 BIT INSPECTOR
Hommer Foil _SOILS 2NGs .

LOCATION OF BORING__
Z Casing Sample ýType Blows per 6" Moisture Strola SOIL IDENTIFICATION SAMPLE

BIoas Depths of on Sampler Densily Remarks include colorgradotlon, Type of
From - To 5 torn To or Change soiletc. Rock-color, type,conditionhard-

___ 0-o, -6 ___-12,_. _2-18 Consist, Elev ness,,Drilng time, sorns andt NO _Pene

)1.1 I n~ iirwak nnP ITnk~i |

t "2 ' Dt "

-- 1----l -t Tak-
(3k")

(2k")

Asphalt - Brown SAND &
Gravel
Brown medium SAND & Gravel

~1

2-
2'

Bottom of Boring 2'

- - - - -

-l--,-i-

- -,-

-i- I-

I 5 4 I I. in.~ I I _________________________ i I ~
GROUND SURFACE TO

Somple Type
7:Ory C:Cored W-.%'osh.td

UPt Und4slurbed Piston
TPTe.*tPit A:Aioger V:VoneTest

USED --.- "CASING THEN

Proportions Used 1401bWIt. 30"follon 2' O Sampler I
trace 01o10% Cohesionless Density Cohesive Consistency
little 1002%-0 Loose 0-4 Soft 30 + Hord
lsttle 101020% 10-30 Med Dense 4-8 M/Siiff
some 20'o350/c xn -1n nn I a~r .. 4

SUMMARY
Eof th B i...
Rock Coring
Samples --i -



TO -TeW§S PROJECT NAME
REPORT SENT 1
SAMPLES SENI

UI an 11111111111111F 11 S a am am a mI a1 1 1 W
100 WATER STREET EAST PROVIDENCE. R I

Instruments IADORESS -ACtteboro, Mass.
Low Level Radiation ILOCATION Attleboro, Mass.

0O above L Investigation . PROJ. NO.
TTO T&k- n At Ritpe I OURJOBNO. 94-312

DATE
HOLE NO. Ss.~.I...
LINE STA._____

OFF SP T________

SUJRF~ ELEv.
I

GROUND WATER OBSERVATIONS

At of ler - mourS
CASING SAMPLER CORE 8AR

oafter...- Nour

Type

Size I D
HCmr'nmr *1
Hamnmet Fall

140# BIT

-Date T1111

START 6/2/94 - i.m
COMPLETE A/2/94
TOTAL MRS.
BOWING FOREMAN -.LP V.rel..a
INSPECTOR
SOILS ENGR.

SOIL IDENTIFICATION
Remorks include color, gradohion. Type of
oll elc RoCk-Color,type,condition, hord.

ness, Drlling time, seams and etc

SAMPLE

No Pen! Rec

Brown fine SAND & Gravel 1 ' 1

2 12. 10t,

Bottom of Boring 2'

- . -. h -S - a-
GROUND SURFACE TO

Somni TypTIe
D:Dry C;Coted W:Nvtshed

UP' Undturbed P'llon
TPiTest Pi, A-Auger V:Vone Test

USED --- "CASING THEN
Proportions Used 14Ob Wf 1 30"foti on 200 Sompler I SUMMARY

troce Oto10/ Cohesionless Density I Cohesive Consistency EWorth0 9 2
htit/ 001000/o 010 Loosej 0-4 Soft 30 + Hoad Rock Cotingsome 10o20o% 10-30 Med Dense 4-8 M/Staff Samples L -60n 0 0 % ILA'. r~rn no...• aa11 C.z C*d . I- •. -



TO Texas I. PROJECT NAME
REPORT SENT TO

SAMPLES SENT T

%V % Il o--lIng# ira S 5 i- am UI %a %of %no a 1 1 1 MW•aU E -

00 WATER STREET EAST PROVIDENCE, R I
1Struments iADDRESS Attleboro. Mass,
Low Level Radiation ILOCATION Attleboro, Mass.

above I Invesaigation dpoiONO.
0O Taken at Site I OURJOONO. 94-312

DATE
HOLE NO. 7 SS
UNE & STA.

OFFSET

SURF, ELEV.
I II

At

At

GROUtNo WATER OBSERVATIONS

afier .. ... Hour$

ofIIte-..... HOurS

Type

Size I D
Hcrrmer

Hammer

CASING SAMPLER CORE BAR.

1.40-2"l1400

Do,-Date Timil
START 612/94 - .1

COMPLETE 6/2/94 - •
TOTAL MRS.
BORIN FOREMAN P. VJieiiZ -a
INSPWCTOR
SOILS ENGR.

Wt
FOil

BITY

SOIL IDENTIFICATION SAMPLE
Remarks include color, grodalion. Type of
soil etc. Rock-Color, type, condihton, hard-
ness,Drlling time, seams and etc No Pen Rec

Mulch - Brown medium SAND I '12"
& Gravel, Cobbles - Fill

2 12' 4"

Bottom of Boring 2'

1h I - I - I -
GROUND SURFACE TO

D-Ory C*Cored W:'Aij~hd
UP: Urntsgurbed Vision
TPiTes, Pil A:-Aijcr V:Vone Tesl

USED CASING THEN
Proportions Used 1401b Wt 30foll on 20 C Sampler I SUMMARYY
trOCe o1010% Cohesionless Oensity j Cohesive Consistency Eortlh oring .
little 101020%/ 0.10 LOOSe 0-4 Soft 30 + Hard Rock Coring

sO-30 Med Dense 4-8 M/Stif f Samplessome 20t035 0/c •. ,,i n .... . ... .. ..



P l W I iP li m -iegl u I N i

100 WATER STREET EAST PROVIDENCE. R I

TO TexAs Instruments iAODESS Attleboro, Mass.S PROJECT NAME Low Level Radiation ILOCATION Attleborol Mass.
i EPORT SENT TO above / Investigation . PROJ NO

SAMPLES SENTTO Taken at Site I OURJOBNO 94-312

DATE
HOLE NO --98ISS
LINE & STA.__

OFFSET
SURF ELEV.-

GROUND WATER OBSERVATIONS CASING SAMPLER CORE BAR i2m91 I
START 6/2/94 m

____ _ otte ... Ho~rs Type COMPLETE 6/2/94

s ,jD _ _- 2 ' * T O T A L M R S .

At oftgr_. Hours $i Ig D_ 140# WIT RAIBNG FOREMAN P. VeIi;l'a
to . S Hcror *1 10• SIT INSPICTOR
Homme Foil _ _ 12"0 SOILS ENGR._.

SOIL IDENTIFiCATION SAMPLE
Remarks include color, grodaIion, Type of

Soil tIc Rock. Color, type, condilion, hord -
mess, Drilling time, sorms and eVC No Pen Rec

7ulch - Brown medium SAND 1 '2 L2"

Brown medium SAND 2 12' 8"

Bottom of Boring 2'

[
GROUND SURFACE TO

OsDry C'Coied Wtftiihed
UP, Ufdistu, bed PoiIon
TP:T.~tPIt A'Auger V:Vane Toil

- I 'I l~l - a -

USED __ -- "CASING THEN

Proportions Used 1401b Wt. a 30"foll on 2' 0 0 So,•per

troce 01010% Chesionless Density Cohesive Consistency

htlle iO0020% 0O -10 LooseJ 0-4 Soft 30 + Hard F

10-30 Med Dense 4-8 M/SIlfI
some 201o35%- _.50" Dense I -iN. e..,,

SUMMARY
Earth Born
Rock Coring
Samples .ir



W
To Texas Ii

* PROJECT NAME
REPORT SENT TO
SAMPLES SENT 1

1OO WATIA STRU~T EAST PROVIDENCE. It I
astK-u-mente IA DRESS Attleboro, Masis.
Low Level RAdLation - ILOCArioN Attleboro, Mass.

-ab2Yte . investI4to PROJ. NO.
ro - T-akn at Site...... OUR jOS No. 94-312~~

DATE
HOLE NO. B-99

UNE & STA.

OFFSET

SURF ELEV.
.1 -~ --

GROvtjD orATER OBSERVATPDNS

after _ oe

-- q 0 _ _p..o--

CASING SAMPILER CORE BAR.

MO'Tmqr *1i
A _ 140#

1211

20Me TIM@
START 6/2/94 6.m

COMUTI.E 6//9 -

TOTAL MRS. 
-

emmO FOREmA -F. V relr--a
L45PWTOR
SOLS ENGR.

BIT

a
I Ch(ATII~kJ (~V ~tl~Jf'~.
I Ar AT 'Am Qr MARIKir.

x Casing
aloft%
per

1001

0epims

From - To

biows Pet 6"
on Sampler

0 *-6F6.i21 gJ6

Moisture
Density

or
Consist

Change

Elev

SOIL IDENTIFICATION
Remarks include color, gradotion, Type of

soil etc Rock -colo, type, Condition, hord -
ness, Orating tihfn, sealmtls and etc

SAMPLE

No Pen Rec
________ 1=1= b -

11 nor iTak1piL (AllI)

I'-2 D ' " "

- - -,

(2h"?)

Yellow Brown medium SAND
& Gravel

I-

it2
12'

12

2'
- A2'

Bottom of Boring 2'

.1--- ----1 -- 1

i177 ......... .. zi~
W f * I &a'h at. t. at. .. ~h I I I

GROUND SuRFACE TO
SN-Pl. Type

O'Ory CZCofed W:Ao.,ed

Up' Undistuibed PistOn
TP: Te..t Pit A7Age, V:Vone Test

USED "CASING THEN
Proportions Used 1401bWt i 30"tfoion 2"00 Sampler SUMMARY_
irace 01010%/0 Cohesionless Density I Cohesive Consistency Earth Borin 2
little 1Oo2 0°/ 010 Loose 0-4 Soft 30 + Haod Rock Coring

'1030 Med DenseI 4-8 M/Sliff Somples
some 201o350 /c 1 30-50 Dense I 8-15 •,,f f ..... -



TO

REP
SAM

11 1 1 1 1w IU 1--11111111hwIlr IV %w 111 1111 1 u -0 1 11 % m
100 vVAIER STREET EAST PROVIDENCE, R I

Texas Instomlats AADDRESS Attleboro, Mass.
JECT NAME Low Level Radiation - ILOCATION Attleboro, Mass.
IRTSENT TO above / Inveastigation jPROJ NO.

PLES SENTTO Taken at Site I OURJOONO 24-312

DATE
HOLE NO. B-100
UNE & STA.
OFFSET

SURF. ELEV. ,,

GROUND WATER OBSERVATIONS

afor. .. Hours

offer--.. -H Ours

CASING SAMPLER CORE BAR

Type

Size I0
H1cmmqr 1etW

Hammirver Fall

At 140# BIT

0a?. nim

START 6/2194
COMPLETE 

6/2/94P
TOTAL HRS.
BORING FOEMAN --. P - ¢ia Vre
INSPECTOR
SOILS ENGR. _________

SOIL IDENTIFICATION SAMPLE
Remarks include color, grOdOtion, Type of
soil elc Rock- color, type, COndition, hard-
ness, Driling ime, seoms oand #C No Pen Rec

Brown mediuum SAND & Gravel _ 12

2 12i

Bottom of Boring 2'

- i ~ a a - I I -GROUND SuMF ACE TO

,Difly T.C'C-ed W:'Af~hed
up, Undislurb~ed F'Is'on
TP:'T.iI PiI A:Aiqcr V-.Vonteste

USED "CASING THEN
Proportions Used 1401bW. ,30"fOllon 200 Sampler SUMMARY
Iroe 010100/0 Cohesionless Density Cohesive Consistency Eof'h ctrt i 2

little 101020% 0- 0 Loose O4 Soft 30 + Hard Rock Coring
fO-30 Med.Dense 4-8 M/SIff Samplessome 201035°/c %^.• a% na ....- a r - A ....



TO I X8
. PROJECT NAME

REPORT SENT TO

SAMPLES SENT 1

UNW I Inb'n'IIIv %yI INA %08
100 WATER STREET EAST PROVIDENCE. R I

nstruments IADDRESS Attleboro, Mass.
Low Level Radiation LOCATiON Attleboros Mass.

above I Investigation IPROJ'NO.
0O Taken at Site I OURJOONO. 94-312

DATE
HOLE NO.- B-101

LINE & STA.
OFFSET

SURF. ELEV.
IN

GROUND WATER OBSERVATIONS

after . - - Hours

offer-- __. HOur%

CASING SAMPLER CORE BAR

Type

Size I D
Hcrrmer W1

Hammer FOil

1400

DaLf Time

START 6/2/94 p.m
COMPLETE 6/2/94 in
TOTAL MRS.
BORING FOREMAN --P, V re ai -
INSPECTOR
SOILS ENGR.

BIT

£ I

SOIL IDENTIFICATION SAMPLE
Remarks include color, grodotion, Type of
soil ec. Rock- Color, type, condition, hard-
ness, Drilhng time, seoms and eIc No Pen Rec

Brown medium SAND & Gravel, 1  12' 12
Cobbles

2 12'

Bottom of Boring 2'

- I - I I - I - I -
GROUND SURI'ACE TO

Sample vvpe
Dr :COfed *:,Vd~hod

UP: Und.sturb,-1 Pgiton
TP--Teki Psi A-Auger VzVorie Test

USED ____ "CASING THEN
Proportions Used 14OIbWI.z 3O"fol'on2' OD Sampler SUMMARY
trace Oio0O0 /o Co'iesionless Density Cohe:ive Consistency Earlh "ert
little 10,020%/0 0-10 Looses, 0-4 Soft 30 4- Hard Rock Coring -

10-30 Med. Dense 4-8 M/Stff Samples
some 20to350/c IV - r#n n... -m .



TO Texas I1
PROJECT NAME
REPORT SENT TO

SAMPLES SENT 1

GUILD DRILLING CO., INC.
100 WATER STREET EAST PROVIDENCE. R I

istruments - ADDRESS Attleboro, Mass.
Low Level Radiation I LOCATION Attleboro, Mass.

above / Investigation iPROJ NO.
0O Taken at Site IOURJOB NO. 94-312

SHEET- OF 1
DATE
HOLE NO, B-10. ,
LINE 5 STA., ,

OFFSET

SURF. ELEV.
I1

GROUNU WATER OBSERVATIONS

At...

At

oflter Hours
Type

Size I 0
Hcremer WI

Hammer FOil

CASING SAMPLE R CORE BAR

140# BIT

D Vt A Tim."1

START 6/2/94 41 o-

COMPLETE 6/2/94 •
TOTAL MRS.
WORING FOREMAN P. Vieira
INSPECTOR
SOILS ENGR.

SOIL IDENTIFICATION SAMPLE
Remarks include Color, grodotion, Type of
soil ec Rock -color, type, condition, hard-
ness, Drilling lime, seams and efc No Pen Rec

Brown medium SAND & Gravel - 12' 4"

2 12' 6"

Bottom of Boring 2'

'H
I 'm h - * hGROUJND SURFACE TO

SamnpleType
D:Ofy C-tCcrfed W:.'Aushd
UP Undisturbed Piston

LSED 0 . . "CASING THEN .. .... .

Pro&,ortion$ Used 14OIbW! a 30"foIIon200 Sampler SUMMARY

troce 0010/% Cohesionless Density Cohesive Consistency Earth Daring

fillip 0o20O/o-I 0.10 Loose 0-4 Soft. 30 + Hord Rock Coring
1000 e% 2 *. ^ I .. - ..--.-



GUILD DRILLING CO., INC.
100 WATER STREET. EAST PROVIDENCE, R.I. 02914

(401) 434-0750

Subject: Additional Boring Data - Low Level Radiation Investigation

Location: Attleboro, Mass. (Haggerty Drive)

Our Job 'No; 94-312

Date: June 6, 1994

Your Project or Contract No.

Via: f cm

To: Texas Instruments
34 Forest Street
AtLleboro, Mass. 02703

Attention of: Mr. Michael Elliot

Copies I or
Sets DESCRIPTION

Boring Reports: B-103 through B-111.

SAMPLES: Taken at Site.

Remarks: Project complete to date.

By:

L. L. MORRIS

Cc:



100 wAER-STREET E-AST

TO Texas Instr•z•t ADORE

PIOJECT NAME Lov Level Radiation ILOCAT
REPORT SENT TO above / Investigation
SAMPLES SENTTO Taken at Site

-- -U -

PROVIDENCE. R I

SS Attleboro. Mass.

ION Attleboro. Mass.

PROJ NO
OUR JO6NO. 94-312

DATE
HOLE NO. B-103

UNE & STA.

OFFSET

SURF. ELEV...
Dot T im..e

GROUND WATER OBSERVATIONS CASING SAMPLER CORE BAR 21

START 6/4/94
At after.-....... _ oueS Type COMPLETE 6/4/94 -

S-ze 0 D3s-2"i" TOTAL HRS.
o*RING FOREMAN P, VieirL

A! 0f Of ~.-...... HICnmer Wi l40• BIT INiSPECTOR

I Hommer Fili L211 SOILS ENGN.

$OIL IDENTIFICATION SAMPLE
Remarks include Color, grdOtlion, Type of
soil eic Rock .color, type, condition, hard.
ness, Drilling lime, seams and etc No Pen Rec

Mulch - Brown medium to 1 12' 8"
fine SAND
Brown medium SAND (Fill) 2 12' 6"

Bottom of Boring 2'

I I - I - I - ~ h
GR~OUND 5-..,RFACE TO

50r,'ple type

6:"6;y C-Co'cdW:%~.
UP-LUndisfurbed P,.'cn
TP-Tesi Pit A-Au.qr V:Vone Test

USED - CASING THEN .....

PrOpOrtions Used 14OIb WI 30"fIa on 2' 0 D Sampler SUMMARY,

trace 01010% Cohesionless Density Cohesive Consistency Earth O-i-ng 2_'
little 10to120%/ 0 10 LooseI 0-4 Soft 30 + Hard Rock Coring
tome 201o35°/c 10-30 Med Dense 4-8 M/Slff Samples ----

o . ... 50-50 Dense 8-15 Stilf ... .. I.



100 WATER STREET EAST

To Texas Instruments IA oDRE
PROJECT NAME Low Level Radiation ILOCAT
REPORT SENT TO above / Investigation
SAMPLES SENT TO Taken at Site

PROVIDENCE. R I

:SS Attleboro. Mass.
ION Attleboro, Mass.

PROJ. NO.
OUR JOB NO. 94+-312

DATE
HOLE NO B-104
UNE & STA.

OFFSET

SURF. ELEV.
I

- - -- I
GROUND WATER OBSERVATIONS CASING SAMPLER CORE BAR.

At offer __ Hours

of ter __ -ours

Type

Size I D
Hcmmer WI

Horamer Fall

1JiI40#

l4Ol- BIT

Dole Time

START 6AL/94 ___ A
COMPLETE 6/4/94
TOTAL HRS.
BORING FOREMAN P. Vieira
INSPECTOR
SOILS ENGR.

I C~rftTlr~i (~IF RC~PII'Jt~

Casing Sample TVpe Blows per 6" Moisture Shrat SOIL IDENTIFICATION SAMPLE
10 Blows Depths of an Sampler enstRemarks include color, gradohion, Type ofQ. ows From- oper FDm ensioy Change soiletc RckC.Color,tyPe, condition, hard-8 e From- To Sample.-•. Fro To1 I' Conrs E ness, Drillhng time, seems and ticNo enRe

fooa061d,11_2-S oIt Ee

no-1 I n 11oi0 not ITake'
V • u .J J (34")

(24")

Mulch - Brown medium SAND,
trace gravel

Brown medium to fine SAND
2

12'•
121

12

411'" i - 'D "' " it

- -

2'
bottom of Boring 2'

K
I --- I-I

- a a - I - I - - - I - - -
GPLOUND SURI•ACE TO

Sorr'pie Type
:O:ry C:Coted W:.,us.hd

UP: -Urdisfurbed Ftision

TPTe'i Pit A!Aoger V:Vone Test

_. SED - . "CASING THEN

Proportions Used 140b Wtl.. 30"fOlion2"00 Sampler SUMMARY

'race 0,o1O% Cohesionless Density I Cohesive Consistency Earth Eorq -2

little i01o20%/ 0 0 LooseI 0-4 Soft 30 1 Hord RoCk Coring
some 20io35°/c 10"30 Med Dense 4-8 M/StIf Samples 1.L 1

so e.0 . 350"5O Dense 8.15 Stilf I.. . . n1



TO Texas I
PROJECT NAME
REPORT SENT TC

SAMPLES SENT

100 WATER STREET EAST PROVIDENCE, R I

nstruments IADDRESS Attleboro. Mass.
Low Level Radiation ILOCATION Attleboro, Mass.

above / InvestiRation I PROJ. NO.
TO Taken at Site IOURJOBNO. 94-312

DATE
HOLE NO B-10l
LINE & STA.

OFFSET _

SURF. ELEV. _____

I

,SURF ELEV.r -~ -

GROUND WATER OBSERVATIONS CASING SAMPLER ODRE BAR

AI

At

offer. - HOurS

of ter - - HOurs

Type

Size I D
Hemmer WA

Hemmer Foil

300O
12"

BIT,

DOrsa TIm.e

START 6/4/94
COMPLETE 6/4/96j
TOTAL MRS.
BORING FOREMAN , Vie ra
INSPECTOOR
SOILS ENGR.

I I

LOCATION OF BORING

Casing Sample Type Blows per 6" Moisture Strolo SOIL IDENTIFICATION SAMPLE
Remarks include color, grodotion, Type of06 Blow$ Depths of on Sampler Density Change soiletc. Rock- color, type, conditionhard-

p e r F r o m - T o So m p ie F r o m T o o r n s , D il n i e e m n tfool 0 6 r"6-12 12.18 Consist Elev nes rlngh ,sosDdefNo enR

12'

IT

U fl |I
-4

6"-1'6" D Blows not Take

__ ,,_ -11 '6"-2'6" rD of o

-

(2V")

Brown fine to medium SAND
& Gravel

_____ - ~6.

Bottom of Boring 2'6"

1 2

' ~ I ~ I I L I - d. -' -
GROUND SURFACE TO

606tyr C:o-red ~N~~
UP- Undisturbed Piston~
TP:Te~t Po A:A..gct V:V.re Test

USED _ -"CASING' THEN
Proportions UseO 1401b Wt a30"foit on 2-0. Sampler SU 'MAR-.
troce 0 1010% Cohesionless Density Cohesive Consistency Earth Borin Z- 6"

little 101020% 0-0O Loose 0-4 Soft 30 + Hard Rock Coringsome 2010350/c 10-30 Med Dense 4-8 M/Shiff Samples "2
a 20.50 Dense 8-15 Stiff I~ .. .. .



NO

ORE"0'

SAM:

GUILD IRILLING CO., INC.
100 WATER STREET EAST PROVIDENCE. R I

Texas Instruments JADDRESSa Attleboro, Mass.
JECTNAME Low Level Radiation ILOCATION Attleboro, Mass.
ORTSENT TO ahove / Investi ation PROJ. NO.

PLES SENTTO- Taken at Site .0IURJOBNO. 94-312

DATE

HOLE NO. B-106
LINE 8 STA.

OFFSET

SURF. ELEV.
i I

GROUND WATER OBSERVATIONS

ofter .-.. Hours Type

Size I D
after .... ---. Hours Hcmmer W1

I Hammer Fil1

CASING SAMPLER

At 300#
12"

CORE BAR

BIT

R ILe T11,1

START 6/4/94 - .1

COMPLETE 6/4L94 -

TOTAL HRS.
BORING FOREMAN PL era
INSPECTOR
SOILS ENGR.

SOIL iDENTIFICATION
Remorks include ColOr, grodohon, Type of
sol etc Rock-color, type, condition, hOrd-
ness, Drilling time, seams ond etc

SAMPLE

NoTPen FRe€.

C = C = * =
I m

Brown fine to medium SAND
& Gravel

Bottom of Boring 2 6"

I
GR~OUND SURFA~CE _TO

SamPle Type
D: Dry C:CoredWwa.-j
UP1 Undisturbed P'iston
TP: Ta.i o, A -A,....,.,.,.*

- I h ____________________ i - i - I -
USED - ,---"CASING THEN

Proportions Used 1401bWI.. 30"follon2-00 Sampler
'race 010100 Cohesionles$ Density Cohesive Consistency

h'tle 101020%0  O-O Loose 0-4 Soft 30 + Hard
... .-.... n 110-30 Med Dense: 4-8 M/SWff

E 'o ,th B cv -n - 1 °6 11
Rock Coring

Somples



TO Texas Ii
PROJECT NAME
REPORT SENT T(

SAMPLES SENT

GUILD ORILLINW COs, INC.
100 WATER STREET EAST PROVIDENCE. R I

nstruments IA DDRESS Attleboro, Mass.
Low Level Radiation ILOCATION Attleboro, Mass.
- abo-ve / Investization IPROJ NO.

TO Taken at Site JOURJOBNO 94-312

bHtrT A. OF ...

DATE
HOLE NO. B-107

LINE & STA.
OF-FSE T

SURF. ELEV.
_ I

GROUND WATER OBSERVATIONS CASING SAMPLER CORE BAR

At

At

aftler.--.... Hours

offter- __ Hours

Type

Size I D
Hcrmmer Wt

Hommer FoIl

300#
12"

BIT

Do2tre TIme

START 614194
COMPLETE 6/4/94
TOTAL HRS.
WORING FOREMAN P. Vieira
INSPECTOR
SOILS ENGR.

LOCATION OF BORING

• Casing Sample Type Blows per 6" Moisture Strolo SOiL IDENTIFICATION SAMPLE
Remarks include colOr, gradation, Type of01- Blows Depth$ of on Sampler Density Change SOi etc. Rock.-color. type, conditionthard -

Tfoot0"F r6 om- To1 Sa.O},SiF Elev ness,Driling lme, seoms ondec No Penrcloot.. - 61 .. -12L J _ _- _,_ 18 ',_ _

U /t.,.•l lJI • | L

6"1-'6h D BIous not Take

11'6"-2'6" D of go ,,

- - - -

- - - -1

- - - -

- -

i(3ý") Brown medium SAND & Gravel 1 m2

(2V")

Bottom of Boring 2'6"

i ______ I I...~........L ______ L I. I I
GROUND SURFACE TO

D Dry C :Cored W:,,.,.d

UP . Undislurbed Pi',on
T P• - e T^ #P. A.^ .... - m - -__. Tr- I

I

SF.D ..... ____ CASING IHEN

Propoohons Use 14ObWI. i 30-foIIon 20 D Somple¢ 6"
roce 01010" Cohesoonless Density Cohesive Consistency Earoth Bc'•.-

titlli 101o20°/o 00 Loose0 0-4 Soft 30 + Hard Rock Coring
.... n, ;0-30 Med Dense 4-8 M/Sliff Somples ----



TO Texas I
S PROJECT NAME

REPORT SENT TC

SAMPLES SENT

w Mai -- -- -- -- --. . ---

100 WATER STREET EAST PROVIDENCE, R I
nstruments I ADDRESS Attleboro, Mass.
Low Level Radiation ILOCATION Attleboro, Mass.

0 abov* / Investigation IPROJ.NO.
TO Taken at Site - OURJOBNO. 94-312

DATE

HOLE NO. - B-108
LINE I STA.
OFFSET

SURF. ELEV.
II

At

At

GROUND WATER OBSERVATIONS

ofPer .~ Hours

oftet .Per - Hours

CASING SAMPLER

Type

Size I 0
Hcmmer W1

Hammer Foil

3k11-2•1 1

300#
12"

CORE BAR.

alT

pore Time

START 6!4/94 -.M
COMPLETE 6/4/94 - n
TOTAL HRS.
eORING FOREMAN P. Vieira
INSPEITOR
SOILS ENGR.

A. I

SOIL IDENTIFICATION
Remerks include color, gradation, Type of
soil etc. Rock- Color, type, condition, hard-
ness, Drilling time, seams and etc

SAMPLE

No Pen Rec
= I = I =

II II

Brown medium SAND & Gravel

Bottom of Boring 2'611

12'

- . - . h * - U -GROUND SURFACE TO
Sorrje Type

O:-Dr y T Coed A W isa
UP~ -Urdistjr bed F',slon
TP; Test Pi; A:Auger VLVane Test

USED CASING THEN
Proportions Used 140lbWt.i30'"foIlon20D0 Sampler 5 S.1MAA 6",
troce 010l10/o Cohesionless Dens:ty Cohesive Consistency Eorth N"'•g

hille 10,020%/o 010 Loose 0-4 Soft 30 + Hard Rock Coring

some 201o350/c 10.30 Med. Dense 4-8 M/Stiff Samples30-50 Dense 8-15 Stiff I ...... - .- . ,



To Texas I8
PROJECT NAME
REPORT SENT TC

SAMPLES SENT

GUILD DRILLIN[3 008 3 INC.
=0 WATER STREET EAST PROVIDENCE, R I

nstruments fADDRESS Attleboro, Mass.
Low Level Radiation ILOCATION Attleboro, Mass.
-_ above I Investigation IPROJ.NO.

TO Taken at Site I OURJOBNO. 94-312

DATE
HOLE NO. -109
LIN.. a STA. , _.

OFFSET

SURF. ELEV.
I

GROUfN

At

ID WATER OBSE.RVATIONS CASING SAMPLER CORE BAR.

offer. Hours

af ter-- Hours

Type

S5ze I D

Hammer W1

Hammer Foil

300#
121

BIT

Dote TIme

START 6/4/94
COMPLETE 614/94
TOTAL HRS. 

81

BORING FOREMAN P. vieira
INSPECTOR
SOILS ENGR.

£ I

SOIL IDENTIFICATION
Remarks include color, gradation, Type of

Soil etc Rock. color, type, condition, hard-
ness, Drilling lime, seams and etc

SAMPLE

No Per]

12'
a = a = a

Brown medium SAND & Gravel

Bottom of Boring 2'6"

I. 1 2

2

I
- I - I i - I - I

GROUND SUPFACE TO
Sample Type

0: D ryVe' C :Coie d A W
UP. UndOuwbed Pi.ton
T~ll te.t V.1 A- A,,.,- \1- *,naT.le

USED -- _ "CASING THEN
Proportons Used 1401DWI 3O"fOalon2OD Sampler
trace .0oaO/o Colhesonless Density I Cohesive Consistency EoirhhB-•"rinq2"
l,,1le 0l1o2O°/o 0-10 Loose 0-4 Soft 30 + Hard Rock Coring

- W , 0-30 Med Dense 4-8 M/Sfiff I Samples 2



TO TexasS PROJECT NAME
REPORT SENT 1
SAMPLES SENT

!l,,JIL-I• UI,,llL-L-19iJ~~ UL;L•j~ IIM ;,
100 WATER STREET EAST PROVIDENCE. R I.

Enstruments I ADDRESS Attleboro, Mass.
Low Level Radiation ILOCATION Attleboro, Mass.

0O above L Investigation jiPROJ.NO.
rTO Taken at Site , OURJOBNO. 94-312

DATE
HOLE NO. B-11O

LINE & STA.

OFFSET

SURF. ELEV.
I

V
GROUND WATER OBSERVATIONS

At offter - Hours

At ofter - - Hours

CASING SAMPLER CORE BAR.

Type

Size I D
Hcrmer WI

Hammer FOIl

300#
12"

Date Time

START 6/4/94 O.M

COMPLETE 6/4L94 10
TOTAL HRS.

BORING FOREMAN P. Vietra
INSPECrOR
SOILS ENGR.

BIT

SOIL IDENTIFICATION
Remarks include color, gradation, Type of
soil elc Rock- color, type, condilion, hoted -
ness, Drilling time, seams and etc

SAMPLE

NoTPenFRec

______________________________ = I =

Brown medium SAND & Gravel,
Cobbles

I
Bottom of Boring 216"

I I
- . - I ~. ~ - * - I

GROUND SURFACE T0
Sample Type

D:ry C-COred *;boso.cl
UP -Undisturbed Poiton
TPý Te-;t Pit A!A,,ner \/:Vcinp Test

USEO CASING THEN
Proportions Used 1401 WI. &30" fall on 2"00 Sompler SUMMARY J

trace OtoIt 0  Co*esonless Density Cohesive Consistency Earth Bori"g "
11.e iOto20% 0-10 Loose 0-4 Soft 30 + Hord Rock Coing

.tO-30 Med. Dense 4-8 M/Stiff Samples -



100 WATER STREET EAST PROVIDENCE, R I1

TO Texas instruments IADORESS Attleboro, Mass.
PROJECT NAME Low Level Radiation ILOCATION Attleboro, Hass.
REPORT SENT TO above / Investigation I PROJ.NO.
SAMPLES SENTTO Taken at Site - OURJOBNO. 94-312

UMIC.
HOLE NO. B-1l1
UNE & STA.-

OFFSET

SURF. ELEV.
II

IGROUND wATt.H OBSERVATIONS CASING

At

At

after - Hours

otter_ - Hours

Type

Size I D

Hommer Wt
HOmmer Foil

SAMPLER CORE BAR.

300# BIT
12"

D2tig Time

START 6/4/94 p.'

COMPLETE 6/4/94 -

TOTAL HRS.
BORING FOREMAN P, Vieira
INSPECTOR
SOILS ENGR.

Hammer FallI - . - -- - - - ---

SOIL IDENTIFICATION
Remarks include color, gradation, Type of
soil etc. Rock- color, type, condition, hard -
ness, Drilling time, seoms and etc

SAMPLE

No Pen
_____________________________ -9 = 9 =

I

d'um SAND & Gravel,

dlum SAND

Bottom of Boring 216"

-r

I I - I -
GROUND SU;LRFACE TO ___

Sample Tvype
.Dr'y CCored W: Aisa.d

UP Unitisturbed Flision
I P"Te,., Pit A ýAuger V- Vane Test
UT: UndiSlur!'ed Th~nw.o~l

USED CASING THEN _______A_____

Proportions Used 14OIbWt.x 30'follon2' 00 Sampler oLh M!YA i6 ii

troce 0 Cohesionless Density Cohesive Consistency Earth Born
hlit, Q0 020°% 010 Loose 04 Soft 30 + Hord Rock Coring

0-30 ,Med. Dense 4-8 M/Stiff Samplessome 2Oo350c 30-50 Dense 8-15 Stiff
ond 3510500/" 5O + Verv Dense I 1-1%0 V-_tif fHOLE NO B-111




