
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)

Our Job 'No; 95-41 Your Project or Contract No.

Date: July 11, 1994 Via: f cM

To: Texas Instruments
34 Forest Street
Attleboro, Mass. 02703

Attention of: Mr. Michael Elliot

Copies I or
Sets DESCRIPTION

Boring Reports: 113 through 128.

SAMPLES:

Remarks: More reports to follow.

By:

L, L. MORRIS

Cc:
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100 WATER STREET EAST PROVIDENCE, R I

Texas Instruments cE Attleboro, Mass,TO |DDRESS Ateoo ap

PROJECT NAME LOW Level Radiation Tnvent.L ATION Attleboro, Mass.
REPORT SENT TO above . Bldg. -5 PROJ. NO.

SAMPLES SENT TO Taken at Site IOUR JOB NO. -95-541

DATE
HOLE NO. 113

LINE & STA.

OFFSET

SURF ELEV.
-I__ _

GROUND WATER OBSERVATIONS

At

At

after.- Hours

offter__ H~,ours

Type

S,ze 10
Hcrimer W1

Hammer Fail

CASING SAMPLER CORE BAR

S/s
3j"-3"0-20#300# BIT

Da0rt Time

START 7/8/94 0.
COMPLETE 718/94 ___ I
TOTAL HRS.
BORING FOREMAN J - Sousa
,NSPECTOR
SOILS ENGR.

SOIL IDENTIFICATION
Remarks include color, grodotion, Type of
SOil etc Rock. color, type, Condition, hard -
ness, Drilling time, seams and etc

SAMPLE

N;T en Re

12'

12'

12'

12'

- I = = a =
- Gravei

- GraIeI

Wet medium to coarse
GRAVEL, so'me sand

Wet Gray medium SAND &
Gravel

Medium to coarse GRAVEL,
some sand

Moist Black Brown ORGANICS

Bottom of Boring 4'6"

Note: Samples wet from
trapped water, from a drain
or rain water.

3

172

121

172

I h I I h I
GROUND SuRFACE TO

Sample Type

O:Dry C;Ccred Wt-.%aeh•j
UP; UndisurbJe F'islon
TP:TeI Pit A-Auger V:VoneTest

ULSED) CASING THEN

Proporhions Used 140ibWt i 30"folon2' 00 Sampler SUMMARY
I,oce OloO°/o Cohesionless Density Cohesive Consistency Earh Bci,-nq 461
hlttle 101020% 0 010 Loosei 0-4 Soft 30 + Hard ROCk Coring
one ,'Oo35°/% 10-30 Med Dense 4-a M/Stiff Samples " 1-

. 5 c 11.1 • A n.... 0.1r. as ..f A



mamn LOWI2i-II"L UiI L.LIIflIW L•La. 1Nl;.
100 WATER STREET EAST PROVIDENCE. R I

Texas Instruments I ADDRESS Attleboro, Mass8L
* PROJECT NAME LOW Level Radiation -tvestIL ATION Attleboro, Mass.

REPORT SENT TO above I BldR,-i5 PROJ NO

SAMPLES SENTTO Taken at Site I OURJOBNO. 95-41

DATE

HOLE NO. 114
LINE & STA.

OFFSET

SURF. ELEv.

GROUND NATER OBSERVATIONS CASING SAMPLER CORE BAR START 7/8/94 p.mAt ofer -Hurs ypeS/Sp.m
At- __o0er.... 'ou's Type s/s -COMPLETE: 7/8/94 nj

S-ze i D 
3 1j TOTAL MRS.

Al - - cf er~ Hours 300# BORING FOREMAN J. Sousa.300 BIT INSPECTOR

Hommer F0_i SOILS ENGR.

SOIL IDENTIFICATION
Remorks include color, gradotion, Type of
soildic ROCk. color, type,Condihlion, hard-
ness, Drilling lime s r -ns and elc
Asphalt: z,,F

Medium to coarse GRAVEL

Dry Gray medium to coarse
SAND, Gravel

Brown fine SAND & medium
Gravel, trace silt

Moist Brown ORGANICS

4SAMPLENo Pen Rec
I = I

=1 t12'
il2

12

12

4.
Bottom of Boring 4'6"

3

4

12T

12'

12

~2- U ~-

0RCALINO 5jRF.%CE. To
Somple- Type

D:OrY ýC.Cored

UP" U-05%e Pito
TPTt~kt POt A.A~oc, V.VcineT~st

I I - A m..- m

USED .. ..
Propoition5 Used

trace 010o00/0
litte 10 1020%/o

.... "CASiNG THEN1401b WI %30"to11on 2 00. Sompler SUMMARY

Cohesionless Density Cchesive Consistency Eo,th BErkjg V61
0 10 Loose 0-4 Soft 30 4 Hord Rock Coring

10-30 Med Oense 4-8 M/Stiff Somples Z



fGUILD ORILLING CO., INC.
100 WATER STREET EAST PROVIDENCE, R I

TO Texas Instruments. ADDRESS Attleboro, Mass,
PROJECT NAME Low Level Radiation Inve#s OCATION Attleboro, Mass.
REPORT SENT TO abo2ve BldA. A5 PROJ NO

SAMPLES SENT TO Taken at Site - I OURJOBNO. 95-41

SHEET. . .o,__..
DATE
HOLE NO. 134

LINE & STA.

OFFSET

SURF. ELEV.
A _ • II II

I ......
GROUND WATER OBSERVATIONS

At - after . HOUrS Type

Size I D
Hcrnmet Wt
tHormer Fall

CASING SAMPLER

S/S

34"-31

CORE BAR
Dore. Timife

START 7/10/94
COMPLETE .711..,/9.. -F

TOTAL HRS.
BORING FOREMAN _j. Sousa
INSPECTOR
SOILS ENGR.

At of let... - ... oj BIT

SOIL IDENTIFICATION
Remarks include coIor, grodOlton, Type of
soil tic Rock 'olor, t ype, Condition, hord -
nesS, Driling htme, seams ond etc

SAMPLE

No]Pen Rec
_ __=e

- TraveI

Brown medium to coarse
& Gravel

Gray medium to coarse
& Gravel

I B II

Bottom of Boring 2'6"

Possible Utility

I
- - ________________ h *

GROUND SjRP.ACE TO

D;Ory C:CO'ed ' .Aud.tc
UP , Vndfljurbrd iIi I

UISED ~ AIG THEN_____
Pioporlions Ud 1401b WI &30-foiIon 2 OD Sompler 5LUMMAR'6

U~oiO Cohesionless Density Cotiesive Conisistency + EatIhBr -q?_B. ig 161___



&QUILD DRILLING CO.6 INC.
100 WATER STREET EAST PROVIDENCE, R I

T. T,,exaI Intrumbnts IADDRESS Attleboro. Mass.
PROJCTNAME Low Level Radiation 1nves4OCATION Attleboro, Mass,
REPORT SENT TO above / Bldg. 5 . PROJ NO.
SAMPLES SENT TO Taken at Site IOURJO6NO 95-41

$MEET 1 OF
DATE
'0OLE NO. 135
LINE 6 STA.

OFFSET

SURF ELEv.

6,OuO ... Time__GROUND WATER OBSERVATIONS CASING SAMPLER CORE BAR I 70 H,,

A*o'.... ,ttt.s...Pou,,5 Typ~e -S/S_ COMPLETE 7/10/94

Size. D A " ___ TOTAL HRS.
At _ o - u*0BORING FOREMAN J. SousaAt afrer..... ours ~iCmet H t mmer 300F BIT INWPCTOR

Ho,'-,,- Foil -______ ___ SOILS ENWR. _.

LOCATION OF BORING

Casing Sample 1 ,pe Blows pe, 6" Moisture SOIL IDENTIFICATION
n Blows Depts of on Sampler Density Remarks include color, grodohion, Type of

P From- To -. op, From To or Change soiletc ROck-colorlype,conditionhoard '
loot _.__61• 6-i_ _ T 2-iS Consist = lev mess. Drilling lime, seoms and etc Na PeR

---- ':-...... . ....... . i - t .. .p;--. =-- ,,----••-. ..•.,=•,
%,I " FAS& %7 V~

V-11I6i noi 12K.1L ink

- '126 D -I-

(3k")

(311)

Brown Gray medium to coarse
SAND & Gravel

L1i~

Bottom of Boring 2 16"

Possible Utility

- I 9~I~P - F -

2

- -I *4

I-
- , I- - - -

121

I-44

-,4-i-

iT
- -_I

-. -...

- -i - -,

I-I - I - I .. 'h - I -~ ______ I 1.~ I - I
GROUND SORCACE TO

Sample lype
0:Dr C :COre~d

U0 : U~idisurbod Prion

USED ___ . -- 'CASING THEN ....... ..
Proportions Used 40ibWt 30" fall on 2'0 D Sampler SUMMARY
Ioce 01010%0% Cottesionless Density Cchesive Consistency Eorh Bor',,g •6-

'ftie ,Oo20• 0 . LoOSe 0-4 Soft 30 + Hard Rock Coring



13= GUILD DRILLING CO., INC.
100 WATER STREET EAST PROVIDENCE. R I

e TO- Texas Instruments jADD0RSS Attleboro. Mall,
PROJECTUNAmrLOW Level l~diation InvetrOATON Attleboro, Mass.
REPORT SENT TO above /Id.- I PROJ. NO.
SAMPLES SENTTO Taken at Site JOURJOBNOI 95__41

SHEET- 1. . OF

DATE
MOLE NO. 3

LINE & STA.

OFFSET

SURF ELEV.
------------------ 1

LJ

GROUND VATAER OBSERVATIONS

Of ter FjouIs

Cofe t,¢o.'rs

Type

S-te i 0
Hcrnmer *1l

Hammer Foil

CASING SAMPLER CORE BAR

S/S____

300# BIT

Dote Time

START 7110294 "
COMPLETE 7/10/94
TOTAL HRS.
BORING FOREMAN J *ou8a
INSPECTOR
SOILS ENGR.

At

SOIL IDENTIFICATION
Remarks include color, grodotion, Type of
soil etc Rock. color, type, CondihOn, hard-
ness, Drilling lime, seoms and etc

SAMPLE

NoTPen Rec
= = I

-wravei

Dry, Gray medium to coarse
SAND & Gravel

Wet, Gray medium to coarse
SAND & Gravel

(No Recovery)

- I

Bottom of Boring 4'6"

1

2

3

4

1.2'

121

12'

12

- * - * h I - I
6ROUND 5JRr.¶CE TO

son'iepl 'wye
'Iry C :Cored -A;- %(!h

UP -VilO'SIvrbed Piston

USED _._. "CASING. THEN
Propottons Used I401b WI.i 30"foll on 2 00 Sampler I
troce 010100/ Cohes•onless Density Cchesive Consistency j

little 1 WOO• 0 10 LooseI 0-4 Soft 30 + Hard1 •1 • X1f%# IL4.A (1- 1e 2. IMii i L Ar &JL a.i d

SUMMARY
Eoarth Bo ,,, "61
Rock Coring



QGUILD DRILLING CO., INC.
T 9100 WATER STREET EAST PROVIDENCE. Rt I

* - Toexas Instruments -JADDRESS Attleboro. Mass.
PROJECT NAME Low Level Radiation Inves qOCATION Attleboro, Mass,
REPORT SENT TO.. above / Bldg, #5 [PROJ.NO
SAMPLES SENTTO Taken at Site I OURJOBNO. 95-41

SHEET. o
DATE

HOLE NO.. 137
UNE & STA.

OFFSET

SURF ELEV.
a -

GROUNDO WATER OBSERVATIONS

offer .....-. iours

at oef Hours.

Type

S-ze D
Hc-mer Nt
Hommer Fail

CASING SAMPLER

s/s
3ý'"-3"

CORE BAR

BIT

Dot$ Time|
START 7/10/94 g.m

COMPLETE 7/10/94
TOTAL HRS.
BORING FOREMAN J. Sousa
INSPECTOR
SOILS ENGR.

SOIL IDENTIFICATION
Remarks include color, grodation, Type of
soil ec Rock. color, type, Condihon, hard-
ness, Drilling lime, seams and etc

- Gravel

Gray medium to coarse SAND
& Gravel

Cobbies, little rec. of
sand

-I
Bottom of Boring 2'6"

SAMPLE

No Pen Rec

2 12'1 -

I
- I - I I - IGROUND SflRiACE TO

So. _ie Type
U6. ry CCo red A"."o.
Up` '.Urd-Oubed~ P',sion

USED "_CASING THEN
Propo, hons Used 1 40bWI.ii30"O-fon2 00 Sampler [ UMMARY

S 0010 Conesionless Density Cohesive Consistency Earir Boring -Z.'.61

little Oio2O/, 0"10 Loosei 0-4 Soft 30 + HoCd R•z* Coring --



IKANSMIITAL SHEET

GUILD DRILLING C0.6 INC.
100 WATER STREET, EAST PROVIDENCE, R.I. 02914

(401) 434-0750

Subisct- Borinp Data - Low Level Radiation Investigation/Bldg. #5

Location: Attleboro, Mass. (Willard Street)

Our Job 'No; 95-41 Your Project or Contract No.

Date: July 13, 1994 Via: fcM

To. Texas Instruments
34 Forest Street
Attleboro, Mass. 02703

Attention of: Mr. Michael Elliot

Copies I or
Sets DESCRIPTION

Boring Reports: 138 through 152.

SAMPLES:

Remarks: More reports to follow.

By:

L, L. MORRIS

CCLI



WGUILD DRILLING CO., INC.
100 WATER STRUET EAST PROVIDENCE, R I

TO l exal InstrumantL ... ADORESS Attleboro, Mass.

PRoJEcT NAME LOW ýevel l'aiton lZM,-LtocArION Attleboro. MaSS.
REPORT SENT TO IAkbML... /---...Ip•_ i No
SAMPLES SENT TO ... I OUR JOSNO 95-41

SHEET -- O
DATE
HOLE NO 138
LINE & STA..

OFFSET

SURF ELEV.... .
.1

GROWtD 'WATE~R 013SERVATIONS

afI tr HIOurs Type

5Sie I
Hictrmer

Hommer

CASING SAMPLER

300#

CORE BAR
START 7/11/94 _ ;
COMPLETE 7/11/94 _- ji
TOTAL MRS.
BORING FOREMAN J. ToMza
INSPECTOR
SOQLS ENGR.

At - . . offer .. .. - . ur Wt

FOil

BIT

LOC~QAT ION OF BORING -

~ osnr 5 ample T, pe S.Ows per b.'

B l 9ows I Deottrs of on Sarnp-el
pe Ff~9 4 r -T i )(n e F

k.40sture

Den" ly
or

Strata
Change

Elev.

SOIL IDENTIFICATION
Remarks include color, gradotion, Type of
soil eic Rock.color,typt,cndiioln,,hard-
ness, Drilling lime, seams and etc

SAMPLE

1,1 lPei.R @

-.-.--..-.---....-..-.---------.-----.-

XspnWLL -A rorvei

T61 D Bliiis-not Take

. '6"-2'6" D "

--- ----- -

F - -

, -.-.- - -

. . . . . .. .. .. .. ... .. . . .. .. .. ... 4... .. .. ..

.... . - . -. .
. . .... .. ..... ... ... .. ...... .. .' . .. . .

n (3V") Dry, Brown Gray medium to
coarse SAND & Gravel

7-

(3")

2 '6"
'-9

Bottom of Boring 2'6"

12~

Iii~

...... ~..... '1
I - I - I 1. J I 1 - I -~ 1.inImIinAS :NG THE~.N6IRkXN() S(UNFA(:r TO

0:1)ry C;Cored ~
UP Lindisturb#,1 v.,$Iofl

fl'opwlIon% Ulsed

Ifoce 010101%

.. (AS:NG TtiEN

1401b Wt - 30*foIl on 200 Sampler UMIARY
Cohesionless Density Cohesive Consistency orth O'iri"'.2.__

010 Loose 0,4 Soft 30 + Hard RoCk Coring
10 - At) Lo- r . . 04. & /V..,l -



LSLJILlJ ll'IL-L ilM I[;I[., UNIL.
100 WATER STREIT EAST PROVIDENCE, R I

TO e•reas Instruments I ADDRESS Attleboro, Mans.

SPROJECT NAME Low Level RAdiato'qo1K tOCATION Attleboro. mass.
REPORT SENTTO---f L. T lvde. 5 PROJ. NO

SAMPLES SENT TO Takgn it Site IOUR JONO. 95-41

DATEI
HOLE NO. 139

ULNE STA.

OFFSE T

SURF. ELEV.
I&

GROUND WATER 08St.NVATIONS

At - offer - --. Hou'rs Type

Sze I D
Hcmmer WI

Hammer Foil

CASING SAMPLER

300

300#

CORE BAR

BIT

201S Tim.e..l

START 7/11/94
COMPLETE 7/11/24
TOTAL HRS.
BORING FOREMAN Je SOUZa
INSPFCTOR
SOILS ENGR.

Al -- * o f'eet-.~-- Hours

______________________ I &

SOIL IDENTIFICATION
Remarks include color, grodaoion, Type of

soil etc RoCk -color, type, condihion, hard-
ness, Drilling time, seOms and etc

SAMPLE

NoRen e

12

12

-- 3 13- Gravei
Dry, Brown Gray medium to
coarse GRAVEL & Sand

Dry, Gray medium to coarse
SAND & Gravel

-4
Bottom of Boring 2'6"

1 -12

12

I
h1 * - * - *

GROUND SURFACE TO

Sample Type
D:Dry C:Cored W"-dOShd
UP* Undisturbed Piston
TPTt.t Pit AtAuaer VLVnn.Tat

USED ---- "CASING. THEN

Proportions Used 1401b Wt. 30"fOlI on 2" 0 Sampler SUMMARY

trace 01010% Cohessonless Density I Cohesive Consistency Earth B2IiI.6• L
lttle 101020% 0-10 LooseI 04 Soft 30 + Horcl Rock Coring -

10-30 Med Dense 4-8 M/Sthff Samples -2€ ,'• . :)(1 t "1, r.O/.



TO
PRO.
REPI
SAM

GUILO ORILLING CO., INC.
100 WATER STREET EAST PROVIDENCE, R I

Texas Instruments IADORESS Attleboro, Nass.

JECTNAME Low Level Radiatign Inves •sqOATION Attleboro. Mass.
aRT SENT TO above- / 1dg•i I PROJ.NO.
PLES SENTTO Taken at:Site IOURJOBNO. 95-41

SKEET , , OF

DATE

HOLE NO. -140
LINE B STA.

OFFSET

SURF. ELEV.
B L __

I -

At..

At

GRCjUND WATER OBSERVATIONS

ofter - Hours

ofter .... HOurs

Type

Size; D
Hc"mer Wt

Hommer FOil

CASING SAMPleR

s/s

300#

CORE BAR

BIT

Dote Time

START Z/11/94 Pa

COMPLETE /1119 4
TOTAL HRS.

BORING FOREMAN J. Souza
INSPECTOR
SOILS ENGR.

SOIL IDENTIFICATION
Remarks include colOr, grodohton, Type of
soil elc Rock. ColOr, type, condition, hord•
ness, Drilling time, seams ond etc

SAMPLE

No
- -- [,

- Gravel

Dry, Gray medium to coarse
SAND & Gravel

Bottom of Boring 2'6"

1

Pen Rec

12-

I
GRO~UN[) 5~jRFACE TO

ODry ,C:Cofed W: Aashed
UP,- Undisturbed Piston

uSED "CASING Tt4EN .............

Proportions Used l14OlbWt.1 30follon 2-0D Sompicler C~WjUMARY
trace 01100/ 0/o Cohesionless Density Cohesive Consistency Eorth i21" _

little IOto2O°/o 0-10 Loose 0-4 Soft 30 +Hord RoCk Coring
.... 1 10"30 Med Dense 4-8 M/SW ff Samoics "-2



GUILD DRILLING CO., INC.
100 WATER STREET EAST PROVIDENCE. R I

* O Texas Instruments JADDRESS Attleboro, Maxs.

PROJECT NAME Low Level Kadlation Invesq40CATiON Attleboro.p M4as.
REPORT SENT TO _above I Bldg. #5 IPROJ.NO.e. a, r, army TA Taken at Site I at ^a mn•^ 95-41

SHEET * of

DATE
HOLE NO. 141
LINE & STA.

OFFSET
SURF. ELEV.

,SURF. -LEV.
GROUND WATER OBSERVATIONS CASING SAMPLER CORE BAR START 7/

At. offler. Hou s Type .L. COMPLETE 7/11/9'

SizelO 1 3V3 TOTAL MRS.BORING FOREMAN J---
A! Ofler . o iicvmrv'er Wtg _ 300Q BIT INSPECTOR

Hammer Foil _ I SOILS ENGR.

-V

SOIL IDENTIFICATION
Remarks include color, gradation, Type of
sOil ec Rock. color, typo, condition, hotd-
nessI Driluing fime, seams and etc

SAMPLE

No TPe, 7Rec

- Gravel

Dry, Gray medium to coarse
SAND & Gravel

Bottom of Boring 2'6"

2

~ I ~ I I h I - I
CIWOUND SURFACE TO

"ample ivpe
O_75?y C:Co_ýed Wt~o~hod
UP. - Jndaisurbed r*islon
Ill T - A. . .. ,. .. -

USED . .... .. ."CASING THEN ........... .....-

Proportloons used 1401b Wt x30"fol on 2 00D Sampler I UMMARY i
trace Oi0o00O1 Cohesionless Density Cohesive Conistency ,Earth I0,19
i!ttle 1Oo2O% .10 Loose 0-4 Soft 30 + H•rd Rock Corng

. 10-30 Med Dense I 4-R M/Itihf I Anmn-I- 2



(BUILD DRILLING CO,8 INC.
100 WATER STREET EAST PROVIDENCE. R IS TO Texas Instruments IADDRESS Attleborom Mass.

PROJECT NAME Low Level Radiation Inves tOCATION Attleboro. Mass,
REPORT SENT TO above Bld, #5i PROJ NO
SAMPLES SENT TO Taken at Site IOURJOBNO 95-41

SHEET L Of L

DATE
HOLE NO. -142

LINE & STA.

OFFSET

SURF. ELEV.
I I I

GROUIND WATER OUSERVATIOI`4

T ype

S~ze 1 0
Hcrnrner
Hamrmer

CASING SAMPLER

S/S

______ 300#I

CORE BAR

BIT

0pt. Timg"11
START 7/11/94
COMPLETE 7/11/94 J111
TOTAL HRS.

BORING FOREMAN J. Souza
INSPECTOR
SOILS ENGR.

atfte? .....- Hours *1

Foil
I

SOIL. IOENTIFICAT!ON
Remarks include color, gradation, Type of
Soil etc Rock. color, type, condition, hard-
ness, Drilling time, seams and etc

SAMPLE

I I I I
---- velgravei

Dry, Gray medium to coarse
SAND & Gravel

" some cobbles

Bottom of Boring 2'6"

i7
12

GROUND SURFFACE TO-

6cf0; C;Cored W 'n~~
UP, UndiltUrbed h'elorn

- I - I I - * - * -

USED "CASING THEN
Proporflions Used I4OlbWt i 30"follon 2"0 D Sampler SUMMARY
lroce 010100/0 Cohoesonless Densily Cchesive Consistency EOrrh .w'"2 1.

litle IOIo20% 0 10 Loose 0-4 Soft 30 + Hard Rock Coring
-..... 1 O-30 Med. Dense 1 4-8 M/SiffI Samoles 2



WjA 9JIIL[ 0HILL;M9IN3 CO;, INC.
100 WATIR STREET EAST PROVIDENCE, R I

* O TOxas Instrunnts I ADDRESS . Attleboro, mass.
PROJECT NAME LOV Level Radiation InystitOCATION Attleboro. Mans.
REPORT SENT TO above L Bldg. #5 PROJNO.
SAMPLES SENTTO Taken at Site IOURJOBNO 95-41

bF IL L I ...& (W ..

DATE
HOLE NO. 143
LINE & STA..,

OFFSET

SURF. ELEv.

GROUND WATER OBSERVATIONS CASING SAMPLER CORE BAR TART 7 ff Time

Atatr HusSTART 7/11/p2m
A w ..... aer oNur5 Type SIL COMPLETE 7/11/94 82

Size I D -_ TOTAL MRS.iBORING FOREtMANM I 9,
At ofIer... HourS Hcmmer Wg 300# BIT INISPECOREOA

Hammer Foal SOILS ENGIR.

LATIONOF BORING

Z Casing Sample Type Blow$ per 6" Moisture JSRmaolo' SOIL IDENTIFICATION SAMPLE
I.- 8IO*t Deplth of on Sampler Denlily Remark Sinclude I olorICA doTIO n, Type of

ooper Fm -)m - Change soil.. _c Rock •color, tfype condltion,hard

ta From To12 sorrive ne, Drilling lime, %gamns and tec :!o PEn: c:
0 ASpMLE - vel

-9

6"r-1'6" D B] Bs no Tak

- 1'6"-2I'6" D " " "

- -i-i

- - - -i

-. ...- -. .. -... -.

. . .. ... -. . . .. . .. ..- ..

n (3ý") Dry, Brown Gray medium to
coarse SAND & Gravel

Dry, Gray medium to coarse
SAND & Gravel, Cobbles

(3")

| |

Bottom of Boring 2'6"

:L

2

12

hmm1•mm

-. b I _____ I I I ______ __ I ~ I I I
Gil-OUND SURVACE T10

676DrY CiCored W~ho-tepd
U111 Undisluibed Vision

USU).
rioportions Used

'fare OloIO1'/
littule W0 io2'O%

.- - i... a.Lo/

'C'ASiNG tHFN

1401bWI a 30"follon 2"00 Sampler AUMMARYt
Cohesinnless Density Cohesive Consistency [o,I •.,-iZfi._,"

0 10 Loose 0-4 Soft 30 + Hard kock Coring
'0-30 Med Dense 4-8 M/Shiff Samples



%arU %no I FI'I& el am U IlEliU*Um. I IN 1 * o
100 WATER STREET EAST PROVIDENCE, R I

TO - Texas Inotruments .- ]ADDRESS Attleboro, Mass,
PROJECT NAME Low Level Radiation InvesqtoCATION -Attleboro. Mass,

I REPORT SENT TO - Qboye L__ / #5 1I PROJ NO.
EAUGl Cc ,SENT TO Taken at Site n ,,,. -.

DATE
HOLE NO. 144
LINE G STA.

OFFSET T
SURF. ELEV.

GROUND WATER OBSERVATIONS CASING SAMPLER CORE TAR START 7/11194

At a Hours T ype COMPLETE 7L.1194

S,ze D _ __ _ _ TOTAL MRS.
At of ter - Hours _BORING FOREMAN J, Sous -A... o cemelAt .300# BIT INSECTOR

HCrrmer Fi - SOILS ENGR.

LOCATION OF'BORING

x Casing Somple Tope elow$ per 6" Moisture I SOIL IDENTIFICATION
III, slowS Deptr s of on Son-pier Denity Strom Remarks include color, gradation, Type of SAMPLE
a, Fros-yaChange soil etc Rock.color, type,Condition, hard-

Pe, From- To SorV _'o m o or -..... . ... 0- r•-- •2- c•. .... .._ -- ,ev ess, Drilling time, seamns and etc N e [ efoot .- 12 1 2... ... _L;... ... ."- r - . . . . . . . .

___6 "-i'6" P . lo .IInoL Iake

- - -

-. . - -... .. .. . . ... .. .-.. . . . . . -. . .

- - -

- .. .- -.. . .. ... . . .

- - !

- . . .. - -.. .. . -.. .

(3½")
-. 9 AsphaltE - Gravejl

Dry, Brown Gray medium to
coarse SAND & Gravel

1 16"
-I-'

Bottom of Boring 1'6"

Refusal on Cobble or
Boulder at 1'6"

12

12"

I

I I 1. L I __________ ________________

ijlQ0UND 'ýqjI0A( To
Saomp~elp

07-'ry' C ;Ca,ed *'sW e
UP: Urid-surbed P,5a10
TP--Tesit Pit A A~e V-Vone Tsil

fliopott~ors Used
trace 01010%/
luitle 1010200/
sulne 20103501cI

CASANG THEN

1401bWl.. 30"IIIon 2 0) Sampler "UMMARy I
Cohesionless OensIy Cohesive consistency Eaor'h Oc-•n" J'6"

0 10 Loose 0-4 So€t 30 + Haord Nock Coring
10-30 Med. Dense 4-8 M/Stiff Samples 1

In. F A.. . 1 .16. V.. 9-



GUILD DRILLING COG, INC.
100 WATER STREET EAST PROVIDENCE, R I

TO , Txa& Instruments DIADRESS Attleboro, Mass.

PROJECTNAME koW Lh"01 Radiation Invesm CATION Attleboro. Mass,
REPORT SENT TO o • Rig-. / lda. I#5 PROJ NO.

. . .I•A•n at1 . . .- LL1

SHEET-...L...1
DATE
HOLE NO. 145

LINE & STA, _ __

OFFSET T
RAeD9 ri•ev

MPLELrII "J JOB iNO. II
GROUND WATER OBSERVATIONJS CASING SAMPLER COTRE BAR(

A, HAours COR 6g START 7/11/9 4
A . aI, ......... - o, N T e1111 COMPLETE 7/1119 L.2! J

S,:e i D __ TOTAL HRS.
BORING FOREMAN J. SouzaAt oer ........ Hours J-c"r 4 300# BIT INSPECTOR

Hommer Fail SOILS ENGR.

LOCATION OF BORING

x Casing
Blow$
per

foot

Somplo
Delpths

From - To

rIpe
of

Blows per 6"
on Sampler

F~~F

moi sture

Density
or

Sirolo

Change

f ley

SOIL IDENTIFICATION
Remarks include color, grodolion, Type of
soi elc Rock -color, type, condilon, hard-
ness, Drilling timt, seams and tic

SAMPLE

No ~nlRec
i . . . .. .. . --

sm.. 
.

IL

1:

ASphalt - Gravel
I 

m

----- V - -

~I

n (3ý") Dry, Brown Gray medium to
coarse SAND & Gravel, Tar
substance
Dry, Gray medium to coarse
SAND & Gravel

(3",)

- I -4.
Bottom of Boring 2'6"

1

1

. . I

----- I

- -' I ~ - I h I I
GROU(ND SURfACE TO

O-Ory Cs~o'red Wý.Nah,?d
UP -Unduisturbed Pislon I

LsSU) -_

Plopor lions Used

trace 01010%
little 1010o20%~/

"CASiNG tHEN

14Ob W I a 30"foll on 2"00 Sampler
Cohesionless Density Cohesive Consistency

0 10 Loose 0-4 Soft 30 + HOrO
,A . 19r% am- .. -- I .A .1

Rock Coring.



GUILD DRILLING CO., INC.
100 WATER STREET EAST PROVIDENCE, R I

STO Texas Instruments ADDRESS Attleboro, Mass,

PROJECT NAME Low Level Radiation Invesa4ItOCATiON Attleboro, Mass.
REPORT SENT TO 4bovAQ A ld . 0 PROJ NO.

SAMPLES SENTTO --- Taken at Site IOUR JOBNO. 95-41

SHEET [... OF
DATE
HOLE NO. 146
LINE & STA.

OFFS•LT

SURF. ELEV.
I

GROUND WATER OBSERVATIONS I

At - off~er_.. Hours

a f t-r..__ - Hou rS

Type

Site 10
Hcmrmer W1

Hammer Fall

CASING SAMPLER

sLs
ioot

______ l3O'

CORE BAR

BIT

START 7/11/94 pm

COMPLETE 7/11/94 -

TOTAL HRS.
BORING FOREMAN J . TUZa
INSPECTOR
SOILS ENGIR.

SOIL IDENTIFICATION
Remorks include color, gradation, Type of
soil ec Rock-color, type, condition, hard.
neSS, Driling lime, seams and etc

SAMPLE

No1PenFRec
I 2= S

- Gravel

Dry, Brown fine to medium
SAND, coarse Gravel

Dry, Gray medium to coarse
SAND & Gravel

Bottom of Boring 2'6"

1 A2

12

I
- I - I _______________________________________________________________________ i

(tROUNL) S, ACE To

0:-Dry C-:Co.-ed Wus
UP, Undisturbed 111ston

USED .... CASING THEN
Piopo'lions U$sed 14O1b W 30•I lOlI on 2"OD Sampler SUMMARY

Croce 09010% Cohesionles$ Density Cohesive Consistency - i t

little 101o20% 0 to Loose 0-4 Sofl 30 + Hold RO.:k Coring101000a1 ^ e 11- fl%. I 1 a 4fl.



GM GUILD [RILLING CO., INC.
100 WATER STREET EAST PROVIDENCE, R I

TO Texas Instruments _ADORESS AttkaX Hggs.

PROJECT NAME LOW Level di...tJ.Ine t4OCATION Attleboro. Mass.
REPORT SENT TO ..... above -_ Ald. #5 J PROJ. NO.

SAMPLES SENT TO Taken at SIre - IouRjOBNO. 95-41

SHEET OF 1
DATE
HOLE NO. 147
LINE & STA.

OFFSET

SURF. ELEV.
II

GROUtJD WATER OBSERVATIONS

At __ - otfer __...- HOv- & Type

S-1e01
Hcrmmer *t

Horr're Foil

CASING SAMPLER

s/S

300#

CORE BAR

BIT

START 7111 m
COMPLETE 7/11/94 - j":
TOTAL HRS.
BORING FOREMAN J. SouZA
INSPECTOR
SOILS ENGR.

SOIL IDENTIFICATION
Remarks ,nclu'le color, grodolion, Type of
soil etc Rock.-Color, type, condition, hard-
ness, Drilling lime, seams and tic

SAMPLE

- uravei

Dry, Brown Gray medium to
coarse SAND & Gravel

Dryp Gray medium to coarse
SAND & Gravel

Bottom of Boring 2'6"

_L 1_

12

. .. tI
GROUJND S>,RFACJE TO

0' Dry C 'Cored W4?:No%tiiec

LiPt LlndsIwr~ed Pision

tIM) :.. CASiNG THLN

Proportions used 1401b Wl. i 3O3f011 on 200 Sampler
late ()Io 0100 I Cohesionless Density Cohesive Consistency

little 101O°/o 0-i0 Loose 0-4 Soft 30 ý ?lord
i '•. A n4. .... I A.0 I

'IJUMMARY
Eurlh'6 ýZ'L
RocA Coring



GUILD DRILLING CO., INC.
100 WATER STREET EAST PROVIDENCE, R ,

TO Texas Instruments IADORESS Attleborý,. Mass.
PROJECT NAME Low Level Radiation _IneqtkOCATION Attleboro. Mass.
REPORT SENT TO- above /- Bid2. #5 I PROJ NO
SAMPLES SENTTO Taken At. te - OURJOBNO 95-41

SHEET 1 O1

DATE
HOLE NO 148
LINE 6 STA.

OFFSET

SURF. ELEV.
I

'V
GROUND WATER OBSERVATIONS

At. - offer - -Hours

oflep- -- Hours

Type

Size 1 D

k4c,'ivenr W1t

Hammer Foll

CASING SAMPLER

S's

300#

CORE BAR

BIT

Dote Tim#

START 7/11/94 J1
COMPLETE 7/11/9L
TOTAL MRS.

BORING FOREMAN J. Sou'za
INSPECTOR
SOILS ENGR.

SOIL IDENTIFICATiON
Remarks include color, gradation, Type of
soilelc Rock.color, type, conditionhard-
ness, Drilling time, seams and etc

SAMPLE

NO'Pn Rec

- Gravel

Dry, Gray medium to coarse
SAND & Gravel

Moist, Gray medium to
coarse SAND & Gravel

Bottom of Boring 2'6"

1

2

12

12

- 1 - I - h I -
GROUrNt SO A To

Samrple 1ype
Oryc cCored 'h, . I~r

UP ;Undislurvbrd hsi~i~n

i.............. 'CASING THEN .. ....

Piopor ions Use 1 40lb WI a 30' foll on 2 0D Sampler I 5)MMARy
frOCe 0 loOO/o1 Cohesonless Density Cohesie Cors$stency Earth Dcr€nq '6_-L.
hlItle 0 0"o?

0 . 0-10 1oo. e 0-4 Soft 30 + Hord HOck Cworing



I UILO DRILLING CO. INC.
100 WATER STREET EAST PROVIDENCE, R I

TO Texas Instruments IADDRESS Attleboro, Mang.

PROJECT NAME Low Level Radiation InvesILOCATION Attleboro. Mass.
REPORT SENT TO above / Bldg. #5 PROJ. NO.

SAMPLES SENT TO Taken at Site I OUR JOBNO. 95-41

SHEET L OFf

DATE

HOLE NO. 149

LINE & STA.

OFFSET

SURF. ELEV.

.. Tim._e
GROUND WATER OBSERVATIONS CASING SAMPLER CORE BAR. START 7/11/94 .

At_.t offer.-._ Hours Type S/S COMPLETE 7/11/9

Saze i D - __-__ TOTAL HRS.

At of- HrBORING FOREMAN J. Souza
At ofe_...._r Hcmer N1 - 300 BIT INSP•CTOR

Hami'mer Foil SOI50. ENiR.

SOIL IDENTIFICATION
Remarks include coIor, gradation, Type of

soil etic. Rock. color, type, condition, hard•
ness, Drilling time, seoms and elc

Dry, Brown medium to coarse
SAND & Gravel, Cobbles

Pushed Cobble (No Recovery)

Bottom of Boring 216"

I- -- -
I - * - S - - I - I

(ýROUNU SjRFACE TO

D.-Dry C;Cored *:.Ao~h-!
UP, UndisturDe P'iston

USED .------- CASING THEN

Pfoport.ons Used 14Olb WI.& 3O'fol' on2'0D Sampler SUMMARY
Src to Cohesionless Density Cohesive Consistency Eorth •-••i

ltile 10o0O/o0 0.,0 Loose 0-4 Soft 30 + Hard Rock Coring
-.. •1 i0-30 Med Doense 4-8 M/Stiff Somates



GUILD DRILLING CO., INC.,
100 WATER STREET EAST PROVIDENCE, R I

TO Texas Instrument_ ]ADDRESS Attleborgo MSag.
PROJECT NAME Low Level Radiatiogn n•e•ltILOCATION Attleboro, Mass.
REPORT SENT TO above / £I._BdJ # PROJ. NO.
SAMPLES SENT TO Taken at SiLtee JIOURJOBNO. 95-41

SHEET O OFL
DATE
HOLE NO.. 150
LINE 8 STA.,

OFFSET
SURF, ELEV.

DOA TIm
- *1

GROUND WATER OBSERVATIONS

At

At

oiler ....... - - Hours

afte.-- -- Hours

SjeI 0
HCm'mer
H~armer

CASING SAMPLER

s/s

300#

CORE BAR

BIT

START 7/11/94
COMPLETE /11 ./ 9
TOTAL HRS,

BORING FOREMAN J. Souza-
INSPECTOR
SOILS EN.R,

Wl
FO~l

LOCATION OF BORING

Per From- ToF rm g ornit Change soil etc Rockh-color,?type, condition, hard -
Car• Smple Tide B'ow• pet 6" Msue SrI SOIL IDENTIFICATION SML

0 F per-.i 2"18 C Elev ness,OrDiling lime, seoms andetc No Pen Re
l o.. -- .-. _ i 1 C s I

0"" ASDalat: - Gravel
6V-1 6 D Bl ws nod Take

1 16"-2'6" D It 11

-,- -

- - -

-.- - -..

- - - - -

n (3)") Dry, Brown medium to coarse
SAND & Gravel, Cobbles

(3")

-, I -~

Bottom of Boring 2'6"

2

12

12

" " - I ,, I - & 'I h a. I I - I - I -CPOLJND `SURFAC:E To
somple-le-pe

6-Dry C-:Cored W-. Tsi
UP -Und,%turbed Piston

LISE D ......... .. . CASING THE.N . ....

Proportions Used l4OlbWI,.30"foIa on2 00 Sampler 5IJMMARY
trace O IolO/o Cohesionless Density Cohesive Consistency Eoarh knq
I~tle lO 10200 /a O O Loote 0-4 Soft 30 + Hord Rica Cor.ng10",_20% 1J, j- ^ .. I . , i.. 1- ..



OGUILO DRILLING CO., INC.100 WATER STREET EAST PROVIDENCE. R I

I TO Texas Instruments IADDRESS Attleboro, Maas.
PROJECT NAME Low Level Radiation Inves LoCATION Attleboro. Mass.
REPORT SENT TO above L Rldg, 115 PROJ NO.
SAMPLES SENT TO Taken at Site IOUR JOBNO. 95-41

SHEET 1 OF].
DATE
HOLE NO. 151

LINE & STA.

OFFSET

SURF. ELEV.

GROUND WATER OBSERVATIONS

A!

At

after Hours

at ter Hours

Type

S-ze i 0

Hammer

CASING SAMPLER

S/S

_____ 300#'

CORE BAR

BIT

oaf@ Tim@

START 711119pi4n
COMPLETE 7/11/94 in
TOTAL HRS.
BORING FOREMAN J. Souza
INSPECTOR
SOILS ENGR.

SOIL IDENTIFICATION
Remorks include color, gradation, Type of
soiletc RoCk-col: ,typecondition, hard-
ness, Drilling time, seams and etc

SAMPLE

No Fen Rec

- Gravel

Dry, Brown medium to coarse
SAND & Gravel, Cobbles

Bottom of Boring 2'6"

1L

2

12

12

-rn-I I - I - I -

f C,5L)UNt) SUR"ACE TO
Sam~ple Type
: Of Y C 'Cored W:

UiSED ___ . ... "CASING THE.N
Proportions Used ,4ObWf,1,30t-oIon2 0D Sampler J SUMMARY
Iroce o01o100/ Cohesionless Density Cohesive Consistency I"h " 6

.0^..- ,10o 10 Loose 0-4 Soft A() + inri Rnok Cnrino



GUILD DRILLING CO., INC.
100 WATER STREET EAST PROVIDENCE, R I

TO Texas Instruments 4ADDRESS Attleboro. Mass.
PROJECT NAME Low Level Madiation .-yqjt4 OCATION Attleboro. Mass.
REPORT SENT TO .. above / Bdi. S I PROJ.NO.
SAMPLES SENT TO Taken at..Si., .I OUR JOBNO 95-41

SHEET 1 OF ].

DATE
HOLE NO. 152
LINE & STA.

OFFSET

SURF. ELEV.
I .1I

C S P L E R
GROUND WATER OBSERVATIONS

At

At

aft1er H ours

Size I D
Hcmmer
Hon mer

CASING SAMPLER

s/s

3O00'

CORE BAR

BIT

Dots TIme

START 7/11/94 -
COMPLETE 7111/94 ___j_ A
TOTAL HRS.
BORING FOREMAN J. -ouza
INSP•CTOR
SOILS ENGR.

______________________ I &

SOIL IDENTIFICATION
Remarks include color, gradation, Type of
Oit etc Rock.-color, type, conmdtion, hOrd-
ness, Drilling lime, seams and elc

S;AMPLE

i I
- Gravel

Dry, Brown Gray medium
coarse SAND & Gravel

to

Bottom of Boring 2'6"

2

12

12

4

I I - i I-II I. l . 1

6R0UN() SýJRFACE 70
samrple Type

0: Of V C t Ci'tJ W N~-
UP.- L0risuft~ed PoiAofl

Proporti~ns Us~ed

trace Otl0 /10%
little iOto2?07 0

. CA .. ) 1iNG; T4LN
14O1bWI t 3O"1oI1on2"00 Sompler

Cohesonless Density Cchesive Consistency

0'10 Loo.e[ 0-4 Soft 30 + Hord
in.'ii a4.1 fl .. I A., fl lJe|,.5i

SUMMARY, ,

Earth -;,r ..
Rock Coring



TRANSMITTAL SHEET

GUILD DRILLING CO., INC.
100 WATER STREET, EAST PROVIDENCE, RI. 02914

(401) 434.0750

Subject: Boring Data - Low Level Radiation Investigation/Bldg. #5

Location: Attleborot Mass. (Willard Street)

Our Job 'No; 95-41 Your Project or Contract No.

Date: July 14, 1994 Via: fcm

To: Texas Instruments Attention of: Mr. Michael Elliot
34 Forest Street
Attleboro, Mass. 02703

Copies I or
Sets DESCRIPTION

Boring Reports: 153 through 162.

SAMPLES:

Remarks: More reports to follow.

By:

L. L. MORRIS

Cr:



%=-J*5i.l l f UI,1"r'lL-a-MII•L IJL. 9 UMi,.
100 WATER STREET EAST PROVIDENCE. R I

TO - Texas Instruments IADDRESS Attleboro, Mass.

PROJECT NAME Low Level Radiation InvesttOCATION Attleboro. Mass.
REPORT SENT TO , above / Bdiz. #5 PROJ NO

SAMPLES SENT TO_- Taken at Site I OUR JOBNO. 95-41

DATE
HOI.E NO.-- 153

LINE & STA.

OFFSET

SURF. ELEV.
II

I
GROLINL WATER OBSERVATION~

At after..,_-.. Hours

At - offPer-... __ Hour$

5

T ype

Size. D
Hrc-tiret All
Harrimer Fall

CASING SAMPLER

S/s
300#

CORE BAR

BIT

Dtoe Time

START 7/12194 __ *.,
COMPLETE 7/12/94 _ --_ I

TOTAL MRS.
BORING FOREMAN R. A'len'
INSPECTOR
SOILS ENGR.

SOIL IDENTIFICATION
Remorks include color, gradation, Type of
soil etc. Rock. Color, type, condition, hard-
mess, Drilling lime, seams and elc

SAMPLE

No TPen FRe,

-- ! • , 1

- Gravel

Dry, Brown medium to coarse
SAND & Gravel

Bottom of Boring 2'6"

1

2

12

12

I n - - I * - * - I -
GROUuND S'RgACE TO

Sam'ple Type
O70 T , C~rezd A'Aoi.-j

V0Lin0dSIV,red Piton
l~TP, vi PitA -4oc I/ýone Test

uSED- ._ 'CASING THEN
Propol,ons Used t4OIbW?.t 30fol-0on 2 00 Sompler SUMMARY, ,

trore O1O1O/ Cohesionless Density I Cohesive Consistency Earth BC'r•,Ng-.
it1t(e ICto20111c. 0.0 Loose I 0-4 Sofl 30 + Hard Rocik Coting

O.Am•, 1. A•o/' 10-30 MeO Dense 4-8 M/Sthfl Soampes 2



GUILD DRILLING CO., INC.
100 WATER STREET EAST PROVIDENCE. R I

TO Texas Instruments IADORESS Attleboroa Masse
PROJECT NAME Low Level Radiation Inve611OATION Attleboro, Mass,
REPORT SENT TO .ao 1. C--7--- PROJ. NO.
SAMPLES SENT TO - Taken at Site I OUR JOBNO. 95-41

SHEET 1 OF 1
DATE

HOLE NO. 154
LINE & STA..,

OFFSET

SURF, ELEV.
.1 -

GROUND WATER OBSERVATIONS

of iler. Hours

_• ~cfer- -- Hours

I

Type

Size I D
Hemmer *1
Hammer Fail

CASING SAMPLER

300"

CORE BAR

BIT

Dof" Time

START 7/12/94 o._
COMPLETE 7/12/94
TOTAL HRS.
BORING FOREMAN R. ATIen
INSPECTOR
SOILS ENGR.

At .-- -

SOIL IDENTIFICATION
Remarks include color, grOdotion, Type of
soile c Rock- Color, type, condition, hard-
ness, Drilling time, seams and etc

Brown medium to coarse
SAND & Gravel

(No Recovery)

Brown medium to coarse
SAND & Gravel

Bottom of Boring 316"

I
- C - h

GROUND SOR"ACE TO
Sai'.pie Type

6`6Dry C Cored '
UP 'unj, s Irtbed li-ion

USEf) CASING TfIEN
Proportions Used 14OIbWl %30"tol on2'00 Sampler SUMMARY
trce ooO% Cooesioness Oensity cChesie Consistency Earth•--•rig 6_1.1_
little iOltO°/o 0 0 Loose 0-4 Soft 30 + Hard Rock CoringI 61"-A 1•. 1 - n.-r I3 • A .- 0 L.,'*. .= I ......



GUILD DRILLING CO., INC.
100 WATER STREET EAST PROVIDENCE. R I

* TO Texas Instruments JADDRESS Attleboro, Mass.

PROJECT NAME Low Level Radiation InvesqtOCATION Attleboro. Mass...
REPORT SENT TO above /_ -LBld ii # PROJ NO.
SAMPLES SENTTO Taken at Site IOURJOBNO 95-41

SHEET I OF_

DATE

HOLE NO. - - 15

LINE 8 STA.

OFFSET

SURF. ELEV.
i ~Do e..._ Ttm..,e

GROUND WATER OBSERVATIONS CASING SAMPLER CORE BAR L0

START 7/12/4
At aft___ er Hours Type S/S COMPLETE 712194

S-ze O _ TOTAL HRS.
AtoHor BORING FOREMAN R. AllenAt oe H iu Hc'mer WI 300# BIT INSPECTOR

Horrnmer Foil D. !L __ tSOILS ENGR._

SOIL IDENTIFICATION
Remarks include color, grodotion, Type of

Soil ec Rock,.Color, type, condition, hard-
ness, Nil'ling time, seams and elc

SAMPLE

No PeRe
I = I = I =

Brown medium to coarse
SAND & Gravel (Dry)

I

Pushed Cobble (No Rec.)

Brown medium to coarse
SAND & Gravel (Dry)

Bottom of Boring 3'6"

~~~1
GROUND SJRI:ACE. TO

O:-Dry C :Cored W - No-,?d
UP -Ur10,StU!0ed 1'.sion

uSED ........ CASING THEN

Pioportions Used 1401b Wt 30"fll on 2'0 0 Sampler SUMMARY

troce 0,1000 Cohesionless Density I Cohesive Consistency Eorth l ing 16
litle O•rO o 0 ,/o 0-10 LooseI 0-4 Soft 30 + Hard Rock Coring...... 10-30 Med Dense 4-8 M/Sthff Samoles ... 7"•-



TO
PRO
REP
SAM

p a . . Ii. l I D l l .,u
100 WATER STREET EAST PROVIDENCE, R I

Texas •Ins truments IADORESS Attleboro. Mass.

)JECT NAME Low Level Radiation Inves 4OcArION Attleboro, Mass.
ORT SENT TO AbQve / Bldg. #5 PROJ. NO

IPLES SENT TO Taken at Site I OURJOBNO. 95-41

DATE
HOLE NO. 156
LINE & STA.

OFFSET

SURF. ELEV.
-- I iI

GROUND WATER OBSERVATIONS

ofler -- • lOuwS Type

S,ze i D
Hc.-imer WI

Hommer Foil

CASING SAMPLER

S/S

300#
30"

CORE BAR

BIT

Dote Timo

START 7/12/94 0.1
COMPLETE 7/12/94
TOTAL MRS.
BORING FOREMAN R. ATlen
INSPECOR
SOILS ENGR.

At -- Ofie'-- - HOurS

AT) r1r 0 nikr

Z Casing Somple Tpe Blows per 6" Moisture StrotO SOIL IDENTIFICATION SAMPLE
BIo*s Dectis of on SomD-er Densiy Remarks include coIorgrodOaOn, Type of

per Frome- Ty Fro To C hange so$0 elc Rock.color, type, condition hard.

foot To - 616-12 1.e2-18 ý,o-s-L ETeO ness, Drilling time, seams and etc No Pen ReiIoo ___6__ 6-I ___-18_ Con_____,________le____,

0** AsonaLE - Gravel
- 4 -

6111'6rn D BI s not Take

1 161@ 2 '6" D " " "1
-

n

- - - -

n (3ý") Dry, Brown medium to coarse
SAND & Gravel

(3")

Bottom of Boring 2'6"

2

--. 4---

- . an I - I - I - I - I - I - I I - I - * -

GROUND $.'jRIACE TO

0:Dry C: C0ed A-t-
UP, Lfld'5turred 1,i5an

USED .ASiNG THEN ........ . ..... ...

Pioporh~ons Used 14OIb WI 1 30"fola on 2 00 Sampler SUMMARY

,rce 01O 0o% Cohesionless Density I Cohesive Consistency Eorlh Bo, 7-_-Z1
litltle IQto2%O O1O LooseJ 0"4 Soft 30 + Hord Rock Coring

10-30 Meod Dense 4-8 M/Sliff Samples 2
fome 20to35h/r .I , .C^ ... ...



UN liILII.U LHUILLIImIIa Lv;[,U II i L.;,
100 WATER STREET EAST PROVIDENCE, R I

TO Texas Instrumente IAODRESS Attleboro, Mass.

PROJECT NAME Low Level Radiation Invest~tOCATION Attleboro. Mass.
REPORT SENT TO above I Blde. 5 I PROJ NO
SAMPLES SENTTO - Taken at r.t-e IOUR JOB NO 95-41

DATE
HOLE NO. 157

LINE & STA....

OFFSET

SURF. ELEV..

i - - -- i-
i - A

GROUND WATER OBSERVATIONS

after --- .rours

At - - of ter,- -. -- mourS

Type

S-ze, -
Hcrmef

Hommer

CASING SAMPLER

____s/3 __

300"
3011

CORE BAR

BIT

Dote Tim*

START 7/12/94
COMPLETE 7/12/94
TOTAL HRS.

BORING FOREMAN R.LAIi-en
INSPECTOR
SOILS ENJR.Fail

SOIL IDENTIFICATION
Remarks include color, gradation, Type of
sOIl etc Rock- color, type, condition, hard-
ness, Drilling lime, seoms and elc

SAMPLE

- Gravel

Dry - Pushed Cobble

Moist, Brown medium to
coarse SAND & Gravel

Bottom of Boring 2'6"

1

2

1-2

hh1

GROUND '. jIWACE TO

TP- Tveýt Pit A,:A...,.... Uv.-. T...

USED ------- "CASING THEN . .. . .
Proport,Ons Used 1401bW a 30 'foll on2 00 Sampler 5UMMARy
trace OtoOrO% Cohesionless Density I Cohesive Consistency Earth Ek.ng .L.
litte I010°00/o 010 Loose 0 -4 Soft 30 + HOrd Rick Cor.ng
1 1 10-30 Med Dense 1 48 M/Shiff Samples 2



GUILD DRILLING CO., INC.
100 WATER STREET EAST PROVIDENCE, R I

TO Texas Instrun. I ADDRESS .Attleboroo Mass.
PROJECT NAME Low Level Rd tatto i tlt.OCATION Attleboroo Hass.
REfPORT SENT TO ..... 9_•-•ML_•r1, PROJ NO

SAMPLES SENT TO nJ+Le ii.Lte J OUR JOB NO 95-41

SHEET-- oF_1
DATE

HOLE NO. 158
LINE & STA.

OFFSET

SURF. ELEV.
I

- -------- - Y
GROUND WATER OBSERVATIONS

At_ - after- lour% Type

Hcrnrner

CASING SAMPLER

300#
30"

CORE BAR

BIT

2OoAe Time

START Z/122 41- pm.

COMPLETE /1219
TOTAL HRS.
BORING FOREMAN --R, Alien
INSPECTOR
SOILS ENGR.

Nt

Foil

SOIL IDENTIFICATION
Remarks include Color, gradation, Type of
sod etc Rock. color, type, condition, hard
ness, Drilling time, seams and etc

. .. . . - • -
- Gravel

Dryt, Brown medium to coarse
SAND & Gravel

" trace silt

Bottom of Boring 2'6"

S2

2

A&MPLE

== I -

1f2

12

- & ~' I - - A ~ .. 'h I I ~1 -M

_ivpeType

O s ,-ry C . CU~tr ej ;" io

Propor lor's )e
Poe o 10 0/

. (A;iNG THf.N

i41ObWt ,a W WfoIion 2 00 Sampler S IIMMARY
Coesionres, Density Cohesive Cosistency ar,,n., 2f '

O0fO Loose1 0-4 Soft 30+ Hardi Rock Coring



kmGUILD DRILLING CO., INC.
100 WATER STREET EAST PROVIDENCE, R I

STO Texas Instruments IADDRESS Arttleboro- Mans.
PROJECT NAME Low Level Radiation InvesqtkocAroN Attleboro. Mass.
REPORT SENT TO aboye I , Bldg. #5 PROJ NO
SAMPLES SENT TO Taken at Site JOUR JOBNO. 95-41

SHEET, 1 O 1
DATE

HOLE NO. 159

LINE & STA.
OFFSET

SURF ELEV.
L- I ~

GROUND WATER OBSERVATIONS 1

A -

At

offer - riours

O~*'......Hours

Type

S-ze -0
Hic-'ver *1
Hamm-rer Fail

CASING SAMPLER

S/s

300"1

CORE BAR

BIT

Doff Time

START 7/12/94 P.,
COMPLETE 7/12/94 ___
TOTAL MRS.
BORING FOREMAN R . Allen
INSPECTOR.

LOCATION OF BORING___

Casing Sompie Type Blows per 6" Mosture Sirata SOIL IDENTIFICATION SAMPLE10- Blows Depth$ of on Samvpler DRemarks include color, grodolon, Type of
priS Fromet- % of From 7, of Chonge soil etc Rock-Colorsypecondilion,hard-

e CPIC -r 6-piI ,e.8 Corssi Elev ness, Driling time, seams and etc No Pen Rectoot0 61F672Ee

0" Asnal8c -.rave.
-I

I'' D Blo is not Take

1 '6"-2'6"' D " ,,1 ,

- - -

- - - -

_ _--

-

n (3k") Dry, Brown medium to coarst
SAND & Gravel

Moist:, Brown medium to
coarse SAND & Gravel,
trace siti

(3")

2 '6"
Bottom of Boring 2'6"

2

_U

12

~~~~~~*1 E
______ ________ - I 111

GROUND SURFACE TO
Sor'rpe Type

C56"y -ý-CCcei A - .%0-'-'1
UP; lr-d-slur itl Piston

USED -,
Proportions Used

!ae 01010%/
lithIe O~to?0%'

CASING THEN

14010 Wl L 30"faIi on 2' 0 D Sorpler SUMMARY
Cohesionless Density I Cohesive Consistency EOrth 5W`19' .kL

0 10 Loose '0-4 Soft 30 + Hord RoCk Coring _-



cm GUILD DRILLING CO., INC.
100 WATER STREET EAST PROVIDENCE, R I

TO T..3. Instruments I ADDRESS AAttleboro, Mass,

PROJECT NAME Low Level Radiation InveStiON Attleboro, Mass,
REPORT SENT TO .aboe I Bldg.-5 abovee IOI M- a --
SAMPLES SENT';0 Taken at Site i OURJOBNO. 95-41

SHEET., OF
DATE
HOLE NO 160

LINE & STA.
OFFSET

SURF ELEV.

GROUND NATER OBSERVATIONS

At

At.

ofter . Urs

cf fee .... Hours

CASING SAMPLER

Type S/S

Site I 30"-3"
Hcmtmer WI 30__

Hammer Fal 3011

CORE BAR

BIT

Date Time

START 7/12/94

COMPLETE 7/12/94 __ ,_
TOTAL HRS.
BORING FOREMAN R. Allen
INSPECTOR
SOILS ENGR.

LOCATION OF BORING

Cosing Sam,.pIe Type Blows per 6" Mo-sture Stroto SOtL IDENTIFICATION SAMPLE
Blows Deptrs of on Samrpler Dey Remarks include color, grodotion, Type ofQ. pe ro T From To nsly Change soIletc Rock.coIor, type, conditionhard -foote From - To SDraipe rOm§I 6-12 or esDrligimtosanec
..tfoot 06 i 6--2 .2-18 Consist Elevy nessOritlingfime, seomsondetc NO Pen Roe

U ,-ULL1L - L.L.VC.

Brown medium to coarse-4 --

611-161 D____ ___ not Take~*

2 '61-3*61@ D #9 of of

~i (AllI)

(3")

(3")

Brown medium to coarse

SAND & Gravel

Pushed Cobble (No Rec.)

Dark Brown medium to coarse
SAND & Gravel, trace silt

___H ~L ± -
-'-I

Bottom of Boring 3'6'1

4

- a a - a - u - u -

------- 4 4-d-----4 I-

- . III - - - -

-- I -i-I -4 4-

FL

12'

12'

- I 4-a - . - . -

t

- - - -

------4

- h ~ I I ~ - - I. -*. - - U - S -
G.CIUND 5.113'ACE TO

SaiI~Ie lyipe

Ulr CCee '

USE0 CASING THEN

Pi pOthOfn" Used 1401bww , 30"faO- on 2'00 Soa'mpler 5.UMMARY
troce 0 o.1010o Cohesionless Density Cohesve Consistency o

,,1e tOto20% I D9D_ .0 Loose 0.4 Soft 30 + Haod ck Coring -



GUILD DRILLING CO., INC.
100 WATER STREIT EAST PROVIDENCE. R I

TO - TexaI s Instruments iADDRESS Attlaborol Mass.
PROJECT NAME Low Level Radiation Inves tOCATION Attleboro. Mass.
REPORT SENT TO Abboe / Bldg. #5 PROJ.NO.
SAMPLES SENTTO... Taken at Site IOURJONO 95-41

SMEET---. .OF 1
DATE
HOLE NO. 161
LINE & STA. ---

OFFSET T

SURF. ELEv.
L II

Y
GROUND WATER OBSERVATIONS

At

At

a.9!et... .. Mcurs
Size 0
HC."mmner

Harrme-

CASING SAMPLER

S IS
____ 3__•'

300#
.. 30"

CORE BAR

BIT

091111 Tim

START 7/12/94 9.

COMPLETE 7/12/94 __ 13"
TOTAL MRS.
BORING FOREMAN R. ATle-n
INSPICTOR
SOILS ENGR.

|&

i -

SOIL IDENTIFICATION
Remarks include color, grodotion, Type of
soil etc Rock. color, type, condition, hard-
ness, Drilling hime, seams ond etc

SAMPLE

- Gravel

Dry, Brown fine to coarse
SAND & Gravel

Dry, Brown medium to coarse
SAND & Gravel

Bottom of Boring 26"

No Pen Rec

1 2 1 21'1

12 1 61

SUMMARY

Coring

- I ~b __________________ h
GROUND SJRFAICE To

Sampl T~. ype
0: Dry C:Coed At %'j'h-d

LP'~urc 9.,~

uSEL . CASING THEN
Proportions Use,: 14ObWI.& 30"foIIon2 00 SompIer

t'ace 01 0o.i100 Cohesionless Density I Cohesive Consistency Earth
Mile 1010to20% 0 10 Loose 0-4 Soft 30 + Hord Reck

if)-.Nn kM.A rno , A. .a Is )-.4 ... II .



GUILD ORILLING CO., INC.
100 WATER STREIT EAST PROVIDENCE, R I

To T.,•as Instruments IADDRESS Attleboro, eass.
PROJECT NAME Low Level Radiation Inves ttOCArlON Attleboro. Mass.
REPORT SENT TO above /I 8lde. 45 IPROJ NO
SAMPLES SENT TO Taken at SIrLC - I OURJOBNO. 95-41

SHEET. (W•I.L
DATE
HOLE NO 162
LINE & STA.

OFFSET

SURF. ELEV.
'aI

GROUND WATER OBSERVATIONS

At afte OfCF .. ou- s Type

Size; D
1c~mrer wt

Hlammer Faii

CASING SAMPLER

S/s

300#
30"

CORE BAR

BIT

Oafe.e Tt~m_.

START 7/12/94 p.m

COMPLETE 7.112/.9 _ .:
TOTAL HRS.

BORING FOREMAN R. AlI-[ J
INSPECTOR

At - ocIe .. -. -OufS

LC§CATION OF BOFiNG

x Costing 51n"p'e T,;e B•Ows pet 6" Mo,slure Strolo SOtL IDENTIFICATION SAMPLE
•I slows Deprs Of n Siie Dnsity. Remarks include Color,rh rdaion, Type of Pe

-.- ~ ~ ~ __ r -- 1 Cns Elev ness Drilling time, seams and etc N e efool 0- i612 1 2 ____ -1 C__ ___n___s_ __ ____s__ _

0"" AsDnatL - uravel
-I

_ 61- 11611' D BI"s no Tak

1 '6"-2 '6" D1

r- ,,. ,

n (3k") Dry, Brown medium to coarse
SAND & Gravel

Dry, Light Brown fine SAND,
trace silt & coarse gravel

(3")

Bottom of Boring 2'6"

2

2 12

†.... .. .
h I k I I I I i I I - I
GR3UND Su*NFACE TO

to-i ype

UP -Z10 L."sltubed I t"'On

USE" ____ _'CASING THEN
Propo'tons Used W i4Otb W 30"foi on 2'00 Soarper I SUMMARY

trace toi10 % Cohesioc'ess Density Cohesive Cons,,e-icy I Earth 80 .1.9
little 10o20'ý1 0:0 L oose 0-4 Sc" 30 + Hord I Rxcik Coring



LOCation: aLL1UZUuO nano*. kWLLLara btreet)

Our Job 'No; 95-41

Date: July 15, 1994

To: Texas Instruments
34 Forest Street
Attleboro, Mass. 02703

Your Project or Contract No.

Via: f CM

Attention of: Mr. Michael Elliot

Cupies I or
Sets

DESCRIPTION

Boring Reports: 163 through 175.

SAMPLES:

Remarks: More reports to follow.

By:

L. L. MORRIS

C;:

TRANSMITTAL SHEET



WLWUILII URILLINci CO., INC.100 WATER STREIT EAST PROVIDENCE, R I.

* TO Texas Instrument# jADORESS Attleboro, Mass.
PROJECT NAME Low Level Radiation Inve 'qLOCATION Attleboro. Mass.
REPORT SENT TO above Il1de. #5 I PROJ. NO.
SAMPLES SENT TO Taken at Site IOURJOBNO. 95-41

5HEET .. L.....O.A

DATE
HOLE NO. 163
LINE &STA.____

OFFSET
SURF: ELEV. _____

GROuND WATER OBSERVATIONS CASING SAMPLER CORE BAR S/
At _______ OI~f.- - Hur5START 7113/94

At offer Hours Type Vs COMPLETE 7/13/94

S3JeI ___ __ TOTAL HRS.BORING FOREMAN R.L I 1eni -At ofHe, . ounrs c,',mer Wt 300# BIT INSPECTOR

Hameoer l .30"i .SOILS EN•1,.

SOIL IDENTIFICATION
Remarks include color, gradation, Type of
soI elc Rock color, type, condition, hard -
ness, Drilling time, seoms and etc

SAMPLE

NoTPen R*

- G. ravel
12

12

I I

Brown medium to coarse
SAND & Gravel (Dry)

Bottom of Boring 2'6"

2

12

12

~h~I ________I - I - I -
(RC jND 5FJRFACE TO

DD- rv yC"Cored W ýhoShi.e 1
UP UndildIurtied PisionTtlz Ta. m.e A -A -.. 1. 1..-".

USED ..... CASING THEN
Proporltons Use1 1401b Wt. 30"foll on 20 D. Sampler SUMMARY-
trace 01o1001. Cohesionless Density Cohesive Consistency EorthBiý;7Z•I9.._l
little iOto20/o 0-10 LooseI 0"4 Soft 30 + Hord Rock Coring
.-.. .- V K.030 Med Dense 4.8 M/Shiff I Samples



100 WATER STREIT EAST PROVIDENCE. R I

TO JTtas InstryCuanta iADDRESS Attleboro1 Mass.
PROJECT •AME Low Level Radiation Inven tkCATION Attleboro. MaIO.
REPORT SENT TO above / I ldg. 5 1 PROJ NO.
SAMPLES SENT TO Taken at Site .OURJOBNO. 95-41

DATE

HOLE NO. 164
UNE & STA..

OFFSET

SURF. ELV.
II -- I

--.----- - I
DRUOWATER~ OBSERVATIONS

At

At

ofter .-.- Hout 6

after_ - HOurs

Type

S,ze I D

Hemmer Wt

Hommer FOil

CASING SAMPLER

SIS

30"

CORE BAR
START 7/13194 _ ._ A

COMPLETE 7/13/94
TOTAL MRS.
BORING FOREMAN R. AMien
INSPECTOR
SOILS ENGR.

BIT

LOCATION OF BORING

Casing Sample Typv Blows per 6 Moisture SOIL IDENTIFICATIONBlw Dios o o omlr e sity l Remorkb include color, gradation, Type of SML

Pitr From - To• ao nS From To or Change soil etc. Rock-color, typecondition. hard-
fo 0-6o r 6- 12 - nst Lv nes, Drilling time, seams andetc No Pen Rtcfoo I I .- . . . - ______ ___ ___ __ ___ __

6__-1'6" D Blo s not Take

1 616"-216"' D " " "

4--i

- I- - - -

- - - -i

- - - -

II I - -

- - - -

n (3h")

(3")

ADBnaLE - uravel

Dry

Dry
216' 6

Brown f ine to medium SAND
& medium to coarse Gravel

Brown medium SAND & medium
to coarse Gravel

-9-I -
Bottom of Boring 2'6"

12

? ~ - -.. _____1 ___I_____ II I. - - I -
w GROUND SURFACE TO

So•mpte Type

O:Ory CiCored W:'WOSNd
Up ý Undisturbed r'itlon
TP Tes.t Pit A :A•er V:Vone Tell

UT: Urndiett,r?.i1 Th,in.ll

USED "CASING THEN
Ptoportion$ Used t4OIb W. x 30"folI on 2"OD Sampler

trace 0Oot0°/o Coaesionless Density Cohesive Consistency

little 10020% 0-10 Loose 0-4 Soft 30+
10-30 Med Dense 4-8 M/Sliff

some 201o350/c 30-50 Oense 8-15 Stiff
-A 19 OAF,•n" /. 6^" ,L .' .,r% - - I.. .- . . - ...

SUMMARY-
Eorth cifing

Hord Rock Coring
Samples ... 2.

Fw--i F NO 164



GUILD DRILLING CO., INC.
100 WATER STREET EAST PROVIDENCE, R I

TO Texas Instrument. - ADORESS Attleboro Mials.
PROJECTNAME LoW Level RadiatLon InvestkocArToN Attleboro. Mass.
REPORT SENT TO above I Rld. *5 J PROJ.NO.
SAMPLES SENT TO Taken at SLte I OURJOBNO. 95-41

SHEET... .O, .II
DATE

HOLE NO. 165
ULN & STA._

OFFSET

SURF. ELEV.
Uml

--- V
GROUND WATER OB5ERVATIONS

Al

At

after..--- Hours

afte_- -Hours

Type

S$ze I l

Hcmmer Wt

Hammer Foil

CASING SAMPLER

S/s

300#
30"

CORE BAR.

BIT

R~t.
START 7/13/94 A
COMPLETE 7/13/91 "
TOTAL HRS.
ORING FOREMAN ---R. 11eIn

INSPECTOR
SOILS ENGR.

a

SOIL IDENTIFICATION
Remarks include color, gradation, Type of
soil etc Rock.color, type, condition, hard-
ness, Drilling time, seams and etc

SAMPLE

No Pen Rec
= S U

- (ravel

Brown medium to coarse SAND
& Gravel (Dry)

Brown medium SAND & medium
to coarse Gravel (Dry)

-'9
Bottom of Boring 2'6"

2

- I ~ I I - S

GROUND SURFACE TO
Somple TlyP

O:Dry C:Cored Wz'Afoshed

UP: Undisturbed FPion

uSED ."CASING THEN

Proportion$ Used 140ib Wt.. 0"toIIon2 0 0 Sampler SU MAR
stora e OioiO°/ Cohesionless Density Cohesive Consistency EarhEor ing ],_ _

ittle IOIo2O0/o 010 Loose 0-4 Soft 30 + Hard Rock Coring
.... - O1-30 Mod f0mni. I 4-A U/€,.10 mnilaa



100 WATER STIREE! EAST PROVIDENCE, R I
TO -Texas Instruments JADDRESS Attleboro. Mass-

PROJECT NAME Low Level Radiation Inveqt.OCATION Attleboro. Mass.
REPORT SENT TO above I Bldz. S IjPROJ. NO.
SAMPLES SENTTO Taken at Siqie IOURJOBNO, 95-41"

DATE
HOLE NO. 166

UNE & STA.
OFFSETT

SURF, ELEV.

GROUND WATER OBSERVATIONS CASING SAMPLER CORE BAR
START 7/13/9 _

At ___ of ler. - hOurS Ts eSAT .L~2eo Type I COMPLETE 7113/9,4
SizelO I D_3-3 TOTAL MRS.

At offer-- Hours Hcmmer W1 300# BIT INGSJ OR R *

Hammer Foil 30__SOILS ENGR.

LOCATION OF BORING

Casing Sample Type Blows per 6" Moisture SOIL IDENTIFICATION
.fae Density SRemarks include color, grodofion, Type of

Pew Fro To onSme Fem . st or Change soil etc, ROCk-COl 10, type,condition,hard-
119..8 l ess, Drilling time, seamsNo Pen R

0- ADDBLE - Gravel
-4

___"-_'6" D*i~ B1 s not Take

1161 '6"- '" Da. " , "

-

- - -.-

-

n (3k")

(31)

Dry

Moist

Brown fine to medium SAND
& medium to coarse Gravel

Greenish Brown silty medium
to fine SAND & medium to
coarse Gravel

Bottom of Boring 2'6" 1212

12

1L2

- p--~h ____ I & - & I 1 & I - I -
,ROuNC) SURFACE TO____

Sample Type
O:OrYfiC:Cofed W.,boshod
UP Undfsturbed Vision
TP- Tr,.p Pit A -Auger V:-Vorie Teti

USED CASING THEN
PRoportons Used 14Ob Wt a30"foll on 2"0 D Sampler SUMMARY
Irace 01010% Cohesionless Density Cohesive Consistency Earth Boring7Z!_6"I
little 1O1o20%/o 0.10 Loose 0-4 Soft 30 + Hard Rock Coring -

some 201035 0/c 10-30 Mad. Dense 4'8 M/Stiff Samples l2° 30-50 Dense 8-15 Siff I.I p .. .. ^ IZ



GUILD DRILLING CO., INC.
100 WATER STREET EAST PROVIDENCE, R I

* T Texas InstruMnts .jADDRESS Attleboroo Haas.

PROJECT NAME LOW Level Radiatiwony4•OqLCATION Attleboro. Mass.
REPORT SENT TO above L -B.L. I PROJ NO... ,,eeu n Takeni at 4, •rI.o ,^ 95-41

SH4EET...j.....c 1F
DATE .

LINE & STA.______

OFFSET

*^rw I6& S- - 11W - I Ot.7

GROUND WATER OBSERVATIONS CASING SAMPLER CEPE BAR
START 1/2.

A1.. . Driafer.1..1Houvs Type S COMPLETE -7/13/9 m
SizeI D 3V 3 TOTAL MRS.

BORING FOREMAN L.. A]ii En.
A - offer-.- -- Hours Hcmrmer WI 300# BIT FOA

Hommer FOil 30" SOILS ENGR.

LOCATION OF BORING

Casing Sample Type Blows per 6" Moisture Stroto SOIL IDENTIFICATION
S Fro To Fol Chang Remork include COlOrgroadotion, Type of

per ~ Srom•- Too o S Ofs C sou etc Rock.Colortypecondition, hOrd-toomple -q 12-. 8 fl6-12 Ele.vi nessDrillingtime, seams and etc Na Pen Rtefoot _ _ _ __ _ __ _ _ _ _ _ _ _ _ _ _

Oo aIphaLL - Gravel
-9

- "-1'6" , D Elc a not Take

- 1 6"'~2 6" D "I "i I

- ,,=- -

- - - -

-•-. - -

m

- - - -

n (3k") Dry, Brown silty fine to
medium SAND, little coarse
gravel
Brown medium to coarse SAND
& Gravel, trace silt

(3")

-4-I

Bottom of Boring 2'6"

2

12

- . -~ I ____________________ I ~ - - I 1 'h & I I I - I -Ill
GRO)UND SJRFAkCE TO ___

ý_PIeJvlt ji
OD-ry C:Cored Ai:'Aosh~j I
UP- Undisturbed PisionI

USEO --.--.-.- "CASING THEN

P°oportions Used 14'40bWfW130"foiton200 Sampler I SUMMARY-

troac 01o100/0 Cohesionless Density Cohesive Consistency Eoath Boring •
Wlile IOo020/o 0 I Looe 0"4 Soft 30+ Hord Rock Coring



TO
PRO
REP

SAM

W LLIj&L LimilL.LIUIW L;Lj.g UNL.0
F1100 WATER STRUET EAST PROVIDENCE, R I

Texas Instrument# ADDRESS Attleboro, Mass.
JECT NAME Low Level Radiation Inves t~ocArION Attleboro. MaSS.
ORT SENT TO above Z Bldg. 15 IPROJ.NO.
PLIES SENTTO Taken at Site IOURJOBNO. 95-41

DATE

HOLE NO. 168
ULNE STA.

OFFSET

SURF. ELEV.
Iml

At

A -

GROUND WATER OBSERVATIONS

offer .fe Hoari,

offer.... HourS

Type

Size I 0
Hcmmer Wt
Hammer Foil

CASING SAMPLER

300
______ 3000

CORE BAR

BIT

Dote T11Ill

START 7L13/94 p0.m
COMPLETE 7/13/94 i-
TOTAL MRS.

BORING FOREMAN R. K!Ien
INSPECTOR
SOILS ENGIR.

SOIL IDENTIFICATION
Remarks include coIor, grod0otion, Type of
SOi etc. RoCk. color, type, condition, hard-
ness, Drilling time, seoms and etc

SAMPLE

No Pen Rec
. . • _ " .

I = I
- Gravel- 117ravel

Brown fine to medium SAND
& medium to coarse Gravel,
trace silt
" color change to Grayish

Brown

Bottom of Boring 2'6"

F

12

12

- * - * I - U - * -
GROUND SURFACE TO

0!O~C Cored *1 Aashed
UP` Undisturbed rision
TP-tza~i 0. A -A -.. t-i-.

uSED "CASING THEN

Proportions Used 1401bWl K 30"falon 20D Sompler SUMMARY-
Iroce OfoOO/o0 Cohesionless Density Cohesive Consistency Eorth El-orT'62frO'e 0Oio2O/C 010 Loose I 0-4 Soft 30+ Hord Rock Coringlitte . , ,o020 I1030 Med Dense 4-8 M/Stiff Somples --u--h-'



GUILD DRILLING CO., INC.
100 WATER STREET EAST PROVIDENCE. R I. ~TO .Texa_ I]stf'ufentl4,l IADORESS Attleboro, Mass.

PROJECT NAME Low Level .§diation InvestqtOCATION Attleboro. Mass.
REPORT SENT TO_.. above Rldg. #5 I PROJ.NO.
SAMPLES SENT TO.- Taken at Site I OURJOBNO. 95-41

SHEET--- 1 . ..
DATE
HOLE NO. -16
LINE & STA.
OFFSET

SURF. ELEV.

CROutjD WAT'ER OBSERvATIONS

- - aftier Ho11urs

- --.. aft~er--.. -Ho1urs

Type

Size I D

Hcmmer Wt

Harrmer Fall

CASING SAMPLER

S/s

300#

CORE BAR

BIT

Oo.k. Time

START 7/13/94
COMPLETE 7/13/94
TOTAL HRS.
BORING FOREMAN R. -M1Tien
INSPECTOR
SOILS ENGR.

At.

SOIL IDENTIFICATION
Remarks include color, gradation, Type of
soil etc. Rock- color, type, condition, hard -
ness, Oriling time, seams and etc

SAMPLE

No Pe• Rec
_ g, ..

- Gravel
Dry, Brown Gray fine to
medium SAND & medium to
coarse Gravel, trace silt
Moist, Gray to Green medium
to fine SAND, little medium
to coarse gravel, trace sil

Bottom of Boring 2'6"

2

1A

12

I iI
k~- h - h - I ~ - I - - I -

GF"0UNO SJUtFACEI TO
Son'pIt Type

0: Or y C2C~ored Wtisk
UP Lindisturbed Pisiorn

USEDO ".. CASING THEN

Pioportons Use", j 1401b Wt. 30Foal on 2 00 Sampler SUMMARy
trace 0 to1O/o1 Cohesionlest Density Cohesive Consistency Jorth Bci'..

i111e 101o20%/o 0 10 Loose 0-4 Soft 30 # Hard Rock Coring



TOSPRO
REP
SAN

FW 5 E O SUN W-5 I &= II I1 1
100 WATER STREET EAST PROVIDENCE, R I

Texan lns;rumente I ADDRESS Attleboro, Mass.

JECT NAME Low 1evel Radiation InVes A OCATlON Attleboro. Mass.
,ORT SENT TO above / Bldg. I __PROJ.NO.

IPLES SENTTO Taken at Sire OURJOONO. 95-41

DATE
HOLE NO. 70
UNE & STA.,

OFFSET

SURF. ELEV.
I

At

At

GROUND WATER OBSERVATIONS

of iii.--t -- Ars

ofte -~~ - _ Hours

Type

Size 1 0

Hcmmer W1

Hemmer Fail

CASING SAMPLUR

__S/

CORE BAR

BIT

START 71313L24±
COMPLETE 7/13/94
TOTAL HRS.
WORING FOREMAN R.IE .e
INSPECTOR
SOILS ENGR.

SOIL IDENTIFICATION
Remarks include color, grodotion, Type of
soil etc Rock -color, type, condi lion, hard-
ness, Drilling lime, seams and etc

SAMPLE

No Pen Rec
I I • I I i

-MGravel

Dry, Brown fine to medium
SAND & medium to coarse
Gravel, trace silt
Dry, Brown Gray fine to
medium SAND & medium to
coarse Qravel. trace silt

Bottom of Boring 2'611

1

2 12

I
- . n . - I - I -

GR~OUND SuRfACE To

~221"Y"
0--Ory C-Cored .Ahd
UP: UndhslUlbed ;,,.Ion
TP- TesillPit A:A.j(Jc V:Vone Test

USL ..ED _ ... "CASING THEN

Ploporfons Used 14OIbWI 30"follon 200 Sampler 5UMMARY
tIroce 01010% Cohesionless Density Cohe~sve Consistency Eorth •ct Z.6_
lttle i10to20°/o 0-gO Loose I 0-4 Soft 30+ Hard Rock Coring

10-30 Med.Dense 4-8 M/Silff Samples .
some 2Oo135,/- .̂  't - .. -..



LM GUILD ORILLING CO., INC.
100 WATIR STREET EAST PROVIDENCE, R I

. TO Texag Ingtruments ,IADORESS Attleboro, MAss.

PROJECT NAME Low LeYel Radiation inves tkOCATl0N Attleboro. Maos.
REPORT SENT TO above Blde. #5. PROJ NO

SAMPLES SENT TO - Taken A CI.e OUR JOB NO. 95-41

SHEET 1 Of_

DATE
HOLE NO. 171
LINE & STA.

OFFSET

SURF ELEV.

GROUND WATER OBSERVATIONS CASING SAMPLER CORE BAR 0T,.

2' START 7/13/94
Type ..--- _ COMPLETE 7/13/94 -.,

SizeD 10_ 3V-"3 TOTAL MRS.
At oflert.... Hours HcmmerBORING FOREMAN R. N

_______e -- 00 BIT INSFECTOR
Hammer Fail 30oi SOILS ENGR.,

LOCATION OF BORING

Casing Sample type B liow$ per 6" Moisture Strata SOIL IDENTIFICATION SAMPLE
Blow$ Depths of I on Saipif Density Remarks include color, gradation, Type of

per o From -V o o ForSm To orfy Change soil tc Rock-coIortype, condition ,hord-
fool 0-6 6-I•-L :-*1@(Cqqj.' . 11.. v_ .. ness, Drilling time, seOres and etc No Pen R

0- AMPnaUL - Gravel
-I

6"- 1_61 1 D El s not Taki

1 160'-2'61 D i

- . ...- -

- - -i-.

- - -

- -4.-

-1--- -- -

n (34") Dry, Brown to Gray silty
fine to medium SAND &
medium to coarse Gravel.
Wets Brown to Gray silty
fine to medium SAND &
_coarse G:ravel

IL

(3")

Bottom of Boring 216"

12

12

I ,

iI~
- - ~ b __ ___ I - i - I h I IIGROUND SURFACE. TO

Sonpte__Type
D0'0y C:Corrd Wý*Ntlri!j
UP -Ufldisjurtj~e 0i!,on I1

USEO ..... 'CASING THEN

Propoot-ons Usied '40 lb WI. 30" foil on 2'00. Sampler 5U MARY o
Iroce 0toiOO/o Cohesionlesi Density Cohesive Consistency EahWari,rng2!6k
little 101020%/o .0 Loose 0-4 Soft 30 + Hord Rock Coring -



GUILD DRILLING CO., INC.
100 WATER STREIT EAST PROVIDENCE, R I

* Texas InstruMents I ADDRESS Attleboro, Mass.
PROJECT NAME Low Level Radlation Inves2tocArION Attleboro. Mass.
REPORT SENT TO___ _b.hVL I.BId ..L5. I PROJ. NO.

SAMPLES SENTTO- Taken at Site I OURJBNO. 95-41

SHEET - _OF
DATE
HOLE NO, 172
LINE B STA.
OFFSET

SURF ELEV.
I 

el

-I

At

At . . .

GROI..ND WATER OBSERVATIONS

oafer .......- Hours

. cfter ..... Houris

Type

Sac' 0
Hcr'imer Art
Hammer Foil

CASING SAMPLER

30"

CORE BAR.

BIT

Dot. -_ - Tim

START 7/13/94 a.
COMPLETE 7/13/94 p
TOTAL HRS.

BORINOG F0RMAN R. All-en
INSPECTOR
SOILS ENOR.

SOIL IDENTIFICATION
Remarks r'cludo Color, gradation, Type of
soil elc R•OCk color, type, condilhon, hard-
ness,Drilling lime, seoms and etc

SAMPLE

NO ~e Re

-I18..t - "gra. .l

Light Brown medium to
coarse SAND & Gravel

Gray. silty fine SAND &
medium to coarse Gravel

-i

Bottom of Boring 2'6"

1

2

I -I.I-I I - S I

uýLJO I~i.ifiAC TO
SmrrPle Type

0:Dy Cc'ed W Al.a
UP; UnadStur~it,1 ft'ion

051.0 _... 'CASING rH11N
Peoporhons Used 1401ibWl a 30follon 200 Sampler $5MMARYs
IrO'.e 0 t a0,0% Cohesionless Density Cohesive Consistency Eo, BFw,_._1 ..
litle 1 1020%/ 0 010 Loose 0 04 Soft 30 + Hord Rock Cor,n9I dl. AA/ im-4• r•. . I A . a . .". .. ... - - _' ....



~L. U 111=11.0 1L-o I rI IL-Z-- 1II 62I• •L .J 1 |1L -..•100 WATER STREET EAST PROVIDENCE, R I

TO Texas Instruments _ _ ADDRESS Attleboror Jas.S PROJECT NAME Low Level Radiation InvesqtLOCATION Attleboro. Mass.
REPORT SENT TO above / Bldg. *5 PROJ NO.
SAMPLES SENTTO Taken at Site I OURJOBNO 95-41

ancr. I ------ % -

DATE
HOLE[ NO. 173

LINE STA._ __

OFFSET

SURF ELEV.
I

GROUND WATER OBSERVATIONS

At -- ofer-.... Hours

At of Ier ... Hours

I

Type

Size I D
Hcmmer W!

HOmmer Foil

CASING SAMPLIER

3SIS

300#

CORE BAR

BIT

START 7/13/94
COMPLETE 7/13/94
TOTAL MRS.
ORING FOREMAN A. AllenI

INSPECTOR
SOILS ENOR.

SOIL IDENTIFICATION
Remorks include color, grodation, Type of
soil etc Rock.olor, type, condition, hord-
nest, Df ihing time, seams and etc

SAMPLE

No 7PeiRec.
flI~

-• sira VlBL
- lit-Avel

Dry# Brown medium SAND with
coarse Gravel

Wet, Gray & Brown silty
medium SAND with coarse
Gravel

Bottom of Boring 2'6"

_2

1

1 1894 5
- I I h - I - a

UiP UndSt~urt'i.d Piston
IfP01ut P0i A-Aj.ai,' VJ:VonTa~i

USED
Proportions Usea

trace 010f0%/
lite 100 0

...... "CASING THEN

1401b Wt x 30"foi on 2'0 0 Sampler 5UMMARY-
Cohesionless Density Cohesive Consistency Earth Borsq7 -Z.

O 10 Laose 0-4 Sof1 30 + Hard Roc_ Coring
tO-30 Med Dense 4-8 M/Shff I Samples 2--



GUILD DRILLING C0., INC.
=00 WATER STREET EAST PROVIDENCE. R I

To Texas InstrUments a ADDRESS Attleboro, MaSS.
pRO.CCT NAME Loy LgVe1 Radiation AInve t4_ýArION Attleboro. Mass,
REPORT SENT TO above ldg" 05 jPROJ.NO.
SAMPLES SENTTO Take. at Sit JOURJOBNO 95-41

SHEET Op.. .o,..
DATE

HOLE NO. 174
LINE & STA....
OFFSET

SURF. ELEV.
I ~

.9
GROUJND WATER OBSERVATIONS

21

At

ofler ____ HOurs Type

Size I 0

Hcmmer WI

Hammer Fail

CASING SAMPLER

300#
_ _L0 I

CORE 8AR

BIT

START .13/9•

COMPLETE 7213/9 --------- R.I
TOTAL MRS.

BORING FOIEMAN R. ATIei
INSPECTOR
SOILS ENGR.

x I

SOIL IDENTIFICATION
Remarks include color, gradation, Type of
0oil CIc RoCk-Colort lype, condition, hard-
ness, Drilling lime, seams and etc

SAMPLE

No[Pe~nRec

- Giravel
- Grave

Dry, Brown fine to medium
SAND & coarse Gravel,
trace silt
Wet, Gray silty medium
SAND & coarse Gravel

-"9 -

Bottom of Boring 2'6"

2

1

12

- . - I I - I IGROUND) SijRtACE TO
Sompit Type

D~lyCaCred W-A111-
UP, Undqtu,brd Pison

USE0.ffi.--"CASING THEN
Pioportons Used I 401b Wl 30"foil on 2' 00 Sampler 5IMMARY
trace 010100% I Coihesionless Density Cohesive Consistency Eo, h 8• v 1..

fillip It?) / O'0 Loose 0 0-4 Soft 30 + Hard Rock Corin .



GUILD DRILLING CO., INC.
100 WATER STREET EAST PROVIDENCE, R I

TO Texas Inotruwento IADORESS Attleboro, Mang.

PROJECT NAME Low Level Radiation Inve tLOCATION Attleboro. Mass.
REPORT SENT TO abveB I I PROJ. NO..

SAMPLES SENTTO Taken at Site. IOURJOBNO. 95-41

SHEET OF
DATE
HOLE NO.. 1.75L ,
LINE & STA._
OFFSET

SURF. ELEV.

GROUND WATER OBSERVATIONS

At. .2 5 otfer . Hours

At . .. . ciler... .... HOurs

Type

S,ze I D

Hcrnemer *t

Hammer Foil

CASING SAMPLER

_ 3O0
300#

CORE BAR.

BIT

Oats Time

START 7/13/94 4-1

COMPLETE 7/13/94. -

TOTAL MRS.
BORING FOREMAN R. A-lien
INSPECTOR
SOILS ENGR.

SOIL IDENTIFICATION
Remarks include color grOdation, Type of

soil etc. Rock. Color, type, condition, hOrd.
ness, Drilling time, seamrs and etc

SAMPLE

N e Re

- Gravel
Dry, Brownish Gray fine to
medium SAND & coarse Gravel
trace silt

Wet, Brown medium SAND &
coarse Gravel, trace silt

Bottom of Boring 216"

1

2

12

12

~~~1

7- * _______________ I I I ~ I 1. h .. ~ - A. -

kjpC~uNo ýii'ACE, TO
S,3mple Type

6T -6ry- *C- - Co~rej A &%;.k
UP' U-1ist.J~be1 1 Pis~tonI.

.SE _."CASING THEN

Proportions Uhed C 540lbWt& 30 tall on200 Sampler I SUMMARY

troce Olo0O/o Cohesionteis Oensiiy Cohesive Consistency Earth Bcrnq -g.-L'

little 10t0209"n 0 0_ .. Loo5e 0-4 Soft 30 + Hard Rock Coring _ -



TRANSMITIAI. SHINT

GUILD DRILLING C6., INC.
100 WATER STREET, EAST PROVIDENCE. RAI 02914

(401) 434-0750

Subject: Boring Data - Low Level Radiation Investigation/Bldg. #5

Location: Attleboro, Mass. (Willard Street)

Our Job 'No; 95-41 Your Proiect or Contract No.

Doat: July 18, 1994 Via. fcm

To: Texas Instruments
34 Forest Street
Attleboro, Mass. 02703

Attention of Mr. Michael Elliot

Copies I Or
Sell DISCRIPTION

Boring Reports: 17b thircugh 188.

SAMPLES:

Remarks: More reports to follow.

By:

L. L. MORRIS

1". :



AGUILD DRILLING CO., INC.
100 WATER STREET EAST PROVIDENCE. R I

TO Texas 1nstruments ____ _ jADORESS Attleboro, Mass-
PROJECT NAME Low Level Radiation Inveq t11oCArioN Attleboro. Mass.
REPORT SENT TO • .B___•, . I abvoj. NO.

SAMPLES SENT TO Taken aL Site OURJOBNO. 95-41

SHEET- .. OF 1
DATE
HOLE NO. 176
LINE A STA.

OFFSET

SURF. ELEV.

Y ~ ~ ~ CAIG S IPE
GROLIN

At

At

D WATER OBSERVATIONS

offer.... MOurS

er...... .... Hours

S-ze. 0
Hc--et
Horrp~er

S/S
3OO1,3f

CORE BAR

BIT

9ate Time

START 7/14L94 0.__

COMPLETE 
7/14/94

TOTAL HRS.
BORING FOREMAN R. ATrien
INSPECTOR
SOILS ENGR.

SOIL IDENTIFICATION
Remarks include color, rodation, Type of
soil elc Rock . color, type, condi ion , hard .
ness, Drilling fime, seams and etc

Dry, Medium to coarse SAND
& Gravel

Gray fine to medium SAND
& medium to coarse Gravel

Bottom of Boring 216"

'I

IN
4.

I
I - -~ I

Sompie! 1 Y.pe

6'r ry C "Cored -A: %'

w¶iEf) ......... _ _ CASING T14EN ..................

P, oporfior' Used ,40,bWt. 30tol, on2 OD Sonmpier j SUMMARY.,
Ioce 010,0% 0 C.esionless Density Cohesive Consistency Earth •- " I_

,,f, ,oo2C% 0 '0 Loose 0-4 Soft 30 + t0ord Rock Coring



GUILD DRILLING CO., INC.
1. O WATEP STRIEE EAST PROVIDENCE, R I

STO Texas Instnuments .JADDRESS Attleboro, Mass.

PROJECT NAME Low Level Radiation tInve tOCATION Attleboro. Mass.
REPORT SENT TO above . Bldg. #.i PROJ NO
SAMPLES SENT TO Taken at Site - OUR JOBNO. 95-41

SHEET. . of...1 L
DATE
HOLE NO. - 177
LINE & STA.

OFFSET

SURF. ELEV.

At

At

GROUjND WATER OBSERVATIONS

offer _ - Hours

C1 ter-......_ Hours
Sze ;0
H'crnmer Wl
H-ommwer Faii

CASING SAMPLER

S's

300#
30"

CORE BAR

BIT

Dol_.e T im.e

START 7114/94L
COMPLETE -7/14/94L2!±
TOTAL HRS.
BORING FOREMAN R. AITe-n
INSPECTOR
SOILS ENGR.

I I

SOIL IDENTIFICATION
Remarks include color, grodot On, Type of
soil etc Rock. color, type, condition, hard.
ness, Drilling lime, seoms ond elc

SAMPLE

NoTPe, FRec

1:

I:

Brown medium SAND & coarse
Gravel (Dry)

Gray fine to medium SAND
& coarse Gravel (Dry)

-I
Bottom of Boring 2'6"

1

2

12

I a 1~ i -
GROUNO .''C TO

SOafnc-le Type

UP UrndeSI,;'t)ej Iý,,ion

USEO .......- CASING THFN

Pioportions Used 14OlbWt -30"fotlon 2O0 Sampler J SUMMARY

troce 0to0O0 % Cohesionless Density Cohesive Consistenry EOrfh"ý'N_ __

iite 101o20% 0 '0 Loose 0-4 Soft 30 + Hard Rock Corin j
-. I> I -V Mod flPn*.& 4-A M/c~e~ff I C~nmnlaie



lpWU -•u w aiWll 03wi U WetO0 WATER STREET EAST PROVIDENCE. R I

TO Texas Instrumento ADDRESS Artleboro, Mass,

SPROJECT NAME Low Level Radiation Inves4 t.OCATON Attleboro. Mass.
REPORT SENT TO above - / B1 -- B.1 , IPROJ.NO.
SAMPLES SENT TO Taken at Sire IOUR JOONO 95-41

DATE
HOLE NO. 7
LINE & STA........

OFFSET
SURF. ELEV.

III

CAIG SAPE
GROUND WATER OBSERVATIONS

At

A!

oflef.___ Hours

of!er _ -Hour%

Typ~e

S:.. 0
riC;'*neir Wo
Horrmer Foii

CASING SAMPL.ER

S/S

300#

CORE BAR

BIT

00" Time
START 7/14/94 m
COMPLETE 7/14/94
TOTAL MRS.
BORING FOREMAN R. ATle-n
INSPECTOR
SOILS ENGR.

SOIL IDENTIFICATION
Remorks ,nclude color, grOdation, Type of
soil ec. Rock. Color, type, condition, hord-
ness, Drilling time, seams and etc

SAMPLE

7NO Pen[ Rec-

- GraveJ.

Dry, Brown & Gray medium
to coarse SAND & coarse
Gravel
Dry, Brown & Gray fine to
medium SAND & coarse GraveJ

Bottom of Boring 2'6"

_1

2

-12

S12

h ~ I____________ I-hi
GROUND SORPAC.E TO

5SfrYple lpe

UP; * rUCj,$trbed F*,ion
TP'Te., Pi' A-.AqI(;r '.'V~rneTet

USEO _ .. . CASING THEN
Pfopo'thons Used 1401b WI xO t"foll on 2'0 0 Sampler 5 114MARY

troce o to10% Cohesionless Density Cohesive Consistency Eorih B,,2-1..N L

hiale 10to2O% 0.10 Loose I 0-4 Soft 30 + Hord Rock Coring
some 2010O5/, 10 30 Med Dense 4-8 M/Shilt Samples _2.

1o1e -"d/ r.P(V• r0 I A.-it% CIA -. ,



I,.1!,.OWlll I. L pI. l ML 11MlMl~ l. Lo1~..I. II1N L.O.100 wATER STREET EAST PROVIDENCE. R I

TO Texas Ins.trum•enl .-IADORESS Attleboro, Mass-
PROJECT NAME LOW Level Radiation InvestItOCATION Attleboro, Mass.
REPORT SENT TO - above -- I--& #5 I PROJ. NO
SAMPLES SENTTO - Taken at Site I OURJOBNO 95-41

DATE
HOLE NO. 179
LINE & STA.
OFFSET

SURF. ELEV. ... .

GROUND WATER OBSERVATIONS CASING SAMPLER CORE BAR STAR Tim9START 7/15/94 _____p

At oflee -- Hours Type S/S COMPLETE 7/15/94 1
S-ze; D 3V . 11 TOTAL HRS.

Ai- Hojt Hc-,er WI 300# IT BORING FOREMAN R. __en

A!.....•'rer rI 300• _BIT INLSPECTORHomm,'e, Foil 301--_-I SOILS ENGR.

SOIL IDENTIFICATION
Remarks include color, grodoaion, Type of
soil etc Rock. color, type, condition, hard-
ness, Drilling time, seams and etc

SAMPLE

"No PenRe
- - -1=1=1=
- Gravei

Dry, Brown fine to medium
SAND & coarse Gravel

Moist, Brown medium SAND &
medium to coarse Gravel,
trace silt

1212Bottom of Boring 2'6"

1

2

12

GPOUND SKIWi.CE TO ___

!Son"~'ie Type
O. 61 y C :cored Ai
UP: Unadstuftie. Fýitinf

- - I I - I -

PfprOfr.cin Used

trace 0 l~o0
htiCli 10 Io2 0

%

S.Oale 2Oto350 /,

.. CASING T•4EN . . ... . .

14Oib Wt .30" foil on 2 00D Sampier 51JOAM'ARY of
Cohesonless Density j Cohesive Consistency Eart'

O10 Loose 0-4 Soft 30 + Hard Rcc% Coring
10 30 Med ee 45 M/StifI S ..es ..



IWUIILLI Ui ILL. Nll L;Lj.o IIiL.;.
100 WATER STREET EAST PROVIDENCE. R I

TO Texas Insltruments -ADDRESS Attleboro, Mann.

PROJECT NAME Low Level Radiao9_jo _Any•j tOCATiON Attleboro. mass.

REPORT SENT TO __AQVe _..I.. - B #I PROJ NO.
SAMPLES SENT TO Taken at Sir -.. I OUR JOBNO. 95-41

- -' tjG D 'WATER OBSERVATIONS I rA INI. SAMPI C R RAR

DATE
HOLE NO. 180
LINE S STA.

OFFSE T

SURF ELEV.
.1

uo -o Tim.,e
0.I

At ___

At -

offer _ __ ours

otter__. -- Hours

Type

S-ze D

Hc~mr~r Wt

Hom-mer Foti

_____ 3O0S
A11-31 BIT

START

COMPLETE
TOTAL MRS.
BORING FOREMAN g, ATTI-en
I•SPECTOR
SOILS ENGR.,

SOIL IDENTIFICATION
Remarks include c.nlor, gradation, Type of

soil elc. Rock -Color, type, condition, hard-
ness, Drilling time, seams and etc

SAMPLE

"N Rel
I=I=1~

- urave-

Dry, Brown medium SAND &
coarse Gravel

Moist, Gray medium SAND
with medium to coarse Grave

Bottom of Boring 216"

2

-1

I
I ___________ ___________________________________________________ _____ h - h

UkrOUND Sokiji E. To

T..v Coved AI,
UP L sfl rtqijtjtC v,',SjOn

.iISEO . .. "CASING THLN ....

PiOpc'tionS LUseId 14OIbWt a 30"f01 on 2 00 Sampler I L'UIMARY
I'oae 01ot 0 % Cohes~onless Density Cohesive Consistency Eorlh8 -'._ZY_
litte 10 0o 20`16 0 '0 LOOSee 0-4 Soft 30 + Hard R.'.i Coring

s.,. , A 1 10 -30 Med Dense 4-8 M/Stiff Samples 2



GUILD ORILLING CO. INC.
100 WATER STREET EAST PROVIDENCE. R I

STO Texas Instruments IADORESS Attleboro, Mass.

PROJECT NAME LoW Level Radiation InvetLOCATION Attleboro. Mass,
REPORT SENT TO above I Rlde. #5 I PROJ.NO.
SAMPLES SENT TO Taken at Site I OURJOBNO. 95-41

bM!ttt _ OF .. L
DATE
HOLE NO. 181

LINE & STA.

OFFSET

SURF. ELEV._I
F- -

T
GRtOUND WATER OBSERtVATIONS

At

At

after.-- Hours

cfe-- Hou~rs

Type

Size i D
HC'rmer WI

Hammer FaIl

CASING SAMPLER

s/s

3OO#
30"

CORE BAR

BIT

kat Timng

START 7/15/94 0F
COMPLETE 7/15/94 _____

TOTAL MRS.
BORING FOREMAN R. Allen-
INSPECTOR
SOILS ENGR.

SOIL IDENTIFICATION
Remarks include color, grodoIson, Type of
soil eic Rock. color, type, Condition, hard-
ness, Drilling time, seams and etc

SAMPLE

0 TPen FRe
= = I

Dry, Light Brown fine to
medium SAND & coarse Gravel

Moist to Wet, Light Brown
fine to medium SAND &
coarse Gravel

Bottom of Boring 206"

12

- . - I .~ I ____________________________________ * - I

CROLUND KIIIC"ACE TO

SoirvieT~

U0: Una-strue'le P',1.I0 i
toT..n...A

LISED -- .-

Proporl'on, U~sed
trace O)'010%
I'itli 10 to 200/o

- - -a In.-zl

. ASNG TIHFN
140b W1 a 30•Oll on 2 0D Sampler 5I -S 1iMARY

Cohesionless Density I Cohesive Consistency Earth fcorf T.•g_.
0iO Loose 0,4 Soft 30 + Hord Ro,.k Noting

10-30 Med Dense C4-8 M/Stff Sompfes 2



OUIL.D DRILLINUI 1W., INC.
100 WATER STREET EAST PROVIDENCE. R I

TO Texas Instruments IADORESS Attleborol Mass.

* PROJECT NAME Low Level Radtation Investo.ATlON Attleboro. Mass.
REPORT SENT TO above I ld. #S. I PROJ. NO.

SAMPLES SENTTO Taken at Site IOURJOBNO. 95-41

bIit.LI A OF ~
DATE -------------

HOLE NO. 182
UNE IS STA.

OFFSET

SURF. ELEV.
I -

G1C)UND WIATER OBSERVATIONS

At ___

Gil te. Hours

Type

Size; D
mjc-Imer All
farr.mer Foil

CASING SAMPLER

s/s

30O#
30,°

CORE BAR

BIT

T010 TIm_
START 7/15/94 g.e

COMPLETE 7/15/94 -

TOTAL HRS.
BORING FOREMAN R. AM -n
INSPECTOR
SOILS ENGR.

SOIL IDENTIFICATION
Remarks include color, gradation, Type of
soil etc. Rock-.color, type, condition, hard.
ness, Drilling lime, seoms and etc

SAMPLE

No Pen Re
I=l=l~--- - wip

Dry, Brown fine to medium
SAND & medium to coarse
Gravel
Moist, Brown fine to medium
SAND & medium to coarse
Gravel. trace silt

12'

12

Bottom of Boring 2'6"

2

1

1

I
- I h S I

GROUNO S. 'R0ACE TO
ýOfrwe- Type

Lio ndtib~ Pivion

USED .. . CASING THLN
P'IOpOItons Used 1401b Wt 30" foll on 20 0 Sampler I SUMMARY

trace Oto 01% Cohesionless Densily Cohesive Consistency Eoarth-"r• 7__.._

:$ile 1Oo20O9` 0 10 Loose 0-4 Soft 30 + Hord Rock Coring _
..... 3,^ 0/ 1 0-30 Med. Dense 1 4-8 M/Shilf I Samples 2



%W %of n 111111110 lima U"1 I in a II in 11 %we a 1 1 1 V4 %NO

100 WATER STREIT EAST PROVIDENCE. R I

TO Texas Instruments _ IADORESS Attleboroo Mass.
* PROJECT NAME Low Level Radiation I ylJ LhOCATION __Ajtleboro. Mass.

REPORT SENT TO above L R14l .# PROJ NO
eAu6, CC CrUT TATaken at Ifir I ^. , 95-41

DATE

HOLE NO. 183
LINE & STA.

OFFSET
SURF. ELEV.___

GROUND WATER OBSERVATIONS CASING SAMPLER CORE BAR T.mSTART 7/15/94 r
Al o____ fter .... I u ype S/S COMPLETE 7/1.5. / ,,,.•4

Sze - D _ TOTAL MRS.
At c I ~Hours I BORING FOREMAN R. AT-1en

eo cme, _1 300# BIT INSPECTOR

oHan-mer Fal- SOILS ENGR.

SOIL IDENTIFICATION
Remarks include colorgrOdatiOn, Type of
soilelc Rock-color,type, condition, hOrd-
ness, Drilling time, scams and etc

Dry, Light Brown medium
SAND with medium to coarse
Gravel
Moisto Light Brown fine to
medium SAND & medium to
coarse Gravel
Bottom of Boring 216"

-1a

t.-.... I I - A. I ... A ~ - I

Si)lmpie Type
: Dry C ý:C'OrrdA

Urrd,'(tS%gurbedlJiir
T P- Tent Pit A. 4,le %i -v'if¶ IeS

l'ace o o10i00/L
:010C i10 r2YY

r CA IN G T141. N
1401b WI a 30"!ou on 2' 10 Sampler $UMMMA1RYI

Cohesionless Density Cohestve Consistency , 0 rth "B-c.rig 1•1._
0 10 LooSe 0-4 Soft 304 HOd Hock Coring . .

10-30 Med 0ense 4"8 M/SInft Soa-,ples ...



100 WATER STREET EAST PROVIDENCE, R I

* TO -exas Instruments i ADDRESS Attleboro, Mass.

PROJECT NAME Low Level Radiation InvesqtocATI0N Attleboro. Mass.
REPORT SENT TO... above I Bldiz. #5 jPROJ.NO
SAMPLES SENT TO Taken at Site I OURJO0NO. 95-41

DATE

HOLE NO. 184

LINE B STA.
OFFSET

SURF. ELEV.

GROUND WATER OB SERVATIONS

At - after - Hours

aftr . - Ho r

Type

S-2e iD
Hcrnmer W1

Hornmer Fall

CASING SAMPLER

s/s
_ .30

______ 300O#

CORE BAR

BIT

Dot# Time

START 7/15/94 0,A

COMPLETE 7/15/94 ___J_

TOTAL HRS.
BORING FOREMAN R. ATe-n
INSPECTOR
SOILS ENGR.

Al

SOIL IDENTIFICATION
Remarks include color, gradotion, Type of
soil elc Rock-color, type, condhlion, hard-
ness, Drilling time, seains and elt

SAMPLE

NoI1eRe
- Gravel

Dry, Brown medium SAND &
coarse Gravel

Dry, Light Brown fine to
medium SAND'& medium to
coarse £•ravet

Bottom of Boring 2'6"

-1

2

12

I h _____________ _________________________ b I I

G&ý'.)umu S.jRACE TO
Sa0rvpic l7,pV

0ý01ry C :Ccrejw.mi.
L4Lrod-stufr ed ijo

T P; Tesi Pit A Aanei ý.I .~A v ~ip &%

USE .......... CASING THEN

Proporhons Used 140ibWt %30'fallon 2 OD Sonrier
~oce 0 t100% Cohesionless Density Cohesive Consistency

.Wtie 1Ot"2,O 0 0 1oose 0-4 Soft 30 + Hord
10-30 Med Dense 4-8 M/Stiff

5M MARY
Eorth cirtri, .g-2-0-
Rock Coring --
Sompie~s -- 2.-..



GUILD DRILLING CO., INC.
100 WATER STREET EAST PROVIDENCE. R IP 0 "exap In-t- ument-- IADORESS AttlJeboro, Mass,-

PROJECT NAME Law Level Ia t_ 44LnOo qtoCATION Attleboro. Mass.
RYEPORT SENT TO.-.-..---. ab .. __ L _ PROJ, NO.
SAMPLES SENT TO .,J_.L [,•P•. IOUR JOB NO. 95-41

SHEET L of.
DATE
HOLE NO 185
LINE & STA.

OFFSET

SURF ELEV.

___________ ________ I
OPOoufiO WATER OBSERVATIONS

Otte, . -. iHou.,s

0 -4

T Yr~e
S-ze' D
Hcrpimer W1
Hamrmer Foil

CASING SAMPLER

s/S

300#

CORE BAR

BIT

2o2A !IRA
START 7/15/94
COMPLETE 7/15/94 1j I
TOTAL HRS.
BORING FOREMAN R. ATTlen
INSPECTOR
SOILS ENGR.

At . . ....... )I tt- -- HOI

---- A-

LOCATION C;F 8QORNO4
-~ V V - _____

C~ :rt pae. T,c. Biows per 6
Blows

per

f or) De4t~rT-

on Sampler
F om T

0-(Tr 6-121 -21

Mo-5Iure

Doeofiii

Strato

Change

SOIL IDENTIFICATION
Remarks include color, grodntion, Type of
soiletc Rock-colo0rtype, condoiton1 hard-
ness, Drilling lime, seams and etc

SAMPLE

7o P en Re
14 4-~4- I~J~ .~. .- - - 4=1=1=

0~ ASPflalt w G~ravel

D' Bl ' s noa Ta in Dry, Light Brown fine Lo
medium SAND & medium to
coarse Gravel

-..

1 '"-2 16""1

-. - -. -

- ~~ - - -

(3")

i - -
Bottom of Boring 216"

1

12

.I

- I ~ I - I - I ~ I I

$ OiT)le^, .)~AET

f:Dry C Co~red %

P l00000s se

Pfre (1101()%L~t~

CASING Toif N . -

1401b W I a30" fall on?2 00D Sort pier IM~
C: 1ýs-- Density Cohesive Corsistlency jEafthl f3cenq 2.i .
t) lU I.oose 0-4 Sat11 30+ 4 ard R,!K Cic.rrng
fA-k Mart n... . I A. %Ae,..odI



LI, IL J iJMILLIIUH L-Ll, IllUI iiL;.
100 WATER STREET EAST PROVIDENCE, R I

TO Texas Instruments |ADDRESS Attleboro, Mass.
* PROJECT NAME Low Level Radiattgn._OI• tOCArION Attleboro. Mass.

REPORT SENT TO above __- /I ldg., #5 IPROJ.NO.
SAMPLES SENTTO Taken a; Site. I OURJOBNO. 95-41

DMILLIa OF A.

DATE
HOLE NO. 186

LINE & STA.

OFFSET

SURF. ELEV.
U

GROUND WATER OSERVATIONS

A _ _- offer - .... louts
T y pe

5Sze -0

i-icmImer
Hart-Mer

CASING SAMPLER

-S/S

300#
30"

CORE BAR
am Time

START 715/94R
COMPLETE 7/ /94I'i
TOTAL HRS.
BORING FOREMAN R. ATTlen
INSPECTOR
SOILS ENGR.

Al-- 1f1
Fon

BI T

a I

SOIL IDENTIFICATION
Remarks include color, gradation, Type of
sOl etc Rock-color, type, condition, hard-
ness, Drilling lime, seoms and etc

SAMPLE

No enRec

- uravei
Dry, Dark Brown medium SAND
& medium to coarse Gravel

Moist, Reddish Brown fine
to medium SAND & medium to
coarse Gravel

Bottom of Boring 2'6"

1

2

12

12

I
L

hh __________________________________________ I I b
GROU'ND $,JIA~ CF TO

fomi~ie Type

TP - Te-si Pit A -4,j~ice V. Vane Test

USEO __

Of~oriol.ons Used
',ace ClIO0~'

wnrnp 001i/

'-C.ASING THFN

14OIbW0 30'foll on2 00 Sampler |
Covesionless Density I Cohesive Cionsittency Earth B,'g .

010 Loose 0-4 So!t 30 + Haod Rock Coring ..........
10'30 Med Dense 4,8 M/ShIIf Samples



1110%will ~~ ~u IU66 oi~"5 =1ogI 71"o I I'M11ma
W100 WATER STREET EAST PROVIDENCE. RI

To .Texap 1nstruMgnts 1A00R"SS AtLLIbOXo, MABs.
* PROJECT NAME Lgvo Level AsAtatio~ln ~Inves A ION AttliborOP M41111,

AtPORT SENT TO -- ky L1 1 dgC.I..1. NO
SAMPLES SENT TO _ _ ilk -At.-.ItU IOUR JOIINO 95-41

DATE
.OLE NO 187

LINE S STA.

OFFSET --
SURF. ELEV.

11 *1

GROUND WATER OBSERVAT

At -.-

At

SI let .- t

offer.--- Hours

Tywpe
Size; 0
I1-c'nmer *1
Hammer Foil

CASING SAMPLER

_UL

3OO#-- 1Q1

CORE BAR

BIT

R2 lTime

START 7 94 L L.
COMPLETE 115/94
TOTAL MRS.
BORING FOREMAN R. ATTe-n
INSPECTOR
SOILS ENCW .

LOCATION OF BORING

I COSing Sample T,pe Blows per 6" Mo,stuffe Slolo SOIL IDENTIFICATION SAMPLE
1ý Blows Dooms of .218 Sornta SorRemorki include color, grodoation Type ofp0 r FOm- o f on r o , e r honge soiletc Rock.¢olor, typoe,Condition,hOrd.of onr Sam- Tr Den:•ty c o

Ffoo o -- 1"I - _"S"o,_ .. ness, Drilling time, seamsandec No Penet
------------------------ -------------------------------

.... _ "r-I 6" D B s no Taki

.. I6"'2'6" D I "I "

.... -, . ...... ..-.. ... . -j... .
- - -

-owwow -.-.-.-

n (3O")

(3")

0"
-4

AsDIlait - Liravei
Dry, Pinkish/Light Brown
fine to medium SAND & med.
Gravel, trace coarse gravel
trace silL

Dry, Light Brown fine to
medium SAND, tr. coarse Rra

~~1~~

~L'121611

12-
I m mlm II u

Bottom of Boring 216"

..- ,--

*1
......... ..... ......

, - - - I • - - - I - I I II- U

CGROXNO 5iý.QtACE To

UP; Undislurlied rj.o
11"0#11 Pit A-.Aut~t-# %1':V.J0C Test

titS ) .
Ptoj. ),liosOfleai~

trace totao%
little. 10 10091c

sojme 2010351/c

- CAS ING T[4[.N

140bWit Wt .30 toil on 0 D SamTpier
hesionless Density I Cohesive Consistency
010 Loose S 0"4 Soft 30

10 30 Med Dene I 8 M/Stiff

Ea'Ih &YINq 6
H ,ard Rock COring

-samples --



1111IM1111:1 pU I LI. 1,,L PIL.LIN. I ;;;!],L ! U I I [;I;,
100 WATER STREET EAST PROVIDENCE. R I

TO Texas ,ntrumens I A /ADDRESS Attleboro, Mass,

PROJECT NAME Low Level Radiation Inves t AtION Attleboro, Mass,
RwEPORT SENT TO _above, BL.dg.I_5. I PROJ. NO.
SAMPLES SENT TO . TAken at Site IOURJOBNO 95.41

DI L It --- -A- OF

DATE
HOLE NO. 188

LINE & STA.

OFFSET

SURF ELEV.
__ I

GROutvD WATER OBSERVATIONS

At

At

offer - Hours
Type

S,ze 1 D
jcrnmer Wt
Hammer Foil

CASING SAMPLER

s/S

CORE BAR.

BIT

pot.

START 7/15/94 .,

COMPLETE 57 .
TOTAL HRS.
BORING FOREMAN R. Afllen
INSPECTOR
SOILS ENGR.

a
I i r)rATink'. rS ;an.R!klG.

t.~J'~n, ,~.. %~,, tJ%,. '**Y~ ___________________________________________________

z
a.

Cosing
Blow$I

per
Depi's

From - To

T'pe
of

Bcws per 6"
on Srooler

From06 r-6 .-T1 .2i1"

Blow not Take

Moisture

DensIy
or

Consist

Strata
Chonge

Elev

SOIL IDENTIFICATION
Remarks include color, grOdation, Type of

soil elc Rocw-color, type, condition, hOrd-
ness, Drilling time, seams and etc

SAMPLE

No1Pn1Rec

D i
S(3ý1")

-LI - -

Brown medium
Gravel

Brown medium
Gravel

SAND & coarse

SAND & coarse

1 24'

12'(3")

3"
Hit Refusal at 3'

a a ~ - - - &
Gl*2'UND Sji.PACE To - .-

somple _1ýp

UPLUnd~isurt~d r.sion

UISE D
PiiooorlonS LJ~ed
1'oce Oo010/o
ilifiC Of)0%l2~

tnrn 2nFADr1

.. CASIPiG THEN

140lb Wt i30l"fol on 2' 0 Sampler SUMMARy
Coheshonless Densily I Cohesive Consistency Eorth •k'rng

0-0 Loose 0-4 Soft 30 + Hard R,.ýCk Coring
10-30 Med Dense 4-8 M/Stiff Somples -' -



TRANSMITTAL SHEET

GUILD DRILLING CO09 INC.
100 WATER STREET, EAST PROVIDENCE, R.1, 02914

(401) 434-0750

Subject: Boring Data - Low Level Radiation Investigation/Bldg. #5

Location: Attleboro, Mass. (Willard Street)

Our Job 'No; 95-41 Your Project or Contract No.

Dale: July 19, 1994 Via: fcm

To: Texas Instruments
34 Forest Street.
Attleboro, Mass. 02703

Allention of: Mr. Michael Elliot

Copies I or
Sets DESCRIPTION

Boring Reports: 189 through 206.

SAMPLES:

Remarks: More reports to follow.

By:

L. L. MORRIS

Cc:



wwGUILD DRILLING CO., INC.
100 WATIR STREET EAST PROVIDENCE, R I

TO To Texeas •.1LthD 5 ADDRESS jAiLleborof, Mans.a

PROJECT NAME L0M L IevelJ44L.AIk;•Li-],Dve-.OCATION Attleboro. Mass.
RPORT SENT TO AkQM*L.Bldg-.i I PROJ NO
SAMPLES SENT TO OUR JOSNO. 95-41

SHEET...L o 01f
DATE -

HOLE NO. 189
UNE S STA.

OFFSE T
SURF. ELEV.

-bI

TA Rut

At __

J0 WATER O8SERVATIOIJS

offer riours

uffe?_' - 'Hours

Type

5zte i
,icn(Irer

H~rn.rner

CASING SAMPLER

S's
300#

_____ 3oO'L

CORE BAR

SIT

START 7115/94 0I

COMPLETE 7/15/94 ,, ,
TOTAL HRS
SORING FOREMAN R. Ar1en
INSPECTOR
SOIL$ ENGR.

A'

L I

L.OA~C)NOFBOR(NG
Casing

p~er

Sample
Deovs

From- To

T e Bc.O.s per 6'
of on Sarr~pei

From I__c_

0-6 61 2-~8

Mo Ilure

Density

____jt_

Strolo

Change

-i .. .

SOIL IDENTIFICATION
Remarks include Color, gradation, Type of
soil etc Rock -color, type, Condition, hard-
ness, Drilling time, seams and etc

SAMPLE

No JPe,,Rec
- -------------- -- -

0"" Aspna- i - Gravel
-l

__-_ "6h D- Blows no Tak n

4!

1 '6"- 26" "' "I "

- - -

- - -

- - -

-.. .- . ..- -.. . ... -. .

(34") Dry, Brown medium SAND &
medium to coarse Gravel

Wet, Light Brown fine to
medium SAND & coarse Gravel.,
trace glit

(311)

2 16"
'-4

Bottom of Boring 2'6"

2

_f -2

12wa

I iI
- - h I __________ I m I I

(ýRouND 5:.jRrA(E TO

0 0,,y C.Cored ~
UP& L'Ad-urbed PsIon
T 1. T. . n.. . A

*'toport-or's Use
trace 0 to 100/0
little 1O0 ?00 /0

S('.AStNG TH(.N

140lb WI 30,fu;l on 2•0 0 Sompier -- A$MMAHYCohesonl, s Density ICoheie,. Consise,,y J o I
'a ,0 Loose 0.4 Soft 30 + Hord Rock Coring

it'. A0 Mae! fli- 1 .1.0 ul~ f IA C' - I



Lm GUILD DRILLING CO., INC.
100 WATER STREET EAST PROVIDENCE, R I

TO Texas Instruments - I ADDRESS Attleboro. Mass,
PROJECTNAME' o--Level Radiation Invest1t0ATION Attleboro, Mass,
REPORT SENT TO . aboQe I Bld&.. j PROJ. NO
SAMPLESSENTTO .Iaken at Site iOURJOBNo 95-'41.

SHEET O.,F .-1

DATE
HOLE NO .190
LINE & STA.

OFFSET

SURF. ELEv.

GROUN0 WATER OBSERVATIOJS CASING SAMPLER CORE BAR NI

AoiHr T SS START 7/16/94

At .. Oher ... ~..ours !y~e s/s COMPLETE 7/16/94 3:
Size I D 34"13' TOTAL HRS.

AORING FOREMAN R. & e-
A!f e,... - 'ours t'Hcmmer , ___ 300# BIT INSPECTOR

Hamrer Foi -30" SOILS ENGR..

LOCATION OF BORING

• Casing Sample TVpe Bio',s pet 6" Moisture Strato SOIL IDENTIFICATION SAMPLE
BIows Depths of on Sor'pier Density Remarks include color, grodolon, Type of

per From- To s Fr To of nonge soil c Rockcolor, type,conditon,harde
loot 0.. 1 6_1 i2"18 Cons,st jIcy hess. Drieing lie, seams and etc No P r

0 -I' D IBlows nod Takdn (34j")

i"-' T  D' ~ -i

- -- - -

- - - -

- - - -

* -- - -

D f Dry, Light Brown/Dark Brown
fine to medium SAND & coars
Gravel, trace silt
Wet, Gray fine to medium
silty SAND & coarse Gravel

(3")

2'
-4

Bottom of Boring 2'

I

2

12

7EI~"H
- h Ih b I 5 I I I

Oko~uNOl !-krl To
sf-IeType

UP; Urntj,'lutbed[iIf

USED) "CASING THE N .................

Proportions Used 140lbW I3,O"fol on 2 00 Soa'mpier 51JMMARY
troce 01010 Cohesionless Density Cohesive Consistency Ear h 8cisi 2'2
litle IOto120% 0"10 Loose 0-4 Soil 30 + Hard Roco Coring

-..... 1 10-10 M l. a n,,,, A-A.,.R u/R.,I Som.les - .-



MIUM11l1 Ilooqlabn-I'llva lIe•Ues l1Ueff,
100 WATER STREET EAST PROVIDENCE, R I

TO Texas Znstrments I ADDRESS Attleboo0, Mass,

. PROJECT NAME Low Level Radiation InvestIWCATON Attleboro, Masu
REPORT SENT TO. above , ! ld,95 I PROJ. NO.
SAMPLES SENT TO Taken at Site- I URJOONO. 95-41

DATE

HOLEC NO. 191.....
LINE & STA.

OFFSET

SURF ELEV. ______
i

GPOUND NATER OSERVATIONS CASING SAMPLER CORE BAR T"mg

A 1 5 after. - flSTART U 16/94 -----
7 Type •S/S COMPLETE 7/16/9ik . -

Size I D 31tt-311 TOTAL HRS,

At .... . oftter_ __ Hours Hcmmer Wl 300 BIT ORING FOREMAN -

I HamerFail30" BIT INSPECTORHamme, Foil 30" _SOILS ENGR.

LOCATION Ot BORING

Costng Sample T~pe Blows per 6 Moiasture Slrofo SOIL IDENTIFICATION SAMPLE
li B1o*5 0e#'.$ of on Samr~pler DeRemorks include color, grodoton, Type of
? Per - To SoFirCToso Change Tsilec RockOcolortype,Condition,hard-
_ loo From _,_•f 0e6r 6-Fro_-2"18 rnjmLo Ele ness, Drilling time, seams arnd efc No Pen Re,

0'1-I D Blostk not Ta k4

l - "2~ -D "' -r -"

- - - -

- -i-

- -.-.-.-

- - - -

n (3k")

(3")

Dry, Light Brown
& coarse Gravel,

Wet, Light Brown
& coarse Gravel,
trace wood

fine SAND
trace silt

fine SAND
trace silt

21J In m

Bottom of Boring 2'

1

2

12'1

-2"7

K-.

& * I h I in.~ .......1 ________ 1. 1
GROCUND SJiFAC( TO -

6O Dry C :Corej ~,
UP: UndiSltubed Pisloo

USED_
Piopof ion $ Used
trace 0 tO O 0 /o

some 20to35%

..... "CASING THiEN
140b Wl ,, 30"ali'on 200 Sampler SUMMARY

Cohesionless Densily j Cohesive Consistency Earth Bongq 2 !

0-10 Loose 0-4 Soft 30 + Hard Rock Coring
10-30 Med Dense 4-8 M/Shiff Samples



LMGUILD DRILLING CO., INC.
100 WATER STREET EAST PROVIDENCE, R I

TO Texas Instrumeant_ /ADORESS Attleboro, Mass,

PROJECT NAME L Level_ RadiIaton. I L y OCATION Attleboro, Mass,
REPORT SENT TO AkoYJ .. L... d_ # 5 PROJ NO.

SAMPLES SENT TO .S...- . 5 L e I OUR JOB NO 95-41

$MEET-- OF..
DATE ,
HOLE NO 192
LINE B STA. _ __

OFFSET

SURF ELEV.
II I • II __ I

GOUNDiJ

At - 2@

WVATER OBSERVATIONS

offer......riours

offer-..... Hours ricmVfer WIt
Plarnmier Foii

CASING SAMPLER

34111"3"1

300#
30"

COA' BAR

BIT

START 7/16/94 . 4
COMPLETE 7/16/94 JI
TOTAL MRS.
0RIN FOREMAN R. Alrle-

INSPECTOR
ISOILS R.__.

-- a--- a

SOIL IDENTIFICATION SAMPLE
Remarks 'i¢ciud color, grodolion, Type of
soil etc Rock -color, type, condition, hard-
ness, Orilling lime, seams and etc No Pen Rec

Moist, Light Brown fine to 1. 1_2i6
medium SAND & coarse Gravels
trace silt, trace wood
Mostly WOOD, little Brown 12
sand with coarse gravel

Bottom of Boring 2'

I
ml '~ I -

GF40UN( ',ofilAff To

Skmp 1,Pe
0: Dry 'CC :Cre ~, .%i9

Vo UNI-Itubed hsioii

P"opOrtiOfls iJed

trace 0Ia01/%

(.ASiNG TWIN N . . . . ..

1401b WI A 30"foii on 2' 0 Sompler I OAMARy
Coesionless Density I Cohes.Ve Consistency :or I"h We....

0 I0 Loose 0-4 Soft 30 + Hord Rock Coting
10,o.0 Mod O.f 4-A M/,qff I som,,i.2s- T



urý EeW w uF1 ww W -iw4`W mw www U v -
1O0 WATER STREET EAST PROVIDENCE. R I

TO exJas Instruments_., /ADRESS Attleboro. Mass,

PROJECTNAME Low Level Radia:ton In e. CCATION Attleboro, Mass.
REPORT SENT TO above I Bt .L. I PROJ NO.
SAMPLES SENT TO Taken at Site IOURJOBNO 95-41

DATE -

HOLE NO. 193

LINE & STA.

OFFSET _

SURF. ELEV.
II

-- GROUNDj WArER OBSERVATIONS

At 21 offer __ _- Flov's T ype

S'ze~ ;0
IHcmrner W1t
Hammer Fail

CASING SAMPLER

_s/S

300#
30"

CORE BAR

BIT

START 7116/9.4L•
COMPLETE •116/94 .A.
TOTAL MRS.
OORING FOREMAN &. A e" n
INSPECTOR
SOILS ENGR.

At ofter....-. "ours

LOCATION OF BORING
Casoisn 5omple TyOe -Blows per 6" SMo-sure Strata $OIL IDENTIFICATION SAMPLE
l' Blows Sapleb ofe Ion Smper 6" isture Sra Remorks include colorgrodation, Type ofIper From-rrO p De-ty ChFne iSOl etc ROC-color,type, condiuion, hord-emTe 6'121 2-18] o _.fev nesS Drilling time, seoms and etc No Pen Rec

0 foo- 61 r I __ O -- -

0'-.i ~icnbs nod Tak~n
IB r-2 no Da "n

. _ r _-

-i - -

- - - -

- - - - -

- - -

- -. - -

(34"')

(31")

Moist, Dark Brown fine to
medium SAND & coarse Gravel

Wet, Brown medium SAND &
coarse Gravel (Pushed
Cobble)2'

Bottom of Boring 2'

1

Hmll

12

-4

.. I - . A 
m h I

GROUINO ",fRIACIE TO

C0: Dr~y _C -Co4red

~ P~t 't.~CI ViVane Test

USED ............... "CASING T N .
PfOporhons Used I4OIbWt '30toilonI 2 O0 Sompler .)UMARY ,
trace 1oo01% Cohesonless Density Cohesive Consistency Earth Boring
1ittle O1o0O% 010 Loose 0-4 Soft 30 + morn Rock Coring

some 20to35 0 /c 10-50 Med Dense 4-8 M/Stiff Sampes
_ - 30-50 Dense I 8-15 Stiff r .,•. r' Lr 1 01



9 mMW w Fý - wlmw wv'q.
100 WATIR STREET EAST PROVIDENCE. R I

TO Texas Instruments ADDRESS Attlleboro. Masu,. PROJECT NAME Low Level Radiation InvesIto AyTON Attleboro, Mass.
REPORT SENT TO - 0 Above Z•d..A I PROJ NO.
SAMPLES SENT TO Taken at Site - I JOURJOB NO. 95-41

DATE

HOLE NO. 194

LINE 4 STA _

OFFSET

SURF. ELEV.
*II

GROUND WATER OBSERVATIONS

At..__ _ O#If He Iour s

of ter.. Hours

Type

Site 0
iHctmier All

Hammer Fo~l

CASING SAMPLER

300#
30"

CORE BAR

BIT

START 7/16/94
COMPLTE ?7/16/94

TOTAL HRS.
BORING FOREMAN R... AM e n
INSP.CTOR
SOILS ENGR

a &

SOIL IDENTIFICATION SAMPLE
Remarks include color, grodation, Type of
soil tic Rock- color, type, Condition, hard
nesS, Drilling time, seoMs and @tc No Pen Rec

Dry, Brown medium BAND & 1 1
coarse Gravel

Moist, Light Brown fine to 1
medium SAND & coarse Gravel
trace silt

Bottom of Boring 2'

I

I I I~
GRUUN() 54i"ACE TO -

0:Dyc:ored A r-Ak-h
UP UndililurIbed F",ion
T -Ts Pit A Ajgcr V A ½ne Test

usf,_D -_.......... .. CASING THEN

l',oportions Used 14ObWt a 30' fal on 2 00 Sampler SUMMARY
troce 01OIO% Cohesionless Density Cohesive Consistency Earth Brol-

Il-e IOi2O%/ 0 10 Loose 0-4 Soft 30 + Hod Raock Coring

Sinte ?Oo0350 /C 10-30 Med Dense 4-8 M/Shff samples ."
S-me 3050 Dense 8-15 Stiff ...- t. - n,.



1OW WATER STREIT EAST PROVIDENCE, R I

TO Texs .Instruments A00RESS Attleboroo. Mass.

* PROJECTNAME Low Level adiation InvesaEOCATION Attleboro, Miasse
REPORTSENTTO bQyI_1_Di IPROJ. NO
. TatW•n A# q4 f I .l*p.A qr%-L1L

DATE
HOLE NO. 195
UNE & STA.

OFFSET
SURF. EL[V_

S AMN L L M 41L IV I IV --- LO ~W % IW O 11. I _ _ _ _ _ _ _ I =_ _ _ _

GROUftD WATER OBSERVATIONS CASING SAMPLER CORE BAR
START 76lk/94

At after...... .... Hours Type S/S COMPLETE 7116/94 it
Srze D ___l_ __ TOTAL HRS.

BORING FORE MAN R. ' ,
AI afte.r..... _"Cur Hcrnmer W? 300# BIT INSPECTOR

Hamrmer Fol 30'@ SOILS ENOR.

SOiL IDENTIFICATION
Remarks ,nclude coor, gradohion, Type of
SOil etc Rock• color, type, condition, hard
ness, Drilling lime, seoms and et

SAMPLE

1e Re

Brown medium SAND & medium
to coarse Gravel

Little Light Brown medium
SAND & coarse Gravel
(Pushed Cobble)

Bottom of Boring 2'

1

L L - & & I I

GROUND 5DRFACE T

D:OrY C-:Cofed W- A,0d
UP .Unidstut bed [ijsIon
TP,:Tit!, Pit A: Augip V.-Vine TUstI

UJSED . ...... CASNG THEN - ~-
PeoportionS Ubed 1401l WI.& 30"tOil on ' 0 D Sampler /

Irore o1oo% Cohesionless DenIty Cohesive Consistency Earth B.-rig
hil" Into0•0/ 0 10 Loose 04 Soft 30 + Hard Rock Coring
late 1 •n%• 0 , 0-i4, /S ,f 1 •0 +-Ho

2010350/c 10 -30 Med Dense 4-8 M/Stif I Samples



Sim ~ num • no m w y - mwý w a

100 WATER STREET EAST PROVIDENCE, R I

TO Texas InstrumentS jADDRESS Attleboro. Mass,
* PROJECT NAME Low Level Radiation Inv_.11OATION Attlebogo. Mass,

REPORT SENT TO_ - _bo!e L_--B1ds IPRoJ NO.
SAMPLES SENT TO - Ta kgln at Site IOURjogNo. 95-41

DATE

HOLE NO - 196
LINE & STA._

OFFSET _

SURF. ELEV.

' ROUND WATER OBSERVATIONS CASING SAMPLIER CORE BAR "TI

START 7/16/94
At Oalft er tOu'5 TyHue S/S COMPLETE 7/16/94

3k"-31 D o OT.AL HRS.
BORM• F0OREMAN R. Al -

At ... . Hour$ Hicmmer Wt __ 3003 BIT INSPECTOR

Hammer rol; 30" _____ , g •R.

LOCATION OF BORING

x Casing

per

foot

Depth$o~

From- Tc,

011.1It

TypeP
of

5cmpie

Biaw.s per 6"
on Somnpier

Fr 7 C
C) -6IFTT -j 2

Moisture

Density
or

Con sfs

Change

SOIL IDENTIFICATION
Remarks include color, grodoaion, Type of

soil etc Rock,- color, type, condition, hard-
ness, Drilling time, seams and etc

SAMPLE

No Pen Rc
o.a I

D Blo~s notl Takin (3A"I

---- - - - ---

.. .... ........

•w 8
Brown medium SAND & medium
to coarse Gravel

Gray fine to medium SAND
& coarse Gravel, trace
silt

(3")

21
Bottom of Boring 2'

1 12

I - £ I I - I - I - I i I I - I - I -
G,,(IUN() SwiR'ACE ToI

O:Dr1y C'*Cvred A 7 i.4o..-,I
UP *Undisturbed fi.oior,
TP-. Tent Psi A Avqet V4Vone Test

wUf. ) -
PfProporcnS Used
trace 01oi10/
1,1if 101 200,O6

saile 2010350/

. CASING TpiEN . ....... ........

140,bWt a 30"'tolon2' O Sampler I SUMARy
Cohesionles Density I Cohesive Consistency Eoarth -- '

0 10 Loos 0-4 Soft 30 + Hiard Rocy Coring
1030 Med Dense 4-8 M/Slitf Samples .
3 0 . O Dens# 8-15 Stiff I.-..,- &,. I



am I e m I i ift w p W wewU U m

100 WATEIR STREET EAST PROVIDENCE. R I

TO Texas Instruments ,ADORESS Attleboro, Mass.' PROJECTNAME Low Level Radiation Inve q4tOArION Attleboro, Mass.
REPORT SENT TO a'I A PROJ NO.

SAMPLES SENTTO ak t Site oURJOONO 95-41

DATE

HOLE NO, 197
LINE & STA.

OFFSIST

SURF. ELEV.

GROUND WATER OBSERVATIONS CASING SAMPLER COPE BAR v U0 te f I m=
STAR r 7/16194 GifAt after __ i ours Type SIS COP~T 16% _ pff:

At _____ af.,- tOUS /s ____ COMPLETE 7/16/94 i

Ste 0 3V_3-1 TOTAL MRS.

At of let.. .HOurs 300# BBIT ORING FOREMAN R

Hammer Fall 30's SOILS ENGR.

SOIL IDENTIFICATION
Remorks include color, gradation, Type of
soi etc Rock. Color, type, Condition, hord
ness, Drilling tireI searns and etc

SAMPLE

Reddish Brown medium SAND
& coarse Gravel

Gray fine to medium SAND
& coarse Gravel, trace
silt

Bottom of Boring 2'

No Pen

1 12

2 12

Roc

I
~I -

GF40UNO SJRFACE T()

rP--Ter P-t A-,,c V.Vone Telt

USED ...... CASING THE.N
", opwthons Used 400 Wt & 30 'fVol on 2 00 Sompler SUMMARY
trace 01I10010 Conesionless Density Cohesive Consistency Eo,!h 8--ri.n

'!!Ie 01o20% 0 t0 Loose 0"4 Soft 30 + Hard •oCk Coring

une 2 3 $0-30 Med Dense 4-8 MISfIt Samples " i_
I A•) Dense I R-i _ Ct*,f .. - .... I n7



11111 I am i- s now IU'• Imams 111 %No %U1mi 9 U %m lo

100 WATER STREIT EAST PROVIDENCE. R I

TO Texaa in truments -ADDRESS Attleboro. Mass,
PROJECT NAME Low Level.Radtatton Inve ON Attleboro, .Mass,
REPORT SENT TO--_- abov I . Bld PROJ NO
SAMPLES SENT TO TSS1e at Site IOUR JOBNO 95-41

DATE
HOLE NO. 198
LINE 8 STA.-
OFFSET

SURF. ELEV.
I I

GROuND oAtrER OB3SERvATIOt4S

At

At .. --..-

oftlet ...... otir

-~e - HcQVrS

Type

S'le - 0
,1ctnmer *dI

Hornmr~e Fail

CASING SAMPLER

S/s

______ 3011

CORE BAR

BIT

.2.91 Tim@

START 7Z16/94 0,

COMPLETE 7169 i
TOTAL HRS.

BORING FOREMAN Re Allen
INSPECTOR
SOILS ENGR._________

SOIL IDENTIFICATION SAMPLE
Remarks include color, gradation, Type of
soil Ic Rock- color, fype, condition, hOrd-
ness, Drilling lime, seoms and eSc No Pen Re

Brown to Dark Brown medium 1 12 '1
SAND, trace silt - FILL

(Plastic & Metal)
Brown medium SAND, trace
silt & coarse gravel

Bottom of Boring 2'

aI I I -I

W40UNfl ',JRLA(U TO.
Son'le- Typ

LIP;r C-Co&~fred VA:o

TP- Tont P-t A:A..tiJ~ V.Vj.we test

kuSti)-
f'roportions tisei

trace 0to010%,
fltliC 10102001

some ?Oto35 0/cI

"CASING THEN . ...... ...-.. ..

140b WI.a JO"foI on2 OO Sompler SUMMARY
Cohestonless Density Cohesive Consistency Earth Ekw2ng

0 10 Loose I 0-4 Soft ,30 + Hord R•ck Coring
10-30 Med Dense 4-8 MiShIfI Samples _..-......

.1)0-9171 fentia I 5-15 Stif I. .. -. . . ,n



I - n w "w W u V up U11til 141W " iE
100 WATIR STREET EAST PROVIDENCE. R I

TO Tjxas InstruMn•.,. -. AODDRESS Attleboro. Hass,
PROt•ECT NAME Low Level Radiation Inveo4. to•, Attleboro, Hass,

EPwORT SENT To _ above 1 A- AI PROJ NO
SAMPLES SENT TO Taken at Site OURJOBNO 95-41

DATE
HOLE No. 199
UNE II STA.
OFFSET

SURF ELEV.
a II

GROUNDtJ WATER OBSERVATIONS

- - aoffer H. -?cu,su T ype

5Sle .D
H-crnrer
Harnmer

CASING SAMPLER

S/S

300#
30"

CORE BAR

BIT

- Oa._Time
START 7/16/94
COMPLETE ,7/1694
TOTAL HRS.
WoIN FOREMAN R..L leiiZ

INSWCTOR
SOILS ENGAR,

At Gfter ....- HOurS Wft

SOIL IDENTIFICATION SAMPLE
Remarks include color gradation, Type of
soil etc Rock -color, type, condition, hard-•
ness, Drilling time, seams and tic No Pen Roc

Light Brown fine to medium 1 12"'9"
SAND & medium to coarse
Gravel, trace silt (Dry)

Light Brown fine to medium 2
SAND & coarse Gravel, trace
silt (wet) ,,-.,

Bottom of Boring 2'

I - i ~ & I - a - I -
GROuND suni;ACE TO

O-Oly CaCoredi *:/hot.M-d
UP: Undlilubed fisirn
TP: 1t~tsfPt A-A,,get %':V,)ne Test

USED .. _ " CASING THEN

Proport,on$ Used 14Ob Wt i 30"fil on 2 00 Sampler 5UMMAR
'race (10100% Cohesionless Density Cohesive Consistncy Earth Boring--
ittle 1Oo020%/ 0 tO Loose 0-4 Soft 30 + Hard Rock Coring

10-30 Med Dense 4"8 M/Stff Samplessome 300-35/¢ -50 Dense a-15 Stiff ... .. .



MANGUILD DRILLINW CO.; INC.
100 WATER STREET EAST PROVIDENCE, R I

__TO TexaS --Ilns .ument . IADORESS Attleboro, Kass,
PROJECT NAME Low Level Radiation. InveqltOCATioN Attleboro, Mass,
RWPORT SENT TO Ibove Bld r. D.5 PROJ.NO
SAMPLES SENTTO Takgn at Site iOURJOBNO. 95-41

DATE
HOLE NO 200
LINE & STA.

OFFSET

SURF ELEV.

GCOUtJD WATER OBSERVATIONS CASING SAMPLER CORE B START 7/16/94 m

At ofter. - -Hours Type S/IS COMPLETE 7/16/94 in

S,zei D 3k'-3of TOTAL HRS.
At offer---. - HCjs m 'I 30IT WORING FOREMAN - .R- A.

0BIT INSPECTOR
Hammer FOIl 301 SOILS ENGR.

LOCATION OF BORING

Cosrg Sample Trpe Bo¢ws per 6" Moasture Stjolo SOIL IDENTIFICATION SAMPLESl Bows Oeptirs Of on Somtpief Remorkt, include Calorgradolion, Type of

Per ory CTange SOi- etc Rock, color, type, condition, hOrd-
fOG!'er F'om-1To acmi..j._e jl" 0"6 .. 66•qI2 ,2"18 ~nets, Drilling time, seams and eic No

Of a11 D Blo a not Taki
4. n (3ý")

(3")

Brown medium SAND & medium
to coarse Gravel L.-

....... ...- i"- n D "

- - - - -

, -. . . ..- -

- - - -

- - --

Gray medium to coarse SAND
& Gravel

2'
-4. - 4.

Bottom of Boring 2'

F

--- ~1

12

I
a I _ _ _ ,___ _ _ I I - b I I I I I - & -

GA$COUND '-ý)R'.(E TO

0: 0r' C.!Ccred #

LP Uld~siurtbd PIýton
TP!. lout Ma A.- A TIij..~.T

P1000t~ns Usied
traCe 0 1010%/
Mile 10?02004

CASING tHE:N ...

1401b Wt i 30"tot on 2 0 D Sorpte I SUMMARY
Cohesionless Density Cohelive Consistency .arlh 8or ,n "_3 I __

UO'0 Loose i 0-4 Soft 30 + Hard Rock Coring
10 30 Med. Dense 4 8 M/Siff So S plest -



9GUILO ORILLING CO., INC.
100 WATER STREET EAST PROVIDENCE, R I

TO Texas Instruments JADDRESS Attleboro. Mass,
PROJECT NAME LoW Level Radiation Inves qtOCATION Attleboro. Mass.
R E P O R T S E N T T G . . . _1.. .B &A P R O J N O

SAMPLES SENT TO .ILkL .L J..I OUR JOB NO 95-41

SEET___L_... I
DATE
HOLE NO 201

LINE & STA.,

OFFSETLEV.

SURF: ELEV.______

GROW,.D rVATEi COBSERVATIONS CASING SAMPLER CORE BAR. AOat Hi

AtSTART 7169
IUU Tpe /S - - - COMPLETE 7 /1 6 /9 4  ____

$,It, 0 ______ r~"" __ oTAL MRfS.

At alef Our$ Hcrnner il 30#ORING FOREMAN -RLAM e -n
At -~.----...- Uftq . . . JU Homm'rer Foil _ __ 3001 BIT INSPECTOR

Horrr~i, ~oa 3" _____ SOIL$ ENGR.

LOCATION (-F BORING _ _____ _________________

1,;Pt. H~iMp rEws per 6" Mo-sture Slol OIL IDENTIFICATION SML

1. Ro$ Depir- cl on Srnpit Dest JCShange Remarks 4ncludo color, gradatbon, Type of SAPLpe rr. Yo Frorr ofi esiy Ca so etic Rock -color, type, condition, hard-Re

0,-11 D B114s nod Tak(

-...... T-2" -D-

-

-4
- - -

4r
.. .. -.

n (3ýSt)

(39t)

Brown to Gray medium SANID
with coarse Gravel, trace
silt
Grayish Brown fine to med.
SAND & coarse Gravel,
trace silt21

- e ~-~--.

Bottom of Boring 2 '

1 12

7LIIifl
u~*t~0 I I

6:r C~C~~
LIP3:1.'.d. slrtked .14.jara

. q m I llm m i n I

USD .. CASiNG THEN
Proportions Used 1401b WI • 30 'fOl on 2' 0 0 Sampler I
tVoce O toi00/o Cohes-onless Density I Cohestve Consistency I
Mile iOto20O/ 0 0 Loose 0-4 Soft 30 + Hard
.... -- , 01 1 10-30 Med Dense 1 4-8 M/Sttff I

5UMMAH Y

Earth 8(We g9
Rock Coring

Samples



13UILO IRILLIN93 CO., INC.
100 WATER STREET EAST PROVIDENCE, R I

TO Texas Inkstrum nts /ADDRESS Attleboro, 1ass,
PROJECT NAME Low Level Radiation •nstATON Attleboro, Mass.

REPORT SENT TOI abgW I Bld&. I P .OJ NO
SAMPLES SENT TO Taken at.. .Ste- JOURJOBNO. 95-1

SWEET_ I ,,O

DATE

HOLE NO. 202

LINE & STA.

OFFSET

SURF. ELEV.

.GRCOJND WATER OBSERVATIONS CASING SAMPLER CORE BAR T
At 2 O START 7/16/94 a'

oft., .~......ous Type SS -- COMPLETE 7/16/94
Size D 3_11-31 TOTAL HRS.

Se WI00 ST BORING FOREMAN R. A-ieLnAt Cf', ....... HOurS HrHmmer Foi 30.w BIT INSPECTOR

Honv.mer Fo, - 0 SOILS ENGR.

SOIL IDENTIFICATION SAMPLE
Remorks include colot;grodotion, Type of
soil etc ROCk.-C1Ortypet, condltion, hard-
ness, Drillitg time, seams and etc No Pen Re

Dry, Light Brown fine to 1 12'5
medium SAND & coarse GravelLLL.

Wet, Light Brown fine to
medium SAND & coarse Gravel
trace silt

Bottom of Boring 21

I I I . - I - * -
CO'CUNO 'ý.JCAE TO

Somn'e 7Ype

Tfl T.tio Pa A -t- _ k-., .i.-.~T-i

USE0)
Proportions Used
trore 01o010%

CASINO THEN . . . . . .

14010 W I30'foll on 2 00 E Sartoler SUMMARY
Cohesionless Density Cohesive Cons-stency Borlh 6,ing 2V

0 iO Loose 0-4 Soft 30 4 Hard Rock Coring
10-30 Med Dense 1 4-8 M/Stiff SoIsples i1..- .



GUILD DRILLING CO., INC.
100 WATER STREIT EAST PROVIDENCE, R I

TO Texas instruments ]ADDRESS Attleboro, mass,
PROJECT NAME Low Level Radiation InvesqtocATION Attleboro, Mass,
REPORT SENT TO __ Ab.QYL.. ._ ___ LJdg,_ I PROJ NO.
SAMPLES SENT TO __ T n ._jite - OUR JOB NO 25-41

SHEET.......L..,.0F I
DATE
HOLE NO _ 203

LINE & STA._

OFFSET

SURF ELEV.I
V

GROUNJD ¢ATE R OBSERVATIONS

At

At

offer Hours

GftV_ __ ours

Type
Seze i 0
Hcrirner *1l

Hammer Fali

CASING SAMPLER

s/S

30"

CORE BAR

BIT

ReL Timte

START 7/16/94
COMPLETE 7/16/94
TOTAL HRS.
BORING FOREMAN R. AM -n
INSPECTOR
SOILS ENGR. I

SOIL IDENTIFICATION SAMPLE
Remork$ include color, grodotion, Type of
soil elc RoCk- €OlOr, type, condilor '-ord-
ness, Drilling lime, soeas ond etc No Pen Rec

Brown medium SAND & coarse
Gravel

1 12

Bottom of Boring 2'

I. A. hi - A -

GROULND 1:1,I0ACE~ TO

UP - Und~siubet ,iio

Proporl.ons Used

lrcce 01010 0
Ic

..- - - .- n, I

CA-';NG 1I1[N
1401It W I & 30"al1 on 2 0 D S0np'-r I $U---MAfC o h e s,o n, e. s D e n s ity I C o h s, ý e C o n s is t e n c y E o , , hb. ; ,,ý _- : -2 .2 ._ ._

0 '0 Loose 04 Soft 30 + Hard Rock Coring

10 30 Med Dense 1 4-8 M/Sifl I Samples



GUILD DRILLING CO., INC.
100 WATER STREET EAST PROVIDENCE, R I

T Texas Instruments - 7 ADDRESS Attleboro, Mass,

PROJECT NAME Low Level Radiation InvesqtoCATION Attleboro, Mass.

REPORT SENT TO ..... #_ .. ... LB1,&_I PROJ NO

SAMPLES SENT TO I,_kf.. .A _.J.J;_ OUR JOB NO. 95"41

SHEET 1 of 1
DATE
MOLE NO 204
LINE & STA

OFFSET

SURF. ELEV.

I I im

GPISu. 4t NATER OBSERVATIONS

Of le .. . rcurS

5.ie -0

HrOrr.rner

CASING SAMPLER

s/s

300#
-30"

CORE BAR
I Do t#.. . T ime.

START 7/16/94 o._
COMPLETE 7/16/94 A___

TOTAL MRS.

BORING FOREMAN R....L..fli:Z.
INSPECTOR
SOILS ENGR.

'All
Fatil

BIT

LOCA'TION OF eHiRAG
Cos-ng !C.rP~e T, re arow~s per 6' M
BIO*% r'ec it's Of ojn Srrnper

o-sture

ens. ly
Of

Strota
Cnonge
_ E ! ... ...

SOIL IDENTIFICATION
Remarks irclude colOr, gradation, Type of
soil elc F...w.coIor, type,condilion, hard.
ness, Drilling line, seams and etc

SAMPLE

.. . . . . 7_ I- 1

(3O")
I

-T'-' D "j~ "ii "Z

, i
- . . . . . . . .. . . -.. . .-.. . . .-.

t i /-i_- 7-_ -....

Brown TOPSOIL - Loam (Dry)

Light to Dark Brown medium
SAND & Gravel (Dry)

(3")

T T V

2'
-4 - I

Bottom of Boring 2'

1

~~-~1

12

.2

- I. - aI aI I Ih~
ijN4'1lN'j I "WAUt Ti.)

V"' 'C t.

Plioport.'ns k.i$ed

t,race ( Gto )C/

....CAS.NG THEN.........
14Oib W P 30folt on 2 0) So-'pier %t'j4MARY

C 'hes,onless Densty Ccthesi.e Consstency Eoarth-s- - ...'

O '0 Loose 1 0-4 Soft 304+ iorI Rock CO ,--i.



1GUILD DRILLINI3 08., INC.
100 WATER STREET EAST PROVIDENCE, R I

STO Texas Instruments .]ADDRESS Attleboro. Masrt
PROJECT NAME Low Level Radiation InvesqeOCAr ON Attleboro, Mass.

REPORT SENT PROJ NO
SAMPLES SENT TOL .S. OUR JOB NO 95-41

SHEET I OF L

DATE
HOLE NO. 205
LINE S STA.

OFFSET

SURF. ELEV.
I II .1 -- I _ I I I

I
GFP(AJtJD IATtIR r)BERVATIONS

At~ __ _

At * . --

ofe, . rOu'S

(;
t
fPr .... .... rO,•r S

Tvpe

5S:e .0
At7:Yer4

Horrmer Fogi

CASING SAMPLER

_s/S
_______ 34'1- 311

300#
30"

CORE BAR

BIT

Dole Time

START 7116/94L 0.

COMPLETE 7/16/9L24.
TOTAL HRS.
BORING FOREMAN_ R. Allen
INSPECTOR
SOILS ENGR.

_______________________________ A. I

LOCATION OF HORING .-

SCasing

S per F ro Oct, .c-p
foot

8-.'A., per 6

!

on Sorp8e,

Biojjs no Tak

Mo Iitur

Density
Strata

Cnoange
Elew

SOIL IDENTIFICATION
Remarks include color, gradation, Type of
soil etc Rock. color, type, condition, hOrd-
ness, Drilling time, seams and etc

SAMOPLE

~oPen Ret.

0'.1' D n (3W") Dry, Light Brown LOAM,
trace coarse gravel

Dry, Brown fine to medium
SAND & coarse Gravel

-.. . -T--' :-- , -. ---

-1i ---

(3")

2'
Bottom of Boring 2'

2

H

I...... .... ..2

- I I - ~ I 'h I I I I - A -
UiAOUNO S,.jWAk .E To)

$SdMp;e Type
flyr, Coc'rd A %..-*1

Ti P.t A t.........ai

USE 0i
Peopo'tions UsedS
trace 0otICI0/

CASING TIHN

140b Wt a 30'"OttO,?2 0 0 So'rrier
Cohesionless Density I Ccheesive Consistency

(3 '0 Loose I 0-4 Soft j+2 Hord
10 -o30 Meo Dense 4-8 M/Sif,

S .-. II

5UMMARY -o,,-•;; ,i ...
Eoaith #cr - -

Ro)ck Coringsompes _.I _-



, ,I I.11"11, 111 %U00 00,, l *Il
100 WATER STREET EAST PROVIDENCE, R I

TO Texas Instruments /AQORESS Attleboro, Mass,
PROJECT NAME Low Level Radiation InvestEcAO•N Attleboro, Hass.,
REPORT SENT TO above 1- .- g I.ROJ NO -
SAMPLES SENTTO t Site I OURJOBNO 95-41

DATE

LINE 6 STA.._________

OFFSET
SURF. ELEV.

_ -- I

' GPOUND WATER OBSCRVATIONS

At -

At - offer ~- - Hours

T ype

S-ze i 0

Hammer Fail

CASING SAMPLER

S/s
300#

30"

CORE R

BIT

001`0 Tim.
0.1

START 7/16/94 p.,
COMPLETE 7/16/94 ____

iTOTAL MRS.
BORING FOREMAN R. AlCTIi
INSPECTOR
SOILS ENGR.

k .....

r
SOIL IDENTIFICATION

Remarks include color, grOdOtion, Type ot
soil etc Rock. color, type, condition, nord-
ness, Crdilir, lime, seams and elt

SAMPLE

No TPen FRec

L * = I

Dry, Dark Brown to Light
TOPSOIL - Loam changing to
medium SAND & coarse Gravel
Dry, Brown medium SAND &
coarse Gravel

Bottom of Boring 2'

~1 12

t2

r

& ,

1.hi- I I
GkvCUND SjRF.ACE TO

UIP: Und-sturtciS F151on
TP- Te-t Pit AAq ~V- ne Tesl

..... SE") ......
Proport~ons Used

a .,e O0 !o010
ilie 01o20%
some 20to350 /c

CASING Tt4EN ..... .. .. .

1401bWf a 30"fall on 2' 0D Sompler SUMMARY
Cohesonles, Density Cohesive Consistency Earth B.,N

10 LOtoo: I e 0-4 Soft 30 4- Hot d l•'ck Coring

10-30 Med Dense 4-8 M/Slff Samples
1l 'n•fl . I,. .. Aa



TRANSMITTAL SHEET

GUILO 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)

Our Job 'No; 95-41 Your Project or Contract No.

Date: July 20, 1994 Via: f cm

To: Texas Instruments
34 Forest Street,
Attleboro, Mass. 02703

Attention of: Mr. Michael Elliot

Copies I or
SetI

DESCRIPTION

Boring Reports. 207 through 219

SAMPLES:

Remarks: More reports to follow.

By:

sL. MORRIS

CC:



GUILD DRILLING CO., INC.
I00 WATER STREET EAST PROVIDENCE, R IS TO Texas ,Inttruments ADDRESS -Attleboro. Mass,

PROJECT NAME Low Level Radiation Inve..l•OCATlON Attleboro. Mass.
REPORT SENT TO A _ aboy-_ I Bldg. #5 .PROJ No
SAMPLES SENT TO _ Tke__ _ •_tS te I OUR JOB NO. 95-41

SHEET OF
DATE
HOE NO. 207
LINE & STA. _

OFFSET

SURF. ELEV.
II

GROUND WATER OBSERVATIONS

At ____

At

otter .- -- Hfours

of e,,_.._..... mours

Type

Size I D
Hcrnmer

Hammer

CASING SAMPLER
s/s

______ 349..31

300#
30"

CORE BAR

BIT

Do Ae Time

START 7/17/94
COMPLETE 7/11/94 -

TOTAL HRS. _1 _

BORING FOREMAN R. Allen
INSPECTOR
SOILS ENGR.

*t

Foil

SOIL IDENTIFICATION SAMPLE
Remarks include color, gradation, Type of
soi etc RoCk Color, type, condition, hard -
ness, Drilling time, seams and etc No Pen Rec

Dry, Light Brown LOAM &
coarse Gravel

Dry, Gray fine to medium
SAND & coarse Gravel

Bottom of Boring 2'

1 12

2

I-

- I - i I - a - I ~

GROUND "'IJRIAE To
Somplot Type

0.Dy Ored AtA:"'
UO Undlitlurbed Pi~fon

Pioporl'ons Used

IroCe 010100I0
litle~ 1O 102O0%c

.. CASiNG TtIEN

1401bWt 1 30"foll on Z' 0 D Sompler 5UMMARY
Cothesionless Density Cohesive Consistency Eoarth B•r•n .L....

0 10 Loose, 0"4 Soft 30 + Hord Rock Coring
i0'30 Med Dense I 4-A M/YtRff Inmri,,



GUILD ORIILING 100, INC.
100 WATER STREET EAST PROVIDENCE, R I

STO Texas-Instruments I ADDRESS Attleboro, Mass.

PROJECT NAME Low Level Radiation ivest o£ 'ON Attleboro, Mass.
REPORT SENT TO above 1 ldg. A! . PROJ. NO.
SAMPLES SENT TO Taken at Site IOURJOB NO. 95-41

bHIt CI.L OfL

DATE

HOLE NO. 208
LINE & STA.

OFFSET

SURF. ELEV.
- m Tim_

GROUND WATER OBSERVATIONS CSING SAMPLER CORE BAR S
START ZLaL2!

At ,after _. iours Type S/S COMPLETE 7/17/94

Size I D 3k"-3" TOTAL MRS.
S~e D30B ORIN FOREMAN -R,- AITe

At ofter-.---.. ours Hcmmer W3 BiT RINSEOREA

Hammer Fall 30" SOILS ENGR.

LOCATION OF BORING

SCosirg Sample Tope Blows per 6" Moisture Strata SOIL IDENTIFICATION SAMPLE
b Blows Depths Of on Sampler Density cange Remarks include color, grodation, Type of

. I D so a py Change soil etc Rock-color, type,condilion, hard -L t per From - To jrn . 2 C Eev ness, Drilling time, seams and etc No Pen Rec
0-__1_ _ 9 -1 L--8 osst Ee

0t. I D IBlo~&s nod Takc 1n O(3")

- I-2" D "--

- - - - -

- - - - -

- - - -

(3") 1

Brown LOAM & medium to
coarse Gravel (Dry)

Light Brown medium SAND
& medium to coarse
Gravel (Dry)2'

e -. ~

Bottom of Boring 2'

1

2

12

-. '- i -

-I
& L & I I I I I - ~
GROUND 5,URFACE TO

Sample Tvpe
D:Dry C-Cored Y6!.%n%n'.d
UP' Undisturbed Piston
TV: T... 1 .6 A -A ..--. if -%I... T- 6

USF{I "CASING THEN

Proportions Used 140ib W* 1 30"foll on 2' 0 Sampler SUMMARY

trace 01o0l/0 Cotesionless Density I Cohesive Consistency Earth i3or"..L-2
itlte Q Io20/o 0"10 Loose 0-4 Soft 30 + Hard Rock Coring

I . •,^•o0_ 1 10-30 Med Dense 4-8 M/Stiff Samples



[IUILI• IUFRIULLIN!W Q1,l IN U.
100 WATER STRIET EAST PROVIDENCE, R I

To Texas Instruments IADDRESS Attleboro. Mass,
PROJECT NAME Low Level Radiation I tnveslATlON Attleboro, Mass.
REPORT SENT TO __'.A -- •d, PROJ NO.
SAMPLES SENT TO _-10 _ k. a tS i te OURJOBNO. 952.41.

bMIL. I L OF

DATE

HOLE NO, 209
LINE 8 STA.,

OFFSET

SURF7. ELEV._
II

GROUIND WATER OBSERVATIONS

At -

ofte'-.. -Hours

Type

S~ze ;0
Hc*nmer
Hammrer

CASING SAMPLER

s/s

3000
30"

CORE BAR
START 7/17/94 em
COMPLETE 7/17/94
TOTAL HRS.

BORING FOREMAN -_ Al l .e.-
INSPECTOR
SOIL$ ENGR.Fail

BIT

LOCATION OF BORING

Casing Sample Type Blows per 6" MOsture Strata SOIL IDENTIFICATION
a. Blrows Depths of on Sotr"pier Density Remarks include color, gradation, Type of

per mr Or Change SOeic Rock.color, type,condition, hard-
Frof- To eo' r 6-2 -8 Cons " OT t l ness, Drilling lime, seams and etc No Pen Rec101 - - .. A.. , " Ee. . . .

0'-I' D Blols nod Taken

Tr~ T  _n W 1
-. . i - ' - -

- - - -

- - - -

- - - -=

- - -

- - -

(34")

(3")

Dry, Brown TOPSOIL - Loam
& medium to coarse Gravel

Dark Brown Loam to medium
to coarse SAND & Gravel,
trace silt (Dry)

Bottom of Boring 2'
I I

1 12

I ~ b I I b I I h I ________________________________ h I I I~

GRuuND SuiRF.CE TO
SampleI Type

0 -.Dry C 3Cored Ai -Aa.h-d

UP- Unaisturoei P[i~,on
TPsta.ki p.1 IhA.-.. J'Jii*Tlass

(jSE 0.____.
Proarrtons Used

"oe O iolO%
Wile O0c12010o

. .CASING THEN

14OlbWI 30falIon 2'OD Sampler SUMMARY
Cohesionless Density Cohesive Consistency Earoth B-oring 2

0 10 Loose 0-4 Sof 1 30+ Hord Rock Coring
10-30 Med Dense j 4-8 M/Stiff Samples



W,=tI,,, LO W, I -,6LJLjr 1&LogINM ,A L4 W, INIm L;,
100 WATER STREET EAST PROVIDENCE, R I

TO TexaO "n 13 ruMnlt -AOORESS Attleboro, Mass.

b PROJECTNAME LOW Level Radlation Invet LOCATION Attleboro, Mass.
REPORT SENT TO . ,gbve / Bld. #. I PROJ NO
SAMPLES SENTTO Taken at Site IOURJOBNO 95-41

D rATE -- I- ------- _
DATE

HOLE NO. 2.0
LINE & STA.

OFFSET

SURF ELEV. ,.
i I i I I

r_ GROLI

At-._ _ _ _

At

NO WATER OBSERVATIONS

ofter . - Hous

CASING SAMPLER

Type
S i ,ze D 3 V t 3 tt

Hcmmer t300
Hammer Fail __0__

CORE BAR STAR` 7/17/94 g.m
STA I - p.m.

COMPLETE 711719A --- 11A
TOTAL HRS.

BORING FOREMAN R. ATTien
INSPECTOR
SOILS ENGR.

BIT

LOCATION OF BORiNG

Z Cosinq Scrn.p~e T) pe e'°vs per 6" Moisture Strata SOIL IDENTIFICATION
1- slows Dero'r of aJ Sampe' Dens:ty Remarks inctude ColOr, grodotion, Type of

foo I I (-6 F 6or Change SoDrelc RoCki-color, ype, condieton nord -
fo o t ... .. .. .. -6.1. . . .. 6 - 12 l ,2 - t18 C o n s is t E le v n e s s , D rill n g tim e , s e a m s oa n d e tc e e

A,•una1L - •~e%, n al - rave
' ,6"-1"611 D Bi s not Take

11 ,6"-2 t6"" " "

1.6.2.'6 .Z... .... ........

-

- - - -

- i -i- -

n (3V") Dry, Brown medium SAND &
coarse Gravel

Dry, Light Brown SAND &
medium to coarse Gravel

(3")

2 '6"
-I-,

Bottom of Boring 2'6"

1T

12

I- - I. - I I - S I S
GROUND 5..jRF.ICIE TO

D.-Dry C: Ced *sava
Lig) Imnshiuebed ;'so
TF:% ,%PII A:A.jc,! V.Vorie Test

USED__
PruportionS Used

'race 0to01 0%

somel 201o350/,~

I. CASING THEN

4OIb Wt I 0"Iall on 2' 0 0 So-pier SUMMARY
Coiesionless Density Cohesive Conistlency Eoarth-8--- .6

01O0 LooseI 0-4 Soft 30 + Hord Rock Coring
10-30 hed Dene 4-8 M/Stff Samples 2



bTO
PRO
REP'
SAM

GUILD DRILLING CO., INC.
100 WATER STREET EAST PROVIDENCE, R I

Texas Instruments I ADDRESS Attleboro, Hass.

JECT NAME Low Level Radiation InvestkocArioN Attleboro. Mass.
ORT SENT TO above / Bds #5 PROJ.NO
PLES SENTTO Taken atljz.e - OURJOJBNO 95-41

SHEET-..T ...1 OF 1_
DATE

HOLE NO. 211

LINE B STA.

OFFSET

SURF. ELEV.
I I

GROUND WATER OBSERVATIONS

offer r... curS

criler Hour s

Type

S-ze i 0
Hrnrnerm

Horrier

CASING SAMPLER

s/s

300#
_______ 3011

CORE BAR

BIT

RO-1- Titn#

START 7/17/94 4.m1

COMPLETE 7/17/94 -

TOTAL MRS.
BORING FOREMAN R. Allen
INSPECTOR
SOLS ENGR.

At WI
Foii

- - i , . I , . a |I

SOIL IDENTIFICATION
Remr.arks include Color, grOdOatOn, Type of
Soil c Rock-colorltpe, condition, hord
ness, Drilling lime, seoms and etc

SAMPLE

No Pen Rec
= I = I =

- Irave±

Dry, Gray medium SAND &
coarse Gravel - Fill

Dry, Light Brown medium
SAND & medium to coarse
rraveP.- trare qR1t

Bottom of Boring 216"

i 12

12

I ___________________________________ h~I - & -
CFOLIVD SUIRFACE TO

UP ULwj'slubed t.'ion

USED)
Proporl-ons 'I'lld

lite 101o20%/

S- CAS;NC THiEN
14010W1 a 30"follon 2' OD Sompler SUMMARY

CohesOnless Density Cohesive Consistency Eonth iarO•wn .
010 LooseI 0'4 Soft 30 -* Hard Rock Coring
eN. I. N 1k4 . %- I . . .. 11 ..



WUILL URILLING COI , INC.
100 WATER STREET EAST PROVIDENCE, R I

TO Texas Ingtruments . ADORESS Attleboro,, Mass.
PROJECT NAME Low Level agdiatiLon Inve uq.CATION Attleboro. Mass.
REPORT SENT TO-.__AkQVb / Bldg,. #5I PROJ: NO
SAMPLES SENT TO-. Taken at Site IOURJOBNO. 95-41

SHEET " OF .

DATE

HOLE NO 212 .
LINE & STA.

OFFSET

SURF ELEV.

Dots Timtee
GROUND AIATER OBSERVATIONS CASING SAMPLER CORE BAR emStART 7/17/94 ____p

At offer Hours Type •IS COMPLETE 7/17/94 - --
S3ze ; O L. TOTAL HRS.
_ _ ;S0 ORWill FOREMAN -R. ATien

A_ cfIlet..... Hours i•cenmer Wi 300# BIT INSPECTOR

I Hommer Foil 30" SOILS ENGR.

LOCATION OF BORING

- Cosing
Blows

per
fool

From- TC.

Tv;e
of

Sompe

Blows per 6"
Cn Sfjrr.pler

Froryr 7..
C) -15 1 -12 i2*14

Moisture

Densily
or

Consist

Strolo

Change

Elev

SOIL IDENTIFICATION
Remorks include COlor, grodolion, Type of
soil elc Rock. Color, type, condition, hard-
ness, Drilling lime, seoms ond elc

SAMPLE

No IPen Rec :
.. L ".• " "-,.,•"

0 ASP1dLL - Gravel
-4

1.,6, B D. Blows not Taken

1'6'-2'6" F D 1 , 1,

- - -.-,-

- - - -

(3k") Dry, Dark Gray & Light Gray
& Light Brown medium SAND
& coarse Gravel

Dry, Light Brown medium
SAND & coarse Gravel

(3")

-, -- 4

Bottom of Boring 216''

1

2

12

- h ~ I L I 5 .~ I I ..... A J - d~ & -
G;4ý'UND SiRrACE TO

Sompie Type
0:0, y C:Cored
Lit: Und.%tfjrbed ;1 islon

ki~ 0~ () --.

Proporl~ons Used

troce Oio;O%
411tC 10 1020%1

C

"CASING THEN

i401bWl * 30"fol on 2 0 D Sampler l UMMARY
cDiesionless Density Cohesive Consistency Eorth 6•--1r" 2___

O'eO Loose 0-4 Soft 30 + Hord RoCk Coring
1O-30 Med Dense 4-8 M/ShftI Samples --2..



100 WATER STREET EAST PROVIDENCE, R I

TO- Texas ..InJs trymnLt _ _-IADORESS Attleboro, Mass.I PROJECT NAME L2 LeYeLB_4.1Oti_ SDY~e qt.OCATION Attleboro., Mass.
REPORT SENT TO .---.. de. -... 1 PROJ NO
SAMPLES SENTTO__ ket~...A -Site IOUR JOB NO. 95-41

DATE
HOLE NO - 213
LINE & STA, _ _

OFFSET

SURF ELEV.

, "Ooetg Tim__.
GROUND AAT.R OBSERVATIONS CASING SAMPLER CORE BAR. gm

START 7L.LZ17/94 ~ m
A' _____ ofIeC . t.. iouVs T[;e .. L COMPLETE 7/17/9L Z_

S~ze, D ________ TOTAL MRS.
BORING FOREMAN R. ATeW

At Hours ricr'irner *• 300# BIT INSPECTOR
_ommer Foni 30Q SOILS ENGR.

SOIL IDENTIFICATION
Remorks include color, grodotion, Type of
SOi etc Rock. color, type, condition, Oward-
ness, Drilling time, seoms and etc

SAMPLE

No [Pen Rec

= I ,,

Dry, Light Brown medium
SAND & coarse Gravel

Dry, Brown medium SAND &
medium to coarse Gravell,
trace silt

Bottom of Boring 2'6"

.2 12

†††- 1
nw- - U a I U - U - U a

TorPl T y~,pei A-~~ ~ ~ Ts

I

',Ff) . . CASiNG Ti4fN
P'oo of,,o's Use,. i4.obW, a 30fol'o,,o•o0 Soamper -' ,-MMARY"-
'roce 010o0916 Cohesionless Density I Cohesive Consistency Eorh

10l I102091o 0"0 Loose 0-4 Soft 30 + Hord ROCk COreng
10-30 Med Dense 4-8 M/Soiff Sorn, 'es ___" -.20t35 . 30-N0 Dense 8-15 Stiff Fu - ,, 91 ka



GUILD DRILLING CO., INC.
100 WATER STREET EAST PROVIDENCE, R I

TO Texas Instruments .J ADDRESS A.tleboro, Mass.
PROJECT NAME Low Level Radiation Invet tOCATION Attleboro. Mass.
REPORT SENT TO- above Z Bld . #5 PROJ. NO.

SAMPLES SENTTO- Taken at Site I OURJONO. 95-41

SMEET. 1 OF]1

DATE

HOLE NO. 214

LINE & STA,

OFFSET

SURF. ELEV.
-- I II II II I I

__
GROUND WATER OBSERVATIONS

At-

At __

oftef _ _ r0uf5

offter--- - Hours

Type
S-ze .0

HCtrmer Fall

CASING SAMPLER

S/S

3O01
30"

CORE BAR

BIT

0D0t1 Timre

START 7/17/94 911.m ,COMPLETE 7117/94.
TOTAL MRS.

BORING FOREMAN R. A'llen
INSPECTOR
SOILS ENGR.

SOIL IDENTIFICATION
Remarks include color, grodotion, Type of
soil ec. Rock - color, type, condition, hard -
ness, Drilling time, seams and etc

SAMPLE

No IenRec
- I=~I=t=

- Gravel
Moist, Gray/Light Brown
fine to medium SAND, little
coarse gravel, trace silt
Moist, Dark Brown fine to
medium SAND, trace medium
to coarse gravel, tr. silt
Bottom of Boring 26'6

I

1

12i

12

I h h IGROUtND ý,RFACE TO
Smee Type

0 Dry C:Cofed '%.,QA

u" nqjisurtled T'IsIon

.l.-q . CASING THEN . .

P,'opotions Used 1401bWI, 30"-ft on2 00 Sampler I SUMMARY

"ace Oto010/0 Coriesionless Density Cohesve Consistency Eor Ih 7l .1..

ltiil 0 totOl 0"10 Loose 0-4 Soft 30 , Hord Rock Coring



-- .I S - -
100 WATER STREET EAST PROVIDENCE. R I

TO Texas jnstrumeits IADORESS Attleboro, MHSB.

PROJECT NAME Low Level Radiation InveatJoCArION -Attleboro. Mass.
REPORT SENT TO_- above I Bldg., #5 jPROJ.NO.
SAMPLES SENT TO ..... Taken atSiteI OURJOBNO. 95-41

DATE
HOLE NO. 215
LINE & STA.

OFFSET

SURF. ELEV.
i..... O0tO Ti mo

ripcut. dATER OBSERVATiONS CASING SAMPLER CORE BAR Dote i me

START 7/17/94 0-m
At -O otler .. j'5 Type S/S COMPLETE 7/17/94 in

SizeD 10_ 3k'_3 TOTAL HRS.

Aw 300# BORING FOREMAN R.TTIW
At ................... *e. ... "ors ,cm er , 0 " BIT INSPECTOR

Hammer Fall _10-L' -_ I SOILS ENGR.,

SOIL IDENTIFICATION
Remarks ,iclude colorgrodoaton, Type of

soil etc Rock- color,type, condition, hhard-
ness, Drilhhin lime, seams and etc

SAMPLE

No PejRec
_ _ iI

- Gravel

Dry, Light Brown medium
SAND & medium to coarse
Gravel
Dry, Light & Dark Brown
fine to medium SAND
little coarse gravel

Bottom of Boring 2'6'1

1

2

L12

12

_________________________________________ I - I -
GRO'J%J '.-..jRrACE TO

Som.ple Type

D:Dry C:Cored "
UP : UndutIj bed Filcn
TP:Te., P0i A;A'gir V;Vone Test

USED "CASING Tt4[N
Proportons Used 14OIbW. x 30"fa on 2' 00 Sampler SUMMARY of

troce 0o1010%/ Cohesioness Density Cohesive Consistency EartIh Bri 26.'!i.
,tile 101020% 0-10 Loose 0-4 Soft 30 + Hord Rack Coring

some 200350/c 10"30 Med Dense 4-8 M/SlI# Somples 2.
. 30-50 Dense 8-15 Stiff -.., r- L,. '11 CI



gauII..LU LRILLUNE3 Coot INC.
w 10 WATER STREET EAST PROVIDENCf, R I

* TO 1e8IflTrYI~a ..- - -_.-- ~ADDRESS AtlJC.b.QrQ.o ~----x
PROJECT NYAME kTL-Vei -Lia4Q..RID tk4OCArioN Attleboro, Magss.
REPORT SENT TO #..~L..... Ig.1.PROJ NO
SAMPLES S.ENT&4 TO OUR JOB NO 95-41

SHEET. J O 0 L
DATE
HOLE NO. 216

INE s STA._

OFFSET

SURF. ELEV.
_________________________________- C

Gj.-0uO AATER CBSERVATitO~jS

At after

7 w. 0

Harrr'mer TIF 1

CASING SAMPLER

.V".

CORE BAR

BIT

6.0START 7LZ/I•9 4 _
COMPLTe 7/17194L .
TOTAL MRS.

BORING FOREMAN 9- A =ien
INSPECTOR
SOIL$ EMOR.

H I s

_______________________________ - A.

L C4TIQN OF 80P N5. . . . .. . .-.. -_ _ _ _ _

csr r. . . .. . .
moi roe Kw e osr SOIL IDENTIFICATIOto SAMPLE

1` 81rg DetPiIIC r01 jAo S 6 5Ipof RC'narlib ncluat Color, grodat ion. Type ofB(L * Deens-1 fVQ.I Change soil etc 1140co -c0olr, tyvpe, codiliofl, hard-nes fiin tmseams-and tic No Pen Rec
Ion' ~ ~ ~ ~ ~ __ -. -.. . .- *** ---- phliTE - -Uravel-

-~?l~:I- D Bi *s no -Takc n (3ý) 1) ry, L ight Gray to Da rk B r.
fine to sinedium SAND IS coars

- ----- --- ---- IGravel, trace siltAll to I" 1) (3' fl,-v Lialt Gray medium SAND 2 11IL

__ 
7

- - -o

-..-....-..-

. .. .... ... .. .. . . . . .q . . . .

2 '6" & coarse Gravel
| |

Bottom of Boring 216"

I

B

K-

----I - I I I I I -L- ___I I i~a~ * -u
GPOUND '-.JtF.ACE TO.

Sampl~e Type
6;?Ory V"C; C -- ed 6- .*.
UP: Uridrsfur~wd h-,'on
T Pi Tt-k i PI A .'A... J:, TaIl

IPeopoel'uiiS Used
f'oce 01010%~,
111tIC 1011:120%Y

CA SING rT4HEN .. . . ... . . . .
1401b WI a 30" ot on ? 0 U Sompler A

Cot'esionless Density Cohesrce Consistencyi Di.-,".2......-
0 tO Loose 0-4 Soft 30 4 Hord fRock Con 9 ..
0-30 Med Dense 4-8 M/Siff SomplOs



%%6ILI. I -/lwll4i* 1V* 12 ,! II II.L..
100 WATER STREET EAST PROVIDENCE, R I

TO T104110t aMonto - 'ADDRESS Attleboro, MAss. ,
PROJECT NAME LoW Level RadiajinnvsttocATION Attleboro, Mass.
REPORT SENT TO. ... Jbove -I •dI PROJ NO
SAMPLES SENT TO ___ T Iae .AL-t. .e-- OUR JOB NO 95-41

DATE

HOLE NO- 217
UNE & STA..

OFFSET ,_,

SURF. ELEV.,
l I

.. . . I-- - - -I-III

GROUND WATER OBSERVATIONS

At _- otter . .... Hours Type

S52e ;0
Hc-4mer W1~

Harnmer Fall

CASING SAMPLER

s/s

300#
_- igr.Q.

CORE BAR

BIT

Dote 01"
START 7117/L9L
COMPLETE A U.17/
TOTAL FOMRS
BORING FOREMAN 4TT e -n
INSPECTOR
SOILS ENGR.

&

SOIL IDENTIFICATION
Remorks include color, grodotion, Type of
soil etc Roct -color, type, Condition, hard-
ness, Drilling time, seoms and etc

. SAMPLE

- Gravel

Dry, Light Gray to Brown
medium SAND & coarse Gravel

Dry, Light Brown medium
SAND & coarse Gravel,
trace silt
Bottom of Boring 2'6"

12

~hini I a a
GR~OUND SURFA~CE TO

O:Ory C:Cored W: Aii',t'd
UP' Undisturbed F'a~ton
T P:Teý.t Pit A:ladger V:Vone Test

USED -"CASING THEN ...........
Proportions Used 140b WI A 30" t ollon 2'0 D Sampler SUMMARY

trace 01010% Coheionless DOensity Cohesive Consistency arth Bo" -b1
1, 100200% O1O Loose 0-4 Soft 30 + Halrd Rock Coring
some 20105/c1 10-30 Med. Dense 4-8 M/Stiff Samples -.



eUU I,.U I KILL U IFg L L; i II 11[U.
100 WATER STREET EAST PROVIDENCE, R I

i TO Texas Instrumenlo IADORESS Attleboro. Hass.
PROJECT NAME ,OW Leve LP.dJaItion-Inve 41LoAATION A ttleboro. HaAs,
REPORT SENT TO - •bove I Wld_9...I PROJ.NO.

SAMPLES SENTTO_- Taken at Site I OURJOBNO. 95-41

DATE
HOLE NO. .-._ 2
LINE & STA. ,

OFFSET __

SURF. ELEv.
- mI

GROU-ND NATER OBSERVATIONS

FAI H-ours..*.-

At c~fle.-.-.- Hours

T Yrt

S-ze: D
Hemmer WI

Hommer Foil

CASING SAMPLER

300#.3000

CORE BAR
START 7/17/94
COMPLETE 7L17/94 A

TOTAL 
MRS.

BORING FOREMAN R - =en
INSPECTOR
5iL5 ENGR.

BIT

1 .1
irdr AT 1f)iu (ý Cki

L'Jv S~Y \I' iJ~./~' "~'J __________________________________________________________________________________________ ______________Biows per 6'
r

a-

~~--1

Cos~ng
81o*s

per

toot
From -

of on Somrpier

0.611'Týi,1

Moisture

Density
or

Consist

Stroto
Chcnge

Elev

SOIL IDENTIFICATION
Remarks include color, grodoh ion, Type of
Soil cIC RoCk -colortype, condition, hord -
ness, Drilling time, seams and etc

SAMPLE

No lPenmRec
1-1-4 4- I I I I

" AsPhaLt - uravel
iiii i i • I

6"-r'6" D BHis not Taken

- 1 '6"-2 §6",, D ," " I"

- - - -

-~~ -- -

(3k") Dry, Light Brown fine to
medium SAND & coarse Gravel

Dry, Light Brown medium
SAND & coarse Gravel,
trace silt

(311)

21 1
-'-4

Bottom of Boring 2.6"

1 12

1i

.1
- I -i - I I .in I - I & I ~l. - -

GRO)UND )jR1'%CE TO

O-Dry C:Co-red bYc~'"'os3
UP, Unldisturbed Pistoni
TP:T#.-%tP~t A:rAjc~r 11-:Vone Tesl

USED "CASING THEN -...... ..
Proportions Used 1401b WI i 30"fal on?' 0 D Sampler 5UMMARY
trGce 01010%/ Cohesionless Density I Cohesive Consistency Earth Bcring .6_._
Wile 10t020% 0"10 Loose I 0-4 Soft 30 + Hord Rock Coring

10-30 Med Dense I 4-8 M/Stiff Samples --'.some 2POI SOL I I ..



GUILD ORILLING CO.N INC.
100 WATER STRUET EAST PROVIDENCE. R I

TO Texsp I nftrumn -ts IAODRESS Attleaboorgl HansSPROJECT NAME L Level . iQ-i4ADQiOCDrEON Attleboro- Mass.

REPORT SENT TO -e , _L•,• .... PROJ NO 95-41
SAMPLES SENT TO .IS t.± * OUR JOB NO. 9-4

SHEET . oF
DATE
HOLE NO. 219
LINE & STA.
OFFSET .. .. .

SURF ELEV.

.)POUND WATER OBSERVATIONS CASING SAMPLER CORE BAR -- F

At aft.~ler npr~s Ti -S START 711Z/94 pz

COMPLETE 7/17/L94 I
S f e , D 

.l . j " TO T A L H R S .

BOOIN FO0REMAN ]. [[e
At ofte!.. -o0,rs ilc'mer WI 300#" BIT INIPECOR

Hon1me, F•ol SOILI ENGR. ,_.

LOCATION OF BOF:NG
SCasing Sample Tip l,~ oBlowi, per 6" !Mo,stlue StaoSOIL IDENTIFICATION SML

I. Bows Depths Of on Sompief Density flemorkS include color,grodotion, Type of. er F raft, To or Change soil etc Roc,,.color, Iype,conditionhard-
1 foo' Frm To2 ,"I8 Cc.n0,t 6E1 ness, Driiing time, seom$ ondetc NO Pen Rec

b ASPnaic - Iravei
-9

- 6_T6r D BI ~s not Takc n

K11611-21611 _.wp L 2
-- -"--6 -D:-

- - -i

-.-.-.

- -, --,

- - -i-i-

(3ý1I) Dry, Light Brown fine to
medium SAND & coarse Gravel

Dry, Rust to Light Brown
medium SAND & coarse Gravel
trace silt

(3")

2'61

Bottom of Boring 2'6"

I

1_

__-_ I_ _ii , i.___________________________
GROUND SJRFACE TO

Sample Type

DlOry CzCored W:,',hed
UP f-Undislurbed Pi:ion

USED - ---- 'CASING TiiEN ......... ........

Proporlions Used 140lbtWx30'"foIlon2'OD Sampler SUMMARY,
trace 0 toO°/o Cotesionless Density Cohesive Consistency Eorlh B8ariqn _2

ht11e IOnPOo/^ 010 Loose 0-4 Soft 30 + Hord Rock Coring I



IKANbIVIIIIAL !311tti

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)

Our Job No, 95-41 Your Project or Contract No.

Date - July 21, 1994 Via: fcm

To: Texas Instruments
34 Forebt Street.
Attleboro, Mass. 02703

Attenlion of: Mr. Michael Elliot

Copies I or
Sets

D[SCRIPTION

- I.

Boring Reports: 220 through 232.

SAMPLES:

Remarks: More reports to follow.

By:

L. L. MORRIS

Ct:



100 WATER STRIT EAST PROVIDENCE, R I

To Texas Instrunats _ ADDRESS &ttleboroi, ais.
PROJECT NAME LOW Level Radiation Invmn tOcATroN Attleboro. Mass.
REPORT SENT TO Aboye 1 Bld&. 65 IPROJ.NO.
SAMPLES SENT TO Taken at Ute I OUR JOB NO. 95-41

DATE

HOLE NO. 27111
LINe 8 STA.,

OFFS9T __

SURF ELEV..
I i

--~--- - I,
GROJUND WATER OBSERVATIONS

At

At

ofIer..t .__ _ rjurs
Type

51: I01

Hcer'imer *1
Hammer Fail

CASING SAMPLER

3000
70,",

CORE BAR

BIT

START Z718/9L-L i
COMPLETE 7/1Z/24 _1-0
TOTAL HRS.
ORING FOREMAN __R. 4h1en

INSPECTOR
SOILS ENGR.

- I

SOIL IDENTIFICATION
Remarks include Color, gradation, Type of
soil etc Rock.-color, type,,condihon, hard-
ness, Driling lime, seorms and etc

SAMPLE

No
• ~_ I-: - '

- uravei
Dry, Brown fine to medium
SAND & medium to coarse
Gravel
Dry, Brown fine to medium
SAND & coarse Gravel

-I
Bottom of Boring 2'6"

-I-

2

Pen

12

rec

I-

~hI
GROUND SORFACE TO

Sample Type

D:Dry C:Cored W:-wosh-d
UPl Undisturbed Piston
TP:TersPit A:Ajgcr V:VoneTest

USED _ -"CASING. THEN .... .
Proportions Used 1401b WI. x 30"foll on 2"0 0. Sampler SUMMARY
trace oo 0o% Coheonless Density I Cohesive Consistency Eorlhiiý721'L
little 101020% 010 Loose . 0-4 Soft 30 + Hord Rock Coring

201050/c 10-30 Med Dense 4-8 M/Stf, Samples _..Lso- 201o35% 30-50 Dense 8-15 Sp,'f LI ul r Lie% 01111A



W LIPW IJILE W ul MI LmI= I IW1 LJ LJ, aUmI M
1400OO10 WATER STREIT EAST PROVIDENCE, Rt I

TO To x 1pitrumntas. CIDRS tlaboro, HASS.
PROJECT NAME LowLLe.J.I&IQJo l Baitin lv -ll#OATION Attleboro.l Mass,
RtEPORT SENT TO go 95JP NO
SAMPLES5 SENT TO e~Snat Sit.ll-- JOUR JOONO 954

DATE
HOLE NO. 221 _

LINE & STA. ,,

OFFSET _

SURF. ELEV.
I i . I --.

U

A! _

GROUJND WATER OBSERVATIONS

- - at ....... _iOuts T ype

Size i0
fcrncmer *1V

Hamrmer Fail

CASING SAMPLER

300#

CORE BAR

BIT

START 7/18/94 - 1
COMPLETE -7/1819 -

TOTAL HARS.
B •ING FOEMAN R. Allen
ISPECTOGR.
SOIL$ ENGR.

cloer.... . r4o"rt

LOCýTION_ OF BORING

SCasing ioffnpleI Et 81Bcws pet 6" Mo'sture Strato SOIL IDENTIFICATION SML-- 8O06 Depi Of on Sorrpee Den St o Remarks include cologrodion, Type of SAMPLE0. 11,• /rog °oie' I ~a,)Re o ck-,c~ eolor,tp o ndiation, hardo-
Peot F m-% rmlF ro h00 e SS, Drillng Ihme, seams and eftcN e•R

0"" ASDEaI.L - tiravei
-4 .

6i11- Y 6" DIIoi " s nt 'i
1161- 2 16 -111 1

n (3J1") Dry, Brown fine to medium
SAND & medium to coarse
Gravel, trace silt
Dry, Brown fine to medium
SAND & coarse Gravel,
trace silt

(31,)

t

Bottom of Boring 216"

---.-1.--

--• l , __ __I - 1 at al .. 1 ________'L I in~I
GROUND SURfACE TO

SOpt-E ýTpe
DODrY C:Cored W:•toarid
UP *Undislurbed Pistor,
TPxTest Pi A-Aujae, V;VaneTesl

USED - .- 'CASING THEN

Proportions Used 140Ob WI. 30"foI on 2` 0 Sampler SUMMARY-
trace ON0110/o Cohesionless Density Cohesive Consistency Earth Io,, l.6!L
little 010o20%o 010 Loose I 0-4 Soft 30 + Hord Rock Coring
some 20to35°. 10"~-0 Med Dense 4-8 M/Stiff Samples 2"-.



WEASMllWlJ II.L J LJi4UL..l..lI QLJ., INL;.
100 WATER STRIET EAST PROVIDENCE. R I

To Texas Zs-4rq__. 'ADDRESS Attl0E HAUs. .
* PROJECT NAME jow.Level Radiation InvesOCArON Mtleboro, Aats.

1 REPoT SENT TO ..... LJId&_._ .I I PROJ NO
SAMPLES SENT TO _-_ -TAU t-. SiL IOURJOBNO 95-41

bL It --...--...... __ OF
DATE

HOLE NO 222
LINE & STA
OFFSET

SURF. ELEV.
-I

J . . .. . .. . . . . . . . . .
GROUND WATER OBSERVATIONS

At~__

At

. .. Holurs

$5.101

Hcrnmer

CASING SAMPLER CORE BAR

300# BIT
30"

START -7/18/9
COMPLETE -7118/Z L P"
TOTAL MRS.
BORING FOREMAN Re &l :Le
INSPECTOR
SOiLS ENGR,

AOI

LQCATION OF' BORING ..- z._____

Csing rple Tpe Blow$ per 6 Moisture 511010 SOIL IDENTIFICATIONSAMPLE

I- Blows Deg)'I of on Sarripier D~ ensity Ic JRemrrksý include color, gradation, Type of SML
per rom- T ~ rchalnge so.1 tic Rock -color, type, condition, hardPer F - T 8 J {ro f ness, Driling time, se ms and tic

E

- -- - -

- - - - -

- - - - -

- - - --

- a - - -

- - - - a

- - - - -

(3")

fine to medium SAND &
coarse Gravel
Dry, Light Brown/Gray fine
to medium SAND & coarse
Gravel, trace silt

I

Bottom of Boring 2'

zI7~
b ~ I & & I a I. L J. I J

C-R()UND SURFACE TO
Somple Type

O~ry C 'Cored W:Aostied
UP -Undisturbed Fistion
TP;T~gt Pit A-.Aujge V:Vone Test

m m m II I N

USEO . "(CASING THEN

Proportions Used 1401bWt .30"fallon20D0 Sampler SUMMARY 2
troce 0to10110. Cohesionless Density g Cohesive Consistency Earth Boring
hltle 10io20% 010 Loose 0-4 Soft 30 + Hard Rock Coring

some 20to350/e. 10-30 Med .Dene 4-8 M/Stift Samples 2_.



100 WATER STREET EAST PROVIDENCE. R I.

To Irxa& Inetruments IADORESS At tleboro. Mass
*ROJECT NAME Low Level R.adiation I Ve'q•OATON Attleeboro. Mass.
REPORT SENT TO above / Bldg.@5 PROJ.NO.
SAMPLES SENTTO Tkan at it 1-& OURJOBNO. 95-41

UATE

HOLE NO. 223
LINE & STA.

OFFSET
SURF. ELEV.

in .... I I

TASIN.. .. . . .. R
GRPOutjD WATER OBSERVATIONS

Type

Site I 0
Hernmer WI

Hommer Foil

CASING SAMPLER

s/s
_A11-3L

CORE BAR
START 7/18/94 _ .m
COMPLETE 7/18194
TOTAL HRS.
BORING FOREMAN R. A1l I n
INSPECTOR
SOILS ENGR.

At oftier-• HOurS BIT

___LOCATION OF BORING-

B-ows Depit of on Sampler Density Remarks include colo', grodation, Type at
per Ffom- T Change soiletic. Rock-color, type,cond lion,hard

Sampl 0'-6 61 Qnsstj Elv ness, Drilling time, seams and etc No PenR
... t- - o- . --, A, & _

'iJ 5 UI1" AIL. 6 - ,& ,VL
J

01I 1"l6" ID low3 not _a e

(3")

Dry, Brown medium to fine
SAND & coarse Gravel,
trace silt
Dry, Brown fine to medium
SAND & coarse Gravel,
trare a•lt

I

7

12'

-61

2'
I.," ' 21 Bottom of Boring 2'

- I* - I - 1 I -

- i - I -

* -

- - - -

I
I /~1I - & - S ~'i m~*i - I i & - & -w.

GROUND SURFACE TO
Sampie Type

O*:Dy C"Cored W:woshed

UP UndiSlurbed Piston
TPzTes• Pit A:Auger V:VoneTest

UTiUndisturhod Th;.nil

USED ---- "CASING: THEN

Proportions Used 14OlbWt.x 30"ollon 200. Sampler SUMMAR2

trace 0 o100% Cohesionless Density Cohesive Consistency Earth Boring
little IOio2O% 0-10 Loose 0-4 Soft 30 + Hard Rock Coring
s 10-30 Med. Dense 4-8 M/Sthff Samples $2 --

some 20!O35% 30-50 Dense 8-15 Sfilt
and 351(0n/. 84% A. W.i... it% to .:As [HOLET NO 223



1,41111111W 1 W IK ;Vlp IR56C 9.A.11 FKJVlLIV91411. K I

,TO TAMLn1trUUMOU ntn DC ARS Attlfbloro Maga,
PPOJECT NAME L.OW Level Rdid~atJ.O IRV211 EKATION . ttleboro, massIt
REPORT SENT TO abovy 1 Z - Rg. if5 11 PROJ NO.

we CaguY Tn Takan at Rite Id1 Ar-A2 Ud 5-

HOLE NO. 224
LINE & STA._____
OFFSET''_______

'walflu"r,, rPIzIw. . . -- --- ---.. --- ____-___ --

GROUND WATER 0SERVATION CS SA.M..... ECAtN afMPr.- CORE Tye START Z111.9/ -
orter Hou, i Type sS -COMPLETE 7/1§194 -_. j

SizeI D ____3_ TOTAL HRS.
fORING FOREMAN R.- AV I In

At of r.•-- Hours Hcme( W 300# SIT ......INSPECTOR
I Hommer Foal _-_0"SOILS ENGA._

LOCATION OF BORING

Casing Sample Type Blows per 6" Moisture Slralo SOIL IDENTIFICATION SAMPLE
Blow Depth$ ot on Sampler Densty Remarks include color, gradation, Type of
pL e I Change soil ic. Rock.color, type,conditionhord-oo per From - To SOmpe From To ornessDriling time, seams and eclgo - - 12 B C-, l

. . .. . . . . i T .. _ -- ,' . . ...F,,. .
•tUolnlaL - ravelJ.

611-116tt D 0oW; not Takei

1 "6"v-2 ID '

- - -

- - - -

- - - -

- -

- - - -

(3k")

(311)

Brown medium SAND &
coarse Gravel (Dry)

Light Brown fine to medium
SAND & medium _o coarse
Gravel, trace silt (Dry)

1~
2'
2' Bottom of Boring 2'

k
£L ... _ _ I I I

GROUND SURFACE TO
SOmpLe TIje

O:Dry CsCored W:VWoshed

UP' Undisturbed PislOn
TP: Teqt Psi A:Auger V:Vane Tesl
UTs Undisturbed Thinwoll

USED. _-"CASING: THEN
Proportaons Used 1401b WI.: 3O'"ollon 2 0D. Sampler SUMMARY-

trace 01010% Cohesionless Density Cohesive Consistency Eorlhw 7rx _2L._
ltlte 101020/ 010 Loose 0-4 Soft -O + Hord Rock Coring
some 201035% 10-3C Med.Oense 4-8 M/Shiff Somples

30-50 Dense 8-15 Stiff
and 35to500% 50+ Very Dense 15-30 V-Sltiff HOLE NO 224



OW 1 W isft VY0%b 16%Y 1U ,f~ M %. PS 1% IiSb

TO TOxsIKAstWX~Ment 1  i,8 A M92ESS &ttlf .boro. MaII1s.1m
PROjECT NAME Low Level Radiatign Inil KoATION Attleboro, Mass,

SREPORT SENT TO above I Bldg- P-5 PROj. No.
$ AMPL.E$SENT TO.. Tajkgg at Site IOUR JOO NO. 95-4

4OLE NO. 925
LIUNE STA.

OFFSET __

SURF ELEV.
U I I I

nmi~m Ti-,
7 1

GROUND WATER OBSERVATIONS

At

At

oiler - Hours

after-~~- Hours

T ype

SizeI D
Hcammor W1
Hammer Foil

CASING SAMPLER

s/s_
300#

CORE BAR

BIT

START 7118/92
COMPLETE -7/18/94 _J-1:
TOTAL HRS.
BORING FOREMAN R.- A1 I In
INSPECTOR
SOILS ENGR.

SOIL IDENTIFICATION 5AMPLE
Remarks include color, grodotion, Type of
SOil etc. Rock- color, type, condition, hard-
ness, Orlling time, ieams and etc No Pen Re

A0pr2ait - urave1
Dry, Light to Dark Brown 1 12' 9
fine to medium SAND & coarse
Gravel, trace silt

Dark Brown fine to medium iI
SAND & medium to coarse
Gravel, trace silt

Bottom of Boring 2'

- U Va V ______________________________________*a * aF
GROUND SURFACE TO

Sompie TYE*
O:Ory C:Cored W:'Woshed

UPI Undist-irbed Piston
TPzTest Pit A-AuQor V:VoneTest

UT- Undislurbed Thnwoll

USED .. .. ' CASING THEN
Ptoportions Used 1401b AWI a30"foll on 2"0D Sampler SUMMARY
trace 0togoooo Cohesioness Density Cohesive consistency Earth Borng '

htlle 1O1o20 0/0 0'10 Loose 0-4 Soft 30 + Hord Rock Corin -g
10- 30 Med. Denso 4-8 M/Sli, Saomple.ssome 200'350/c 30"50 Dense 8-15 Stiff

and 3 5 1050%/u 50 + Very Dense 15-30 V-Sliff HOLE NO 225



q9V bi- '~'~,oi fII7Y~ I

YO Toeill InstlumfltUt ADDRESS Attlebor. HAms.II
PROJECT NAME Low Tevel RaitonIvuqw TIOi Attl.eboro, Mass,
REPORT SENT TO- AbovA Blda "5 PROJ. NO.
SAMPLES SENT TO jakell at 6S1te D OU JNO. 95-41.....___

HOLE NO. 22jZ...,
UNiE & STA._____
OFF5ET

SURF. ELEV.,______

CASINO SAMPLER
-CARONO WATER OBSERVATIONS

after .- Hours

of ffr..... - Hours

Type

Size I D
Hcmmer WI

Hornmer Foil

CASING SAMPLER

s/s

_4 1-30

CORE BAR
START 7/18/94 -

COMPLETE 7/18/94 -
TOTAL MRS.
BORING FOREMAN R. AllPn
INSPECTOR
SOILS ENWA

At BIT

SOIL IDENTIFICATION
Remorks include color, grodatton, Type of
soil ecc Rock.color, type,condition, hard-
ness, Driling time, seams, and etic

SAMPLE

7oTPeTRsc
a a = am

- Gravei
- " . ... i

Brown/Dark Brown fine to
medium SAND & medium to
coarse Gravel, trace silt

Brown fine to medium SAND
& coarse Gravel, trace
Mil t

-r

Bottom of Boring 2'

- U -i-I * S 9~* S
GROUND SuRFACE TO

Sample -in!p~
O:Dry C=Cored W:woshed

UP: Undisturbed Piston
TP&Tesi Pit A:Augor V.:VoneTest
UTsUndislurbed ThtnwolI

USED - "CASING THEN
Proportions Used 140WI.b 30"ooloon2"OD Sampler SUMMAR
trace 01010% Cohesionless Densily Cohesive Consistency Eorth Bor¢'i

little 101o2 0 /o 0-10 Loose 0-4 Soft 30 + Hord Rock Coring
10-30 Med Dense 4-8 M/SIf i Somplessome 201o35c 30-50 Dense 8-IS Stiff

ond 351500/o 5O + Very Dense 15-30 V-Stiif HOLE No 226



ViW 100 WATEIR STIET tAbl PROVIDENCE, R I

rO Txa lnatrMu nit I A /ADDRESS Attleboro. Mass.
PROJECT NAME Low Level d.adiation- nve tATION Attleboro. Mass.--
RtPORT BENT TO Sitee CI PROJ. NO.

a. a uBTU1Y Takr It Srd 10 , laa WnA, 95-L41

lM IL

HOLE NO. 2zi7
UNE & STA. ____

OFFSET

-- mrI.iI" .W Wr.'Vl Iv .. . .-- ---- - eL/l q~ • ,. . - ear' , ii ............ ___ ___

cGROUo WATER OBSERVATIONS CASING SAMPLER CORE BAR S2r/18 T -"
START 7L18/94m

At. otte....ir Hours Type S COMPLETE 7/18/94

Size I D 31 _31_ TOTAL mRS.
T BORING FOREMAN R- A1 I nAt after_ - Hours Hemner WN1 300# SIT INSPFECTOR

Hammer Foil - - SOILS ENRR,

SOIL IDENTIFICATION SAMPLE
Remarks include color, gradation , Type of
soil eic Rock -color, typo, condition, hard -
ness, Driling time, aomns and ele No Per Rec

Asph~alt - •Gravel
Dry, Brawn medium SAND & i 12
coarse Gravel, trace silt

Dry, Brown fine to medium '

SAND & coarse Gravel,
trace silt

Bottom of Boring 2'

V- U
F GROUND SURFACE TO

Sample Type

O:Dry C:Cored W:zohed
UP Undislurbed Piston

TP4Testi pit A:Auger V:VoneTeal,
UT: Undisturbed Thinwall

j j h I

USED _ _______"CASING THEN
Proportions Used 14OIbWI.x 30"fallon 2"00. Sampler SUMMARY.

trace O00o1O% Cohesionless Density Cohesive Conlsistency Earth Boring Z.__' .
little 1010o20%/ 010 Loose 0-4 Soft 30 + Hord Rock Coring
some 10-30 Med. Dense 4-8 M/Stiff Somples -"2--i-

s 0'03% 30-50 Dense 8-15 Stif f
and 35t0500o% 50 Very Dnant I i' I-HOLE No 227



Nw 100 WATER STREET EAST PROVIDENCE, R I

TO '9 I-ltIumenti /_AOORESS -Attleboro, MAss,* PROECT NAME Low Level Radiation InvesqlQoAt1ON Att1eboro, Mass,

REPORT SENT T0 Ak2M 14&. cI PROJ. NO
SAMPLES SENT TO Taken at Site OUR JONO. 95-41

VA ILr
HIOLE NO. 2
LINE & STA ._.........
OFFSET_______

SURF ELEV.,. . I
I - ~- . -

1 -0
GROUND WATER OBSERVATIONS

Oftlert.. - Hours

after-...-Houri

Type

S'2e 10
Hommrnr
Hommer

CASING SAMPLER

_S/S
3k"1-311

300"
3011

CORE BAR

BIT

29 At Time

START 7/18/94
COMPLETE 7/18/9Z;1*
TOTAL MRS.
OWING FOREMAN R, ATlle L n
INSPECTOR
SOIL$ ENG1R.

*t

Foil

LOCATION OF BORING

x Casing Somple Type slows per 6" Moisture Str01o SOIL IOLNTIFICATION SAMPLEBlows Depths of on Sompiu Density Cne Remarks include color, gradation, Type ofperw Fetrom . o f s o n So F r' -_ T ofn~ Change soilelc Rock -color, typo, condo lionhard -
1 01 6"62r 2-68 o12 1_2- ness, Drilling time, scorns and etc No Pen Ret4- I_ kýjt__ __.

O1.1' D IBlo4is not Takitn (34")

(3")__________ D " rr "

- , - - -

- - -,-,

- - i -i

- -I - - -

-, - - -

- - -,

Dry, Light Brown LOAM -
Topsoil, trace coarse
gravel
Dry, Light Brown fine to
medium SAND & medium to
coarse aravel

1

-T
12

2'
t - f~T~T~

Bottom of Boring 2'

- p - I ~ _______________ I - I - I - I - & &
GROUND SURFACE TO

Sompi ýTpe
O-Dry C:Cored W a'Aoshetd
UP% Undisturbed Piston
TP;Te•io Pit A-Auger V:Vone Test
UT% UndIsturbed Thnwoll

USED -.-- "CASING THEN
Proportions Used 140Mb Wt.a 30"Ioll on 2"O D. Sampler SUMMAR
troce 0 to10% Cohesionless Doensty Cohesive Consistency Ear th BcSng
little 1I0o20O/0 0-10 Loose 0.1 Soft 30 + Hord Rock Coring -

some 20105% 10-30 Med. Dense 4-6 M/Stiff" Samples50-50 Dense 8-15 Stiff
an' 35to50% 50 + Very Dense 15-30 v-stiltI iHOLE NO 228



100 WATER STREET EAST PROVIDENCE, R I

TO T Init•.ru~ntf IAMDRESS Attleboro. MN182
PoROjecT NAME LOW L'evel Rai Lve0404ATN - Attleboro, Mass,
SAPOfIT SENT TO Mbove -BP. O J NO. S4
SAMPLES SENT TO TAkegn at Sie I OUR jogNo 95-41

DATE

HOLE NO 229

LINE 6 STA
OFFSET

SURF, ELEV.
I I I

C *1
7 - GROIA

At -

'0 WATER OBSERVATIONS

aftIer --- - our

ofter.. - Hours

Type

Size 1 0
Hcmmtr WI

Hammer Fall

CASING SAMPLER C-ORE BAR

S/s

3000 S4I

30" _

START 7/18/9. - A

COMPLETE 7118/9L -_i.p

TOTAL HRS.
BORING, FOREMAN R. A-nlen .
INSPECTOR

SOILS ENGRI.

SOIL IDENTIFICATION SAMPLE
Remarks include coIor, grodohion, Type of
soil ic Rock. co t0r, type, condi ion, hard -
ness, Driling tme, seams and etc No Pen Rec

Dry, Brown fine to medium
SAND & medium to coarse
Gravel
Dry, Brown fine to medium
SAND & coarse Gravel,

.1

-r

Bottom of Boring 2'

-~lll -llll

- ~ - I I

GROUND SuRFACE TO

D:Dry C!Cored W.n.ashed
UP' Undisturbed Flis$on
TP:T.#t Pit A-Auger V'Vo-ieTest

UTl Undisturbed Th;n.nil

USED "CASING THEN
Proportions Used 14OIbWl.x30"follon2"O0 Sampler 1 SUMMARY
trace 0IoiO% Cohesionless Densily Cohesive Consistency Earth Elb o, "
hlttle 101020% 0-10 Loose 0-4 Sof1 30 + Hord Rock Coring
some 200350/c 10-30 Med. Dense 4-8 M/Sliff Samples .LZ -

o30-50 Dense 8-15 Sthf f NA 229
A~nti Asitn~irlA. A .L % 0.... 0%-- . t. -- '.Ai HnIFNl 2



% 11 ONO SW-9R| 5T OROV0NC Ru I % 0
100 WATER STREET EAST PROVIDENCE, R I

TO Texau Instrumentt - ODRESS Attleboros Mass.
PROJECTNAME LOW Level __aion_ _ne_ _ATON Attleboro_ Hasp,
REPORT SENT TOLoi ,,yo.-

&.. we C CLAY Tri Taken at Site I 0. 0,.60 95-41

DATEI
HOLE NO. 230
LINE & STA.

OFFSET
SURF. t V . ..[.

GROUND WATER OSERVATIONS CASING SAMPLER CORE BAR. START 7/18/94 61

AtU offe. Hours Type ./. - COMPLETE oL2A.4Lo

$,zeO . _ _ TOTAL MRS.
At cfan Hur BORING FOREMAN -_ go fIieL..

- ...... Hours lc'nmer W,'t 3001_ BIT INSPECTOR
Hommer FOil 3011 SOILS ENGR.

SOIL IDENTIF .ATION
Remarks include color, gradation, Type of
soil etc Rock. Color, type, condition, hard -
ness, Drilling time, seams and etc.

SAMPLE

- 1 0 9-
III 

I

- Uravel
Light, Rust & Dark fine to
medium SAND & coarse Gravel
trace silt (Dry)
Gray fine to medium SAND,
trace coarse gravel,
trace silt (Dry)

Bottom of Boring 216"

J2

1:

- I h h i I - i
GROUND SURFACE TO

sample 7ype
OODry C:Cored 1

1
hoashd

UP* Undisturbed Flison
TP-Test Pit A:Aogor V:VoneTesl

USED "___ -CASING. THEN

PtopOrhions Used 140 it). R 30"follon 20D. Sampler SUMMARY

trace 010100/ Cohesionless Density j Cohesive Coosistency Eaorth i•',n .
litle 101020%/o 0"10 Loose I 0-4 Soft 30 + Hord Rock Coring

10-30 Med. Dense .1-8 M/Sthff Samplessome 20tO35 0/c eI un-"n ,,, I .,,, I,* *r ^ I



- - w - -*~* - - -_. w S
5

5w-.
- 100 WATER STREET EAST PROVIDENCE. R I

TO _. exas Instrumts IADDRESS Attleboro. Mass.S PROJECT NAME Low LeYve Ridiaton Inve qUoCATION Attleboro. Mass.

REPORT SENT TO . aboe Bldg-. PROJ NO
SAMPLES SENT TO • Takgn at Sit - IOUR JONO 95-41

DA•T
HOLE NO. _22
LINE & STA.,

OFFSET

SURF. ELEV.__,
I Ill - J I

- - --- -- ~-. - W

GP')UN~D WA~TER OBSERVATIONS

A -

At

offer _ Hours

.Iter___ - Hours

Type

Size I D
Hcinmtr WI
Hammer Fail

CASING SAMPLER

S/S341"-311
300#

CORE BAR

BIT

Dore
START 7/18/94
COMPLETE 7118/94
TOTAL MRS.
BORING FOREMAN R. Allen
INS••ECTO -

SOILS EN1GR.

LOCATION OF BORING_______ ___________ ____ _ _ _ _

Casing
Blows

per
toot

Sample
Deow

From - To

Type

of

Soampie

tBows per 6"
on Sor'ipler

Fr -'. 2 •-'i0

Moisture

Density
or

Consist

Strolo
Change

Erlev

SORl IDENTIFICATION
Remarkk include color, grdot ion, Type of
soil etc. Rock- color, type, condition, hard -
ness, Drilling lime, seams ond etc

SAMP

NOPen

LE

LOCATION OF BORING . .. J=__ . l
_____ - ~-.-1-I-----.----I-,

U Asonali - gravel

6"-1__6 D Bi aaok__

-- 1 t 6, " 2 ' 6 "i D "i

- -

- I

-

- - - -

- - -

- - - -

In (3ý")

(3")

~9~9 --

Bottom of Boring 2'6"1

Pushed Cobble

Pushed Cobble 2

2.

12

RIC

'0,

A. I i I I

GROUND SURFACE TO
Sample Type

O'Dry C:Cored W:'Nosnqýj

UP0-Und,$1urbed Piston
TPz Tegl Pil AlAuQer V;Vone Trlt

USED ____ "`CASING THFN

Proportions Used 140lb Wt. x 30" loll on 2'0 D. Sampler SUMMARY,:

troce 010o 0o% Cohesionless Density I Cohesive Consistency Eorth Boring-VZ..42

lillie 1Oto20
0/O 010 Loose 0-4 Soft 30 + Hard Rock Caring

10-30 Med. Dense 4-8 M/Stiff Samples
some 2Oio35°/c 30-50 Dense 8-15 Stiff ... I .... "Il



NWOO0 WATIN STREEI (AST PROVIDENCE. 7P I
TO 11exaS IMMMMAUflD.-I ADDRESS At-t1aboroll Mans-

* PROJECT N~m LoW Level1 RdiAtIon IRve tkOCATiON Attleboro. 114188
1b RA T SN O Above I. - 1A- AcI PROJ NO.

A It~ at-Cie I 9

DATE

HOLE NO. 232
LINE & STA. .....
OFFSET ......
tUil if. ct rU

SAMPLLIP *11 IV OUR~'N Jun NO ____

GRCO•No WATER OBSERVATIONS CAqINO SAMPUE CORE BAR

ISTART l.LIAiL2•_t.2
A# 0......... Tyre of -____ COMPLETE 7118/94 , _,

5,ze' D __ ____ TOTAL MRS.
OORING FOREMAN R. Men£9 offe, -...- Hours e *l 3009 BIT INSPI:CTOR

Harmmer Fi - 30I10 - SOILS ENOR.

LOCATION OF BORING

aCasing $0rple TP BlOw
sBows DepItM. of on S

per From-, To ro -Bp716r

SOIL IDENTIFICATION
Remarks include color, grodotion, Type of
soil elc Rock.Color,type, condition, hard-
ness, Drilling lime, seams -ind etc

SAMPLE

No PnRec
l~I~9- travel

I . I i .

Dry, Light Br./Dark Brown
fine to medium SAND & coarse
Gravel, trace silt (Fuel Odo

Dry, Gray medium SAND &
coarse Gravel, trace silt

Bottom of Boring 216"

- P--
.ROUND SuRFACE TO

Swnple Type
DOry C"Cored W* Aa~h-!d

L-" Urnd'SIU~bed Pislon
TP--Teim9Pit A:Augcr V-Vrane Test
UTzUndi~t,,rhite Th.n.-nhi

- I I -I- I-

USED .D .. CASING THEN
Proportions Used 140bbW x 30"fallon 2"00. Sampler SUMMARY
tfore 01010% Cohesionless Densily Cohesive Consistency Earth Boring-Z_•L

littl IOioOOo% 0-10 Loose 0-4 Soft 1 30 + Hard RoCk Coring

some 20035%/ 10-30 Med Dense 4-8 M/Stilf Samples
om Oo% 30-50 Dense 8"-15 Sf| r I: A 9Si9



innivamitinL anrci

GUILD DRILLING C8., INC.
100 WATER STREET, EAST PROVIDENCE, R.I. 02914

(401 34-0750

Subject: Boring Data - Low Level Radiation Investigation/Bldg. #5

Location: Attleboro, Mass. (Willard . reet)

Our Job 'No; 95-41 Your Project or Contract No.

Date: July 22, 1994 Via: fcm

To: Texas Instruments
34 Forest Street
Attleboro, N[ss. 02703

Attention of: Mr. Mi' 1 Elliot

Copies I or
Sets

DESCRIPTION

Boring Rep'lrs: 233 throtigh 243.

SAMPLES:

Remarks: More reports to follow.

By:

L. L. MORRIS



1 100 WATER STREEIT EAST PROVIDENCE,-R I

TO. Texas Instrumsnts IAODRESS Attleboros sMan

PRtOJECT NAME Low LaYj!# Rad.4iation nvetOATO0N _Attlehoros jaszs
KPORT SENT TO above / Bldg., PROJ.NO.

SAMPLES SENTTO TAken at Site IOUR JOBNO. 541

a-

DATE
HOLE NO.- 233

LINE & STA.

OFFSET __ __

SURF. ELEV.

GROUND WATER OBSERVATIONS CASING SAMPLER CORE BAR T71
OfSTART Z19194i

A of-.,...- Hours Type /J.LL COMPLETE 7/19/94
SizeI D 3V-2" TOTAL HRS.

At ~of 1r . Hours Hcmmer 1 - 30 BIT BORING FOREMAN R, AI]ien
of _ r HOmmer FllBIT INSKCTORHornmer Foil _-01 ISOILS ENOR.

SOIL IDENTIFICATION
Remarks include color,gadodtion, Type of
sol etc Rock.-color, type, condition, hord -
ness, Drilling time, seams and etc

SAMPLE

No Pe Ret

- I Irave I
Dry, Brown fine to medium
SAND & coarse Gravel

Dry, Gray Brown fine to
medium SAND & coarse
Gravel. trace silt J 

IiI T

Bottom of Boring 2'6"

I 12

1

w--r-t h * - I - -
GROUND SURrACE TO

Saompe IType
6:6ry C:Cored W:,ashed
UP: Undislurbed Flision
TP:Tesi Pit A:Aijger V:VoneTest
UT : LJnrti1,,, ar4 1"& .. ,T1i

USED - -- "CASING THEN

Proportions Used 140lbWI.x30"foll0on2-0D Sampler SUMMARY
troce 01010% Cohesionless Density Cohesive Consistency Eorlh Boring 7•Tl_
hilse 101020%/o 0-10 Loose 0-4 Soft 30 + Hord Rock Coring

some 20to35% 10-30 Med.Dense 4-8 M/Shiff Samples
30-50 Dense 8-15 Slift

nnd NS.ntn; 0 .. Kri . r%-_ A A k4-C..& HOt F NO. 233



TZ

TO
PR
REP
SAM

. "w - - .w . . - -.. - - - . w - m ýW
- 0 WATER STREIT EAST PROVIDENCE, R I.

Texas Instruments . ADDRESS Attleboro1 Naas.

AECT NAME LOw Leve Radiation InvejqLOCATION Attleboro. Maas.
OAT SENTTO Tabove --- IS. 15 1PROJ NO,

IPLES SENT TO Taken at Site I OURJOBNO 95-41

DATE

HOLE NO. 234
LINE 5 STA.

OFFSET

SURF. ELEV.
. __. II

I
GROUND~L WATER~ OBSERVATIONS

Atd

At

afeer.__ Hrours

ater........Hours

Type

Stze D
H'c-imer

HamMer

CASING SAMPLER

3S/S

300#

CORE BAR

BIT.

START 7]19/94
COMPLETE 7119/94
TOTAL HRS.
SWOIN FOFEMAN R. ATien
INSP _ tO
SOILS ENGR.1Fan

I &

SOIL IDENTIFICATION
Remorks include color, gradation, Type of
soil etc Rock- color, type, condi lion, hard-
ness, Drilling limet, seams and sic

SAMPLE

NoPn e

z2

12

im

i w____________
- Gravei

Dry, Light to Dark Br. fine
to medium SAND & coarse
Gravel, trace silt
Dry, Brown Gray fine to med.
SAND & medium to coarse
Gravel, trace qilt

-i --

Bottom of Boring 2'6"

2

I

1

- 9.ý _________ i i -

GROUND SJRFACE TO
Sample Type

O:Dry C:Cored W:'A'N0hed

UP' Undisturbed Pislon
TP-Te.st Pit A:Auger V:Vone Test

USED "__ CASING. THEN
Proportions Used 1401bWt.% 30"folt on 2' 0D. Sompler SUMMARY-
trace 01010% Cohesionless Density Cohesive Consistency Eorlh Boring . _

little IO1o20% 010 Loose 0-4 Soft 30+ Hard Rock Coring -
10-30 Med. Dense 4-8 M/Stiff Samples $ 2

some 2Oio35% 30-50 Dense 1 8-15 Stiff 1 6,. -- &.^ 01111.



WN U W 11111111110, qmw ft " ga ou u mmme
100 WATER STREIT EAST PROVIDENCE. R I

TO Tlexas Instruments I ADDRESS Attleabrae Mans.
ROJECT NAME LOW Level RAdiation 1nvesIIILOCATIoN Attleboro. Mass.

REPORT SENT TO above I Eld_ #.I PROJ. NO.
SAMPLES SENTTO Taken at Site IOURJOBNO. 95-41

DATE

HOLE NO 235 ,
LINE & STA.

OFFSET

SURF ELEV.
-m

I
G~ROUND WATER~ OBSERVATIONS

AJ

At

after_ " out*

Of #*I'. - H~ours

Type

Size I D
Hcmmer Wt

Harrmer Foil

CASING SAMPLER CORE BAR

300# BIT
30"1

START 72ýW9 Ti94

COMPLETE ?,1E4 . ....
TOTAL MRS.
BORING FOREMAN R. ATTler
INSPECTOR
SOILS ENGR.

a. I

SOIL IDENTIFICATION
Remarks include color, grodotion, Type of
soil etc Rock -color, lype, condition, hord.
ness, Drilling tme , stoms ond etc

SAMPLE

No lPeriRec
= * * =

Dry, Brown tine to medium
SAND & coarse Gravel, Wood,
trace silt
Dry, Brown Gray fine to
medium SAND & coarse
Gravel. trace silt

,12

Bottom of Boring 2'6"

GROUND SJRFoACE TO
Sample Type

D:Dry C:Cored W:ho.mhad
UP: Undslurbed Piston
TP:TeI% Pit A-Aager V:VaneTest

USED -- -- "CASING THEN -

Proportions Used I40lbWt.i 30f"0llon 2'00. Sampler SUMMARY
trace 0 I~o10 Cohesionless Density I Cohesive Consistency Eorlh BonnT2r 6 .

little 101o200/o 0-10 Loose 0-4 Soft 30 + Hard Rock Coring
10-30 Med. Dense 4-8 M/Shif Samples 2---.

some 2 0t0350/c 30-50 Dense R-15 Stiff r .... .. .



IMAGE EVALUATION
TEST TARGET (MT-3)

N~ I__li-' L~.
I-
I..
I-.
I-

~28

1 2.5Ila

IlligI2.
1.B8

111111.25 111111.4 111111.6
-_ 1111l-

- -...-------- 150mm

6,

PHOTOGRAPHIC SCIENCES CORPORATION
770 BASKET ROAD

P.O. BOX 338
WEBSTER, NEW YORK 14580

(716) 265-1600



Am
IMAGE EVALUATION
TEST TARGET (MT-3)

I-ISO. '
III =-. I2.0

1111.8

1111.2,5 I.$ 1.6

150mm

61

PHOTOGRAPHIC SCIENCES CORPORATION
770 BASKET ROAD

P.O. BOX 338
WEBSTER, NEW YORK 14580

(716) 265-1600



- fl:l

CIOv IMAGE EVALUATION
TEST TARGET (MT-3)

I1.0I -I1
lll---I-

I-

L
5..
k.

~28 2.5W ifs
M31 I1111&

2.0~

II 1.25 11111 .4- 111111.-6

6 11

PHOTOGRAPHIC SCIENCES CORPORATION
770 BASKET ROAD

P.O. BOX 338
WEBSTER, NEW YORK 14580

(716) 265-1600



IMAGE EVALUATION
TEST TARGET (MT-3)

b

1.0L 111112.0

1I.8

I'll'

150mm

,-- 6"

PHOTOGRAPHIC SCIENCES CORPORATION
770 BASKET ROAD

P.O. BOX 338
WEBSTER, NEW YORK 14580

(716) 265-1600



IMAGE EVALUATION
TEST TARGET (MT-3)

III1.0 r' m-m

::2.0
1U .._o

11111UI,"=-- w

___ 150mm

6,

PHOTOGRAPHIC SCIENCES CORPORATION
770 BASKET ROAD

P.O. BOX 338
WEBSTER, NEW YORK 14580

(716) 265-1600



TO
PRO

. RPC
SAM

w imii WW '-ii-- W 1 • U U i llamp

100 WATER STREET EAST PROVIDENCE. R I

Texas nstruimente AW .ocSS Attleborom Mans.

JECT NAME Low Level Radition Inves4.ocAr,0N Attleboro. Mazs.
RT SENT TO above L Bld_. #5 IPROJ.NO

PLE5 SENTTO Taken at Site IOURJOeNO. 95-41

DATE
OLE NO. 236

UNE A STA.

OFFSET

SURF ELEV.__. ...
! II IIA

U

At -

GROUND~& WATER OBSERVATIONS

Offer _ or Type

S'ze 0
Hcrmf!rI *t

Hammer Fail

CASING SAMPLER

S/S

300#

CORE BAR

SIT

Pat* Tim#
START 7/19/94 00

COMPLETE 7/19/94 ___

TOTAL MRS.
S1owi FOREMIAN R. ATTen
INGPECrOR _____
SOILS EWAR.

At rCtte?'. - HO.j'S

SOIL IDENTIFICATION
Remorks include color, gradation, Type of
soil etc Rock. Color,t1yp*, condition, hard-
ness, Driling time, seams and etc

SAMPLE

~TO 1Re1 I7C
a a = a

- Gravel
Dry, Brown medium SAND &
coarse Gravel, trace silt

Dry, Brown to Gray medium
SAND & medium to coarse
Gravel, trace silt

Bottom of Boring 2'6"

1 12

12

I.
- I * -

GA"OUND fSiQ$:.CE TO
So-vqie Type

D-Dry C;CCcfed :it
VP;Und*sturbl~d Piston
TP; TevtPi? AAjgcc VLVone Test

I--- I I I I LI I I
uSED ________CASING THEN -__________ __

PrOp0!toris used i40ib~t&O toll or12 00 Sampler SUMMARY
trace 0oioi/% Colhesonliess Density coh~esive Consistency Earth T21f!.
?#Itli# 10t00 0/0  0-10 LOOS@ e 0-4 Soft1 30 + Hlard Rock Coring

soe 2t30c 10-30 Med Denese I 4:8 M/Stiff samples
Iom M0to50 Dense A-Vs Coal!



amaGUILD DRILLING CO., INC.
100 WATER STREET EAST PROVIDENCE, R I

To Texas Instruments I ADORESS Attleboro; MaIR.
PROJECT NAME Low Level Radiation InvesqtocATON Attleboro. Mass.
REPORT SENT TO- above Z Blda. #5 I PROJ.NO.

SAMPLES SENT TO Taken at Site I IOuRJOBNO 95-41

SHEET OF

DATE
HOLE NO. 237
UNE & STA.

OFFSET

SURF. ELEV.

Dote Time-GRC-,OD NATER OBSERVATIONS CASING SAMPLER CORE A START 7/19/94 T e

0At - l Hou s ttr e Tyre ... COMPLETE I7/19_ 94 is

Srze! D Al__-1" TOTAL MRS.
At 3000 BORING FOREMAN R. AllenA! cfe .... H~uS •C•'e Wt 00# BIT INiSPECT-rOR

-Hcmer Frg _0" SOILS ENGR.

LOCATION OF BOiRNG
Casing Srnple Tr;e a.cow pe, 6" Moisture 'Strata SOIL IDENTIFICATION SAMPLE

ElCow 0etris of rl SorRemarks include color, gradoaton, Type ofBiWper Fro-e•rs T o f omp Son.,)e T2nof y Cnionge soiletc. Rock -color, type, condition, hard -•

foot 6 - 2 1 i2:18 Consist Elev ness.Drullng lime, stom$ondelC

b AUNBpnal - uraveL

6-1 w611 D Blow~s not Tak

1 .6" -6. D - "-

I -

ni (3k")

(3")

lDry, Lighit Br. Rust to Gray
fine to medium SAND & medium
to coarse Gravel, trace silt

Dryli Dark Brown to Gray fine
to medium SAND & coarse

Bottom of Boring 2'6''

2

12

~1'~~~~~ -

t-jfzP,
I
I - * - b I - I - I - I - I a I - . - . - . a

Gpj-'U%ý) S,..aVr'ACE TO USED _
5 0 ' r o f l y p e P r o p o r l ', 'r s U le d0'Dry C-Cored AtNosI'ed traCt oloiOol/o

UP, Und&%Turftred P-sion I .9tte iOto2O%

"CASING TP"EN

'401OWt Wi 30"foll on 2' 00 Sampler I SUMMARY
Coft$vonless Density Cohesive Consistency Earth Boro V6

0"10 Loose I 0-4 Soft 30 + Hard Rock Coring



2N GUILD DRILLING CO.6 INC.
O00 WATER STREET EAST PROVIDENCE. R I

.0To T"exas InrSIMen Is IADDRESS Attleboro, Mass-

PRECT NAME Low Level Radt.ation InvesqtCATION Attleboro. Mash.
REPORT SENT TO above . Rld_. #5 PRO NO.
SAMPLES SENT TO TakeJnAlM Site OUR JOBNO. 95-41

S#4EET 1 OF1
DATE
HOLE NO. 238

UNE & STA.
OFFSET

SURF ELEV.

Y
GROUNID WATER OBSERVATIONS

At - after H..-uowsf

ohf - - or

T ype

S'le. 0
Hic-nmer All

Hammer Faii

CASING SAMPLER

s/s

300#

CORE BAR

BIT

Dot. Time

START 7/19/94
COMPLETE 7/19/94 _ _

TOTAL MRS.
BORING FOREMAN R. Ale -n
INSPECTOR
SOILS ENOR.

LOCATIONJ CF BORING___ _________ _____ _________

Casing ~~ ~ 1or.i ye 8OSPf oisur SOLIETFCTO

U AUUKI[IL - L-'rave
-4 -

6lo-s1'6"t of Bln nompe T eatkhne olecR•~cIrtpcfdt~~o

- 1 * 6"-2 '6' D ". " "

- -.

- - - -

-, -,- -

n (O"P)

(3")

Bottom of Boring 2166"

3ry, Brown fine to medium
SAND & coarse Gravel,
trace silt
Dry, Brown medium SAND &
coarse Gravel, trace silt

2-
12

I I I 1 _______ ____ h I _________________ mm. U
GRC)JNP SuRFACE TO

Sam-ple Type
C:ory CýCored *;'~P.,-

UP -Und~iturtied Piston'

U .SE .) _'CASING " THEN .........

Proportions Use, I 140ib Wl. 30"toll on 2'0 D Sompler 5U.MARY
irote O oC 1 o Cohesyonless Density Cohesive Consistency Eorth B....

Ijotle 1Oi0200/o 0-1 Loose 0-4 Soft 30 + -o' f.FKcb Coring



Ci!UIILDI I DRILLINW CO0 INC.
100 WATEI STREET EAST PROVIDENCE. R I

TO - Texas Instruments -IADDRESS Attleboro, Maas,
PROJACT NAME LOW Level RAdiation Inve qLOCATION Attleboro. Mass.
REPORT SENT TO above B Bldg. #S ,PROJ. N

W SAMPLES SENTTO Taken at Site IOURJXONO 95-41

'SKEET, - . OF -L

OATE
HOLE NO 239
UINE 8 STA.

OFFSET

SURF. ELEV.

-
GROUND WATER OBSERVATIONS

At

At

ofter.- Houjrs

aFtr-- Hlours

Type

Size I D
H'cr'lrrir *1
Hammer Fail

CASING SAMPLER

s/s

3001
30"

CORE BAR
Dot, Time

START 7/19/94 m

COMPLETE 7/19/94
TOTAL HRS.

BORING FOREMAN R. ATIien
INSPE.CTOR
SOILS ENGR.

BIT

SOIL IDENTIFICATION
Remarks ,nClude color, grodotion, Type of
SOi lec Rock -color, type, condition, hard-
ness,OrDiling time, seams and etc

SAMPLE

No ýPenRec

I = I = I =
- Gravel

Dry, Brown medium SAND &
coarse Gravel, trace silt

12

12Dry, Light Brown fine
medium SAND & coarse
Gravel. trace silt

to

Bottom of Boring 2'6"

1

2

12

12

- p - I I . S a - a -
G~iOUND 3j)RP.CE TO- ...

somvple Type
0: Dry C -Cored ~
UP 1 Unds~stjeed F.,!'on
T. 413 . .. 0.. A - A -.... WJ<.IlA. Taal

uSED CAS:NG' THEN
Proportons Used 14010 W1IL 30"olton2' OD Sampler j 5UMMARY
troce 01o000/0 Cohesionless Density I Cohesive Consistency Earth .Z B ,

IO'le 101020%0/ OiO Loose 0-4 Soft 30 + Hard Rock Coring
120°/ 10-30 Med Dense 1 4-8 M/Siff I Samples -



aGUILO DRILLING CO., INC.
100 WATER STREET EAST PROVIDENCE. R I

TO Texas Instruments iAODRESS Attleboro. Mass.,
PROJECT NAME Low Level Radiation InvesltO ION Attleboro, Mass,
REPORT SENT TO above -- B #5. 1 PROJ. NO.
SAMPLES SENT TO Taken at Site - OUR JOB NO. 95-41

SHEET 1 OF_1
DATE
HOLE NO. 240
UNE B STA.

OFFSET

SURF ELEV.

GROUND WATER OBSERVATIONS

At ___ ofItter .. tiours

At ______-. 0?ef .. Hours

I

Ty~pe
Size I D
Hcrnmer W1

Hommer Fail

CASING SAMPLER

S/s

300#
30"1

CORE BAR

BIT

Do to Time

START Z/19/942
COMPLETE ZL19/4L2
TOTAL MRS.
BORING FOREMAN .. Allen
INSPECTOR
SOILS ENGR.

SOIL IDENTIFICATION SAMPLE
Remarks include color, gradotion, Type of
soil etc. Rock Color,type, condition, hard-
ness, Oriling time, seoms and etc. No Pen Re

Dry, Topsoil - Light Brown
fine SAND, trace coarse
gravel
D ry, B rown zued iun SAND &
coarse Gravel

Bottom of Boring 2'

1

2T

12

I I - -
6RKUND SURfACE TO_____

Son17,il lype
6D.Or; C~Corel W: soh'.dJ

UP' Ln UfvdIrt~ed f'~ison

USED - -"CASING THEN
Proportions Use1I4OIbWt.130foiIn2"0D Sompler SUMMARY-

troce 0 0o000 o Cohtesionless Density Cohesive Consistency Eorth Bo 
2

liltie 1oto20% 1 0iO Loose 0-4 Soft 30 + Hard I Rock Coring



UKM N0U I.JIL. [J I H I L.L.-1 i~li co L~i's INri Va.
100 WATER STREET EAST PROVIDENCE, R I

TO Texas Instruments jADDRESS Attleboro- Mass.. PROJECTNAME Low Level Radiation Inves tOCATON Attleboro. Mass.
REPORTSENT TO above I rldg. 5 PROJ. NO.
SAMPLES SENTTO Taken at Site I OURJOBNO. 95-41

DATE

HOLE NO. 241
UNE & STA.

OFFSET

SURF. ELEV.

Y

At

At

GROUND WATER OBSERVATIONS

offer.-.. Hours

ofter .... HOurS

Type

Size 1 0
Hcrnmer

Hammer

CASING SAMPLER

s/s

300#3011

CORE BAR

BIT

001111 Time

START 7/19/94 _ _

COMPLETE 7/1/94 - oi
TOTAL MRS.
BORING FOREMAN R. ATlen
INSPECTOR
SOILS ENGR.

W?
Fail

I -

SOIL IDENTIFICATION
Remarks include colorgrodotion, Type of
soil elc Rock- color, lype, condition, hard-
ness, Drtilng time, seams and etc

SAMPLE

No12,e-1=1=1=
- Gravel- Gravel

Pushed Cobble

Pushed Cobble

Bottom of Boring 2'6"

1

2

12

12

- I 'h i - I - h -
OROUND SjRFACE TO

Sompte Type
0:Ory C:Cered Azvsm
vp- Undistuibed 1,15otn
TP. T&%1 Pa ;A:,,r.. Vt':vnr Test

USED "___ CASING THEN
Proportions Used 1401b WI. 30-fol on 2' 00. Sampler I SUMMARY
traee O1oO% Cohesionless Density I Cohesive Consistency Earth BorZing
little 10 o20O/ 0-10 LooseI 0-4 Sof 30 + Hord Rock Coring

10-30 Med Dense 4-8 M/Stiff Soamples 2---kn_ 7n§,mlo I I-_ ^1r.O. .... ....



LMM GUILD DRILLING CO., INC.
o00 WATER STREET EAST PROVIDENCE, R I

To Texas InstruWentp /ADORESS Attleboro, Mass,
PROJECT NAME Low Level Radiation Invest-oCATION Attleboro. Maes.
REPORT SENT TO above Z Bldge. #5 I PROJ. No.
SAMPLES SENT TO Taken at Site JOURJOeNO. 95-41

SHEET I OF JA

DATE

HOLE NO. 242
LINE B STA.

OFFSET

SURF, ELEV.

GROUND WATER OBSERATIONS CASING SAMIR CORE BARTi
START 7L19124

At_ ofter . rilouS Type S/S COMPLETE 7/19/94 _ _

Size I 3 311=a' TOTAL HRS._______ BORNG FOREMAN R.
At offer- - Hours Hcrnmer wt 300I IIT 0RNcTOR

Hammer FOIl 30" SOILS ENGR.

LOCATION OF BORING

z
a,

Cosing
Blows

per
tool

Sample
Depths

From- To

Ty pe
of

;omd

Blows per 6"
on Sompief

0-.I i 6 -12 [--2-18

Moisture

Density
or

Consist

StrOaO
Change

Elev

SOIL IDENTIFICATION
Remarks include color, gradotion, Type of
soil etc RoCk-Color,typecondihlon, hard-
ness, Drilling time, seams and etc

SAMPLE

No1Pen Re,
==A -_ - I.t--- --. - -~

G- uraveJl-I-

6"_-1'6"1 D Bl s nod Taken

- - - - -

- - - -

- -,,-,

(3ý")

(3")

Dry, Brown fine to medium
SAND & coarse Gravel,
trace silt

Dry, Brown medium SAND &
coarse Gravel, teace silt

-4 -~.s
Bottom of Boring 2 16''

1

2

. - . - . - S a S - . - . - . -
GROUND SURFACE TO

Sompie Type
O:Ory C-Cored W: -
UP: Undisturbed Vis'ion

• .~ ~ -- . • . .. ,- ,1_ • _

USED _CASING THEN

Proporti~onS Used 140 10 WI. it 30" fall on 20 00 Sampler
trace 0 o1001C Cohesionless Density Cohesive Consistency

i tlie 101020% 0-10 Loose 0-4 Soft 30 + Hord
.-- - - 1 0- -30 Med Dense 1 4-8 M/Stiff

SUMMARY
Eorlthl7'Zrq
ROCk Coring
Samoses



uGUILD DRILLING CO., INC.
tO1 WATER STREEIT EAST PROVIDENCE, R I

TO Texas Instruments IADDRESS Attleboro, Mass,
* pROJECT NAME Low Level Radiation Invesq40CArIoN Attleboro, Mass.

PEPORT SENT TO above - I Bldg #5 PROJ No.
SAMPLES SENT TO Taken at Site -IURJoNO. 95-41

SHEET 1 O
DATE1

HOLE NO. 243
LINE & STA.

OFFSET

SURF. ELEV.
I-. - -

GROUND WATER OBSERVATIONS

At - O f flf.... 4 OurS

At _ _- ofter.__ - HOurS

Type

Size 'D
H-cr~nmer A*1

IHomirmr Foil

CASING SAMPLER

_300#

CORE BAR

BIT

START 7119/94 -
COMPLETE 7/19/94 -

TOTAL HRS.
BORING rOREMAN R. AlTen"
INSPECTOA
SOILS ENGR.

SOIL IDENTIFICATION SAMPLE
Remarks include color, grodoIton, Type of
SOil LC Roc. COIolo, lypoe, cOndition, hard.
ness, Driling time, seams and etc No Pen R.

Brown fine to medium SAND
& medium to coarse Gravel,
trace silt

Dark Brown fine to medium
SAND & medium to coarse
Gravel, trace silt

Light & Dark Brown fine
to medium SAND & medium
to coarse Gravel, trace
of silt

Dark
SANT)

silty fine to medium

Gray silty fine SAND

Bottom of Boring 10'

2

4

5

.24

24

24

241

- . - I n I - * -
GROVNI) SuRF.%CE TO

So-pit Type
:r y C -Cored A -Awp
UP-Ltfd- ur tiod Piston

USED .. . CASING THEN
rioporl,ons Used I 401b W i 30"foIl on 2 0D Somoler I SUMMARY

troce Of(0I/o Cohesioniess Density j Cohesive Consistency JEOrfh 87,,g 10'
ittle 0I1o2O% 0910 . Loose 0-4 Soft 30 + Hard RoCk Coring



TRANSMITTAL SHEET

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)

Our Job 'No; 95-41 Your Project or Contract No.

Date: July 25, 1994 Via:. fcM

'o. Texas Instruments Attention of Mr. Michael Elliot
34 Forest Street
Attleboro, Mass. 02703

Copies I or
Sets DESCRIPTION

Boring Reports: 244 through 255.

SAMPLES:

Remarks: More reports to follow.

By:

L. L. MORRIS

C.:



slam= solW=11.0J La.Lia .Iim,=l.,Few L , J Klw[U. I IUiI[a.
100 WATUR STREET EAST PROVIDENCE, R I

TexaL InstvMnt$ . ,ADDRESS Attleboro. Mass,O•cT NAmE Low Level RUdiation ave CATON.A eboro ss

R ECPORT SENT TO above / Bldg, #5 JPROJ.NO.
SSAMPLES SENT TO Taken at Site JOUR JOe NO. 95'41

DATE

Mm~ No. 24
UNE S TAh.
OFFSET

SURF. £LEV.
Ii . t II

I*1
GR(OJNO WATER OBSERVATIONS

At _6 1

At -

a tter - -.u

afe- ilouls

Type

Size 0
Hctmrer W1
Hormmer Fail

CASING SAMPLER

30"

CORE BAR

BIT

START 7/ZQ20/.4;
COMPLETE 7/20/94 -

TOTAL MRS. _

ORING FOREMAN R. Allen

SOILS ENGR.
. I II I

SOIL IDENTIFICATION SAMPLE
Remarks include color, grodol ion, Type of
soil eic Rocit-color, fyp, condition, hord-
neSs, Drlling time, seams and etc No Pen Rec

Dry, Brown fine to medium
SAND & coarse Gravel,
trace silt

Moist, Brown fine to medium
SAND & medium to coarse
Gravel, trace silt

Wet, Dark Brown, Light Br.
& Dark Brown fine to medium
SAND, trace silt

Wet, Gray silty fine SAND
& Dark Brown Peat

Wett, Gray fine to medium
SAND, trace silt

Bottom of Boring 10'

3

4

5

24

24'

24'

I
- . - * I - * - I -G.ROUrNO SuRIACE TO

Sample Type
D:Dry C!CcredW: hj
Up:ý Undistur bed Vision
TP- T#t,, Pit A'~A-im V('I Toa.

USED . .. CASING THEN
PIOoOrtions Used 1401b Wl. I 30"foll on 200 Sampler SUMMARY

race 0101000 Cohesonless Densly I Cohesive Consistency Eorh Bci-r-• 10'
, llie 101020% O.1O Loose "0-4 Soft 30 + Hord Rock Coring

10-30 Med Dense 4-8 M/Stiff Samples .-I



whili. w llw im n ivUm i ar"-1u swun g 111u % 11 g 9 i o| 1 i1
100 WATER STREET EAST PROVIDENCE, R I

TO T a lanbtroents I ArDRESS Attleboro. Mass.

VWýXCT NAME Low Level Radiation .Iqve.qOtATION Attleboro, Mass.
RE VORT SENT TO above .. ../ Bldg. I5 PROJ NO.
S ,MPLESSENT TO Taek n at S Lte - OURJOBNO -95-41

DATE

HOLE NO. 245
LINE & STA.

OFFSET

SURFt ELEV.
a -

CROUNO WATER OBSERVATIONS

At _ 6'e Hows Type
Size ID
H~cnmer WI

Hamrmer Foll

CASING SAMPLER

300#
30"

CORE BAR

BIT

• ~ R I T im_#.

START 7/20/94 0m
COMPLETE 7/20/94 i
TOTAL MRS.
BORING FOREMAN R. ATTlen
INSPECTOR
SOILS ENGR.

SOIL IDENTIFICATION SAMPLE
RemorkS include cOIOr, grodaolion, Type of
soil tc ROCk-COlOr, type, condition, hord-
ness, Drilling time, seoms and eic Nc Pen Rec

Dry, Rust Brown fine to
medium SAND & medium to
coarse Gravel, trace silt

Dry, Brown fine to medium
SAND & medium to coarse
Gravel, trace silt

Wet, Brown fine to medium
SAND & medium to coarse
Gravel, trace silt

Wet, Grayish Brown medium
SAND & coarse Gravel,
trace silt

Wet, Gray fine SAND, trace
coarse gravel, trace silt

1 24'

247

3

4

-5

-- I

Bottom of Boring 10'

... . .

I
IIhI___________IF.I I I I & I I *

GROUNU SuR' ACf To

~~5Type

00: UndisrulbeJ Vision
T F" T0%g Pit A : Ajicr V _-Vone TeSt

P"ODOr t1
troce

wile
some

USED11 CAS:NG T~iLN
)ns Used 140it)WI 30'fall on?2 0 0 Samoler SY N'

toL% Cohes~cnless Dens~ly cohesive Consistency Eor'h & ,ý _
10T L0 01 Loose 0-4 Sif t 30 + Hard R , -k 1Cot ng
l~toX3% 10-30 hied Dense 4 48 Mi/Stiff mpe20to150c n -I n... I a 1 .8



ftWwn *9UU an map N 0 111-1 1 INM %now
100 WATER STREET EAST PROVIDENCE. R I

TO Texas Instruments /ADORESS Attleboro, Mass,

PROJECT NAME Low Level adiation Inves q,-•ATaON Attleboro, Mass.
REPORT SENT TO above I Bldg. *- IPROJ NO.

SAMPLES SENT TO Taken at Site IOURJOBNO 95-41

DATE
HOLE NO. 246

LINE & STA. .

OFFSET

SURF. ELEv.

GROUND WATER OBSERVATIONS CASING SAMPLER CORE BAR. A

5' START 7/20/94 ___

.' ofter ... HourS Type s/s COMPLETE 7/20/94 ___

Size 1_ 3k,-31 TOTAL HRS.
Al of ter-- Hours H I 300# BT BORING FOREMAN R. AlTlen

Ao Hormer Fait 3011 B T INSPECTOR
HoFmer Foit 30I 50ILS ENGR.

SOIL IDENTIFICATION
Remarks include color, grodation, Type o

soil etc. RoCk color, type, condi lion, hard-
ness, Drilling time, seams and etc

Dry, Brown fine to medium
SAND & coarse Gravel,
trace silt

Brown fine to medium SAND
& coarse Gravel, trace
silt (Dry)

Wet, Light Brown fine to
medium SAND & coarse
Gravel, trace silt

Wet, Brown silty fine
& coarse Gravel

SAIND

Brown Gray silty fine SAND
trace coarse gravel (Wet)

SAMPI

No Pen

1 24'

2 24'

3 2

, " 24

5 4

LE

Bottom of Boring 10'

GROUND $,JRFACE TO

O:Dry C:Cciedj W: .jth!
UP: U ,.$v,~be.1 F,.ooin
T P: Te ý , I A: A.Qc, V -Vone TestI

USC) CASING THEN ............

Prilortio'm Used 14010 Wt. 30"folt on 2'00D Sampl~er SU1.M*ARY

trace 0 to 10 Cohesionless Density I Cohesive Consistency Eor Ih DrqJ0
title 10102% 0-10 Loose 0-4 Soft 30 + Mord Rock Coring I
some t0'0 10,-,30 hied. Dense 4I-8 M/Stiff Somp~es -

soe 2010350/ I %^& r---.. -..



mGUILD DRILLING CO., INC.
100 WATER STREET EAST PROVIDENCE. R I

TO TMx&a .nstruments JADORESS Attleboro. Mass,
* PROJECT NAME Low Level Radiation InvesqtOCArioN Attleboro, Mass.

RPORT SENT TO above / -Bldg- PROJ. NO

SAMPLES SENT TO Taken at Site OURjogNo 95-41

SHFET 1 OF
DATE
HOLE NO. 247
UNE 6 STA.
OFFSET
SURF. E.LEV.

" I
I 

I

GROUND WATER OBSERVATIONS

At 4O QfleI -- Hours

of ler~.-- Hours
S-ze I0
tlcflltriet Ai?
Hortrmer Foii

CASING SAMPLER

3S0

______ 3 00#

CORE BAR

BIT

START 7/20/94 o.m

COMPLETE 7/20/94 in
TOTAL MRS.
BORING FOREMAN R. ATllen
INSPECTOR
SOILS ENGR.

SOIL IDENTIFICATION SAMPLE
Remarks include color, gradation, Type of
soiletc Rock.ColOr,type,condition,hord-
ness, Drilling time, seams and etc No Peni Rec

Dry, Brown fine to m.edium
SAND & coarse Gravel

Wet, Brown fine to medium
SAND & medium to coarse
Gravel, trace silt

Brown fine to medium SAND
& medium to coarse Gravel

(Wet)

Wet, Gray silty fine SAND,
trace coarse gravel

1

_5

2411

2A"

24"

I I*-,-.-

Bottom of Boring 10'

1h I - I -
QF ý'uD ''IACE TO

So Ye1pe
DODf Y C-*Cored W: %j~hod

UIP -Urd-turr'ej Pi!,ion

.)SEO ... ... CASI., THEN

PlOO'rl'onf Used I4OIbW.i 30"follon2' 00 Son,-pier I SUYMARY
troae 01000I Co?~esonless Density I Cohesive Consistency Earth Bc•! l -_.o0 _.
y'tI le t020°/O 010 Loose 0-4 Soft 30 + Hord Rock Coring

flIC)f0 1a .^ 2 I- M4 f



GUIL. DRILLING CO., INC.
100 WATER STREET EAST PROVIDENCE, R I

TO Texas Instruments - ADDRESS Attleboro, Mass.
PROJECT NAME Low Level Radiation InvesaqoCAoN Attleboro, Mass.
* REPORT SENT TO -above - 21dg 2j- I PROJ NO.

SAMP&ES SENTTO Taken at Site - OURJOBNO 95-41

SHEET--F.L -- _ 1
DATE
HOLE NO 248
LINE & STA.

OFFSET

SURF. ELEv._I
_______________________________________________ 9

7OUtNO WATER OBSERVATIONS

atier - Hours

of er t. Hours

Type

Size I D
Hcm~rre, Wt
Hammer Faii

CASING SAMPLER

300#
______ 3011

CORE BAR

BIT

Dot•e Tim@

START 7/21/94 __ .

COMPLETE .7/21/94 ______

TOTAL MRS.
BORING FOREMAN R. ATIo-n
INSPECTOR
SOILS ENGR.

At

SOIL IDENTIFICATION SAMPLE
Remarks include color, gradation, Type of
soil elc Rock.-Color, fype, condilon, hard-
ness, DOilling time, seams and etc N• Pen Fec

Brown fine to medium SAND
& medium to coarse Gravel

1 24"

24'

M4

Gray Brown silty fine
trace coarse gravel

SAND,

Gray silty fine SAND

I - i-I-.-
Bottom of Boring 10'

-1~i. ~I * - '
GROUND TSURFACE TO

Sample Type
O-Dry C:Ccred w:.%Onh,h-

UIP' Undisturbed Pision

USED ...... CASING THIE.N
Poporlhons Ised 1 '401bWt I30"toll on 200 Sampler I SL.VYARY

trace 0 I 0110o Cohesicreless Density Cohesnve Consistency Eor'h 9i '70
h11e Ito2O°/o0  0"10 Loose 0"4 Soft 30 + Hord Rock Coringloll. ICo2O 1a .611 n . . 1 1 . a ",. ,1 7, .•



fifAGUILD DRILLING CO., INC.
100 WATER STREET EAST PROVIDENCE. R I

TO Texas IneStrzmients . ADDRESS ArtleborO. Mass.
PROJECT NAME Low Level agilAtqn InveIshLOCATION Attleboro. Mass.
REPORT SENT TO abgove Bl.dg . PROJ NO.
SAMPLES SENTTO Taken at Site I OURJOBNO 95-41

SMEET ( wO.L
DATE
HOLE NO 249
LINE B STA.

OFFSET

SURF. ELEV.

r'..rROUfjD NATER OBSERVATIONS CASING SAMPLER CORE 8AR 4.1m

At - fer . .. _ HTpeSTART 
7Z21/94 P0

... .. .... S Type S/ -COMPLETE 7121/94 _ is,
S,ze, D TOTAL MRS.

At cf ___--HoursW 300#0 WING FOREMAN R. AITen
A, -,.... o cmer Wt ._ 300* BIT INS COR...

Hammer Fail 301 .. 1__ SOILS E.,NGR.

SOIL IDENTIFICATION
Remcrks include color, grodoIion, Type of
soil ec Rock -color, type, condition, hard-
ness, Drilling lime, seams and etc

SAMPLE

No1PenRec

GraveL
Dry, Brown fine to medium
SAND & medium to coarse
Gravel

Bottom of Boring 2'6"

1

2

12

12

- f -- I

GROUND lCET

'Co~ielred
0; Oty C Cirbed Visio

USED _._ --. ':CASING THEN

Proportions Used 140lbWt 1 30"fallon20OD Sampler SUMMARY

trace o0o10% Cohesaonless Density I Cohesive Consistency Earth Boring .6.
little iOtc2O% Oo 10 Loose 0-4 Soft 30 + Hard Rock Coring

.... 1 10-30 Med Dense I 4-8 M/Stiff Somoles 2.



bGUILD DRILLING CO., INC.
t00 WATER STREET EAST PROVIDENCE, R I

T Texas nstruments -IADDRESS Attleborof Mass,

PROJECT NAME Low Leve Radiation Invesq dOCATION Attleboro. Mass,
REPORT SENT TO Akbo . I Bide. #5 PROJ NO
SAMPLES SENT TO __Taken at S ite IOURJOBNO 95-41

SHEET.__ _ OF

IDATE
HOLE NO 250

LINE & STA.
OFFSET

SURF ELEV.....
. . ... .... Do r....e T Im._GROUND WAER OBSERVATIONS CASING SAMPLER CORE BAR START 7/21/94

At ofte, . . ou ,s Type S/S 01111COMPLETE 71 2!
S~ze' o _i3V.-" TOTAL HRS.

BORING FOREMAN R. ATllen
At. ofter ....... Hours Hemer At 300 BIT INSPECTOR

Hommer Foi I SOILS ENGR.

LOCATION OF BORING

• Cosing Sample Type Bicws per 6" Moisture Sfrolo SOiL IDENTIFICATION SAMPLE
I. Blows Deptt of on Sompuer Density Remarks include color, grodotion, Type of

foo F o Fen.O Chonge soil etc Rock.Colortype,condition, hord-per From-' To Frm-6' 21 Consfst Elev nessDrilhng lime, seoms and etc No Pen Recfoot 0 -6 11 6 -'"121- . . .... -.. .2 .. " -18 . ..... ... ... E lev .. _ . . .. . . . ,•

AsphaLE - Gravel

61- 16111 - D Blows not Taken OV)

1 '6"'2 16 D " -

- - - -

Dry, Brown fine to medium
SAND & medium to coarse
Gravel

(3")

4.
Bottom of Boring 2'6"

1

2

1

12

712X ~LJll
I.i L I I I I ~ I I a -

GROUND SulRF.CE TO
Siomrple Type

D-Dry CI' ored A%'.~%0S"d
UP 1Und'$It)#d~ Piiof

USED ___
Proporlhons Used
trace 0 to 01
little 10 to 20%/
.- _ ,- - -lril

...... CASiNG THEN . . . .

14OibWt- 30"folIon2 OD Sampler | SUMMARY
Cowesionless Density Cohesive Consistency Earth Bc .n .

0 i0 Loose 0-4 Soft 30 + Hord Rock Coring
10-30 Med Dense 1 4-8 M/Stfif I SomŽes _2_



LrkGUILD DRILLING CO., INC.
100 WATER STREET EAST PROVIDENCE, R I

TO _Texas InStruments IADDRESS Attleboro, Mass.
SPROJECT NAME kV Level Radiation Inves t~.OCATION Attleboro, Mass.

ID PORT SENT TO above Z Bldg. 5 IPROJ NO.
SAMPLES SENT TO Taken at Site JOUR JOBNO. 95-41

SHEET. 1 . . 1
DATE
HOLE NO. - 251
LINE I STA.

OFFSET

SURF ELEV..

I
GROLIND 'OATE R OBSERVATIONS

At-

At

oft, le .-.-. _

ctter-_.-.-. .Hours

Type

Size .

HCrmrer wl

Hammer Fall

CASING SAMPLER

S/s

300#
30"

CORE BAR

BIT

001111 Time
o.mSTART 7121194 __ _p.m

COMPLETE Z/.LL2 pin
TOTAL HRS,
BORING FOREMAN R. Ale-n
INSPECTOR
SOILS ENGR.

I

SOIL IDENTIFICATION
Remarks include color, grodotion, Type of
SOil etc Rock -color, type, condition ,hord-
ness, Driling time, seoms ond etc

SAMPLE

NoPn Rec

- uravel

Dry, Brown fine to medium
SAND & coarse Gravel

Bottom of Boring 2'6"

2

2

12

12

- I - I _____________________________ h h - I -
G'Q0'JN0 5'jw'ACE TO

D-Dry _C:C'eJ A:Aol.hod

USED CAS....T....._"_ THEN
P"rOpOeIOns 1401b ,i•O i30 foiton 2"0 D. Sov~er I SMARY
troce 01o10%o Cohesio.less DensI Cohesive Consistency Eoe, th • .I.
4'ile 10to200% OI io Loosei 0-4 Soft 30 + Hord Rock Coring



GUILD DRILLING CO., INC.
100 WATER STREET EAST PROVIDENCE, R I

TO Texas Instruments IADDRESS Attleboro, Mass,
* PROJECT NAME Low Level Radiation Invest I ATON Attleboro, Mass.

REPORT SENT TO above LB -Bidg.SI. PROJ NO-.
SAMPLES SENT TO Taken 4t Site JOu B JNO. 95-41

SHEETOF..L. .OF

DATE
HOLE NO. 252
LINE & STA..

OFFSET

SURF. ELEV.

GROUND WATER OBSERVA' IONS

At.

At

of let.. Hour?

oflfe . -....- Hours

Type

S;ze f D
Hcmmer Wt
Hammer FOll

CASING SAMPLER

s/s
3_]E"-31
300#

30"

CORE BAR
START 7/21/9.
COMPLETE 7/21194 9•
TOTAL HRS.
BORING FOREMAN -R. Allen
IWM.TOR
SOILS ENGR.

BIT

SOIL IDENTIFICATION SAMPLE
Remarks include Color, gradotion, Type of
sool etc Rock i color, type, condi lion, hard-
ness, Drilling time, seams and etc No Pen Rec

Dry, Brown fine to medium 1 12"1(
SAND & coarse Gravel

Wet, Gray silty fine to 2 2
medium SAND & coarse Gravel

Bottom of Boring 2'

I
GROuND 3JIRrA.CE To

Soitplie Type
0: Dry C :Coted
UP: Lnd-slurbfd io-',son

USEC _____ CASING TpiEN

Proportions UseOd 140': Wtu 30fo0 on 20O Sampler I SUMMARY

oce 010100/% Cohesionless Density Cohesive Consistency Eorth B•. '._'tre Ota20
040-1 0-0 Loose 0-4 Soft 30 + Hord Rock Coring



GUILD DRILLING CO., INC.
10= WATER STREET EAST PROVIDENCE, R I

TO Texas Instrumento n ADORESS Attleboro, Mass.
PROJECT NAME Low Level Radiation Inve 11OCATION AttleboroA Mass.
REPORT SENT TO aboye / Bldg. #5 IPROJ No.
SAMPLES SENT TO Taken at Site I OUR ,009 NO. 25-41

SHEET. 1 OF-

DATE
HOLE NO. 23 ,
UNE 1 STA.

OFFSET

SURF ELEv.
i

I I • I --

At ___

GROUND WATER OBSERVATIONS

ofler - Hours Type

Size I D

Hcr•'mer WI

Harr-mer Fall

CASING SAMPLER

S/S
3___-311
300#

30"

CORE 8AR

BIT

START 7121194 L
COMPLETe 7121/94 ..
TOTAL HRS.
WORING FOREMAN R re

INSPECTOR
SOILS ENGR.

At offers__ Hours

SOIL IDENTIFICATION SAMPLE
Remarks include color, grodotion, Type of
soil elc Rock. Color, type, condition, hard-
ness,•Drilling lime, seams and etc. No Pen Rec

Dry Brown fine to medium
SAND & coarse Gravel

Dry, Brown fine to medium
SAND & coarse Gravel

(Pushed Cobble)
Bottom of Boring 2'

1

2

12

1-2

I h h ________________ h h
GROUND 5URFACE TO ___

Somle Type
0 Dr y C -C red W:/.oash-d
UPIUnd'sturbe-J Pision

USED ___. _ CAS %4G THEN
Proportions Used 140ib WI 30"otll on 2"0 D. Sampler I SUMMARY
trace 01010% Cohesionless Density J Cohesive Consistency Eorth Boring 2
little IO1200% 0-10 Loose 0-4 Soft 30 + Hord Rock Coring

. .- 1 10-30 Med Dens0 4-R M/qtff I qnmia. -



=&!onILU iA LJFIILLIN i CON, INC.
100 WATER STREET EAST PROVIDENCE. R I

To Texas Instrumento IADDRESS Attleboro. Mass,
e PROJECT NAME Low Level Radiation .nvei;e4OCATION Attleboro. Mass*

V REPORT SENT TO above I Bldg. #5 PROJ NO.
SAMPLES SENT TO Taken at Site IOURJO8NO. 95-41

SHEET 4 OF-,

DATE

HOLE NO. 254

LINE & STA.

OFFSET

SURF. ELEV.
.. .Dote Time

GROUND WATER OBSERVATIONS CASING SAMPLER CORE BAR 2
START ZLUL2

_____ oler.__ MOURS Type S/S COMPLETE ZLZIL.24 I
s.ze 0 _3k1-311 TOTAL MRS.

9ORING FOREMAN R. A-1en
At a #ter.. HOurs Hcmmer ift 300# BIT INSPECTOR

Horrmer Foil 30" - I04L. ENGR.

SOIL IDENTIFICATION
Remorks include color, gradalion, Type of
sol etc Rock -color, type, condition, hord-
ness, Drilling lime, seoms and etc

SAMPLE

No JPenlRe
_______________________________________ 2= * = * =

Dry, Light Brown fine to
medium SAND, trace coarse
gravel, trace silt
Moist, Brown fine to medium
SAND & coarse Gravel, trace
silt

Bottom of Boring 2'

1

2

12

2

- . - . . - . - . n
GROUND 5LURrACE TO ___.

So-Dole Type
0:( ryfi C -Cored A" thiih-d

UP: Und~,$urbed FPi.Ion
IP-:Trsi Ri A: A-~imu V:Vi:hn.act,

USED "CASING. THEN

Proportions Used 140ibWl.R 30"follon 2"OD Sompler I SUMMARY
trace 0OIo O°/0c Cohesionless Density Cohesive Consistency Earth Botring Z t
little 10lo20%/o OiO LooseI 0-4 Soft 30 + Hard Rock Coring

. 10-30 Med. Dense 1 4-8 M/Sthff Samples



iGUILD DRILLING CO.D INC.
100 WATER STREET EAST PROVIDENCE, R I

TO . Texal i.nstruments ADDRESS Attleboro, Mass.
PROCT NAME Low Level Radiation nves 40oCATON Attleboro. Mass.
REPORT SENT TO__. above / Bldg. OS PROJ.NO.
SAMPLES SENT TO--- Taken at Site OUR JOBNO 95-41

SHEET. I- __o 1
DATE
HOLE[ NO. 255
LINE 5 STA.

OFFSET

SURF ELEV.
J
I Ul I

At

At

GROX~tjD WATER OBSERVATIONS

a$Ifter . Hour$

____ Ct ~'.. Hours

I

Type

Size 0
H-Cmmer
Hommer

CASING SAMPLER

300#
30"

CORE BAR
Dore Time

START 7/21/94 __ ..nA
COMPLETE 7121/94 A
TOTAL HRS.
BORING FOREMAN R. ATe-n
INSPECTOR
SOILS ENGR.

VAil BIT

SOIL IDENTIFICATION
Remorks include color, grodotion, Type of
Soat etc RoCk. COlOr, type, conditiOn, hOrd -
nest, Drilling time, seams and etc

SAMPLE

No[FeRec
12 I=- Gravel

Dry, Brown fine to medium
SAND & coarse Gravel

Dry, Light Brown medium
SAND & coarse Gravel

-4

Bottom of Boring 2'6"

1

2

12

12

I ~I~I ___ I - i - h - I

,-,ROND) SJR9ACE TO
SorPle 7yre

0 ry C o-.til
UO" Un-lre vision~

uSO - .. "CASING THEN

i'ioportions Used i4C 0bWt K 30 foIl on 2 00. Sampler 5tU'MMARY t

'roce 0 oO% Coriesionless Density Cohesive Consistency Earth Boring

' 0e IO0o20% 0 ;0 Loose 0-4 5oft 30 + Hord Rock Coring



TRANSMITTAL SHEET

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)

Our Job 'No; 95-41 Your Project or Contract No.

Doate: July 26, 1994 Via: f cm

7o: Texas Instruments Attention of: Mr. Michael Elliot
34 Forest Street
Attleboro, Mass. 02703

Copies / or
Sets DESCRIPTION

Boring Reports: 256 through 268.

SAMPLES:

Remarks: More reports to follow.

By:

L. L. MORRIS

CV?:



'1111111111P 111111 aw one n I boW li= # I IM soon

100 WATER STREET EAST PROVIDENCE. R I

TO Texas I~nstrument$8 _ADORESS Attleboro, Mass,
PROJECT NAME Low Level Radiattioni•nlqtocArION Attleboro. Mass.
REPORT SENT TO above..-.. I J ldg.. I PROJ NO
SAMPLES SENT TO .-- T akednt..-SiteL I _OURJOBNO. 95-41

DATE
HOLE NO 256
LINE & STA.....

OFFSET

SURF. ELEV.,
I

-- ..- I
rPQutfD VATER tIBSERVATiONS

At - after __ __- ic ' T I~

Hcrrrner Fall

CASING SAMPL• R CORE BAR

300# BIT
30"

Dat.e T I_.rho
START 7/22/94 . _ ,
COMPLETE //22/94 J
TOTAL MRS.
BORING FOREMAN R. A-TTW
INSPECTOR
SOdLS ENGR.

L.OCATION OF BORING
Casng 1 Sarpe T,;;e Btc-s Per 6', M0ostre SOIL IDENTIFICATION

SI'ota Remorks include COlOr, gradoO on, Type of SAMPLE
8io- r DePthS of on So-pe Dn Frorr ensC onf soil etc Rock..colOr,type,condition,hOrd

fteor -62 t-'2-12 Cons,st Elev ness, Drilling time, seoms and etc Pen

0V Asinalt - Gravel
Dry, Brawn medium SA2W &

61'-1'6" D Bli Takn

1 161-2 '61"

-- u i-

-• . ----..--...

. . .- .... -.. .....

n (3k") lDry, Browa medium SAND &
coarse Gravel

Pushed Cobble(3")

- - I

Bottom of Boring 2'6"

2 12

-1

- - - _______________ I a I - I I - I - I - ii - - I. -
U''L -.-Q. j'AcE TO . - -

TOTpl ype
I- ry Coe Zs.I

T. I'vd tp Pt A A L' .. 'jeT

trace 0 t o i 0/ 0
11t1e !0 10201"'.

St)"1'e 2Ot c,3.5 ffc

'.CASiNG TI,4EN_____

1400bW1 30 fillon 2 00 Sar,'pler 5SUMMARY
Cories-ontess Den,,', Cohes e Consistency LEoor'ý0i ý276kC

010 Loos J 04 Soft 304. tlard Rorkh Coring
I0-30 med oense 4.8 1M/Sliff Sa-pies 2

V) i - 1' ro I A-16; C1.1E r_



WUJIL.L iIFIILLINW CO., INC.
100 WATER STREET EAST PROVIDENCE. R I

TO R..!IIas nB nl... jADORESS Attleboro, Mass.
SPROJECT NAME Low Level. R!a.tiok. n 1-.qtOCATION Attleboro, Mass,

REPORT SENT TO ........ .. L..../--- &L.15 PROJ NO
SAMPLES SENT TO- Take _,,i.r, I _OUR JO9 NO 95-41

SHEET - L_ OF I
DATE

HOLE NO 2
LINE 8 STA.,

OFFSET

SURF. ELEV. ,,
IL

CGP(jJD 'AATER OBSERVATIONS

after . . r'- U s T, ýe

5,,e .
TIC -r-'rer

1c; r 'met

CASING SAMPLER

S's

300#
30"

CORE BAR

BIT

Oafs Time@

START 7122/24
COMPLETE 712224 _ j1
TOTAL MRS.
BORING FOREMAN R. Alien
INSPECTOR
SOILS ENOR.

At cfle 'e ~. q)r

- . I

LOCATION OF BOR;NG __

x Casing ý-,rnleDI t, pe &i,o
81o*5 Deopsr Of o

per Fromr- TO r )rrr

f oolt

-A pet 6" Moisture S--ae SOIL IDENTIFICATION
soI Remorls include color, grodotion, Type of SAMPLE

Sor".Pief Densofy Cnonge soil elc Rock. cotor, type, ConditiOn, hord
r 1"-"i ,2-I8•(•ons~I I Elev ness, Orilling time, seams ondetc No Pe, Rec

.. .. . I ... :. .... . .... • -- ; .. ; __ _.,,- - ., - " -- !- Ti

I O'" AsD, L- -.. rave.
- 11

611TT 611 DD Blow s no Takc

1- _ 1 6t1'21611, D " "

- . -.. ....... . ..... ..
- - S -

- - -

n (3½") Dry, Brown medium SAND &
coarse Gravel

Light Brown & Gray fine to
medium SAND & coarse Gravel,
trace silt

(3")

-- v

Bottom of Boring 216"

1

2

7ij7~

... .... .....

I - I - - I - - I -~ - I _____

LiOP'd~ure Pso
T P: Te!., p,; ' .."nob VI Vo.nt. 10%1

INropar 1.on US 1 d1
trare 0 o 1 O1%

il.- iO`Nno?01Y-,I

_ ' CASING THEN

14OmbWt 30'foIl on 2 00 Sw,'r.pler
Cohesionless Density Cohesive Consistency

0 10 Loose I 0-4 Soft 30 4 Hord
10-30 Mead Dense 4.8 M/Stiff

SUMMARY

EartIh Boring.
Rock Coring
Sampees -- 1-'--...



13m GUILO DRILLING CO., INC.
100 WATER STREET EAST PROVIDENCE, R I

TO Texas jnstruuengtj. IADORESS Attleboro, MaSs.

PROJECTNAME Low Level Ra4dation InyeqtlOCATION Attleboro, Mass.
REPORT SENT TO above / Bldg,.#5 "PROJNO
SAMPLESSENTTO- Taken at Site I OUR JOBNO 95-41

SHEET 1_ _

DATE

HOLE NO _258
LINE & STA

OFFSET

SURF. ELEV. ,,
II1[ I • I

II _ - - - - --.... . I I

GOUt

At ____

At

0 WA'TER OBSERVATIONS

aCher -- Hours

rFer___ _.Hour$

Type

Size -0
i-tcr-.rner &I

Haern'r Fail

CASING SAMPLER

300#
30"

CORE BAR
Dole .I..

START 7/22/94
COMPLETE 7/22/94 II

TOTAL MRS
eORING FOREMAN R. .TIW
INSPECTOR _ _ _ _ _

SOILS ENGR. ________

BIT

S Casing Sczrrp;e Type aBcws pe- 6' Mo-5ture Strata SOIL iDENTiFiCATi~f4SAPL
sl Bow$ DLerptrs 0f on Sarnp-ei ~ lne Remarks *rclude colior,grcdatiari, Type ci AML

SI per FrcTo 17 Fom7co Cag soilletc Rocl..color, type, condotcrhard
l oot 0,-61 6 II 2 8 C ts Elev ness, Drili~ng tine, seams oad etc N~ =PeE e~

0- AsPnall: - Gravel

V-116"or D Blo s not Takl

1 610-2 16"1 D "L #I

- - - -

______ --- - '- --

------- 1-

n (34") Dry, Brown medium SAND &
coarse Gravel

Dry, Light Br., Dark Br. &
Gray medium SAND & coarse
Gravel, trace silt

(3")

Bottom of Boring 2'6" i

I-.... . 'I - I - I ~ I - I - -

G;C'UNOj !&lR ACE[ TO
sarrole 7VIe

DOry C'Corej
Praoa'tonS Lised

I"ace 0101i0/t

CAS;NG TH4EN

14Olb Wt 30 toll on? 2 00 So-pler $'Y MA
Cohesionless Density Cohesive Cons,stencyE I o,,h 1,-i•g 6

0"-0 Loose 0-4 Soft 3X + Hord 1
L-ý k Cor,n.

in-'No mo-i r .2-A UlIc..e 2-A



SGUILD DRILLING CO., INC.100 WATIR STRUT EAST PROVIDENCE, R I

To Texas• nsruments IADDRESS Attleboro, Hass.O PROJECT NMAm IE Leve 8tA_ Jdj•onj. qtLoCATIoN Attleboro. MaSs.
REPORT SENT TO-- AboYv 0/ Bld i PRoj NO
SAMPLES SENT TO Taken at Sire IOURJOSNO 95-41

SHEET (WF

DATE -

HOLE NO 259
LINE a STA.

OFFSE T

SURF ELEv.
- .

-~ 4- DOVII Time
GROU40 WATER OBSERVA",OINS

At _ Of Itf -.. - . " t'S T .

5"e Di

CASiNG SAMPLER

300#
30"

CORE BAR

BIT

START

COMPLETEI-
ýTOTAL MRS.

BORING IOREMAN R. ATlen
INSPECTOR
SOILS ENGR.

_____________________________ I a

LOQCATION- C(F,.BOR:-N'

Blow$ cFr-ory s Of
per F t-

8 cwvs pef 6'
Cr' Sor,;e'

F T z

MIO's lure
Density

or

Strawa

C1101191?

Elev

S5,L IDENTIFICATION
erreorks ,nclude ColOr gradation, Type of

sol eic Rock. COJor, ftpe, Candiaon, hard
ress , Drilling time, seoms and eIc

SAMPLE

NcT e7FRe c
I

ýn'IA!sf Asphalt - Gravel

6-1P "6" D Blows no Take

1 '61-2 '6"1 D "

......... .. i

Zri

-.. . ... -

n (3") Dry, Brown fine to medium
SAND & coarse Gravel

Dry, Brown fine to medium
SAND & coarse Gravel

(3#')

2 '6"
-I I

Bottom of Boring 2'6"

I

2

-L2

12

- - - & & -
'u'ý)UL4t '.jR.%~CE TO

"Olroie C Ccej I
SiSE 0

i r~oprl.cins Used

?'O('e (11010Z/
I

- CAl.iNG Tr'EN -.

140' in % a 30 Iai on 2 00D Sampler j SUMMAHVf 1
Coaiesionless flens.'y Ccthes~ue Consistency Eoar Ih 6C-1-1Z.-

(Y - *' ni I () -.1 Cnf, f AO 4 Hn'rl R.rik :.nr~nn,



cmGUILD DRILLING CO., INC. •SHET DIF
100 WATER STREET EAST PROVIDENCE. R I DATE

To ,TexasIstruOment. ADDRESS Attleboron Magi. HO.OLE NO 260

I PROJECT NAME LiaOW Level Rad!t9LnlYiq tOCATION Attleboro. Mass. LINE & STA

REPORT SENT TO ........ Ab ye do1d, Is PROJ NO OFFSIET

SAMPLES SENT TO -.. '. C 0 I OUR JOBNO 95-41 SURF. ELEV.

tjROiUtj NATER 00SERVATIONtqS

At -. -_ O• r ...... HcuPeS

Hor~r mrFor:

CASING SAMPLER CORE BAR

300# BIT

Do11 4111m 0

START 7/22/94 t.
COMPLETE 7/22/94 F:.
TOTAL HRS
BORINA FOREMAN R. Alen-

INSPECTOR
SOILS ENG.,

LOCATIONt rF BC-Ral'- -

a. *'

611 -1 1 FY 611

T

mo-sluge

Dens, ty
or

Cons~to

Strata
Crionge
Elew

SOIL IDENTIFICATION
Remarks include color, grodotiOn, Type a
soil ItC ROCk- COOr,type, Condiion, hard
ness, Drfhing lime, seoms ond etc

* - ~ -

0" AsDfaic - Gravel
-9.

n (3Ok") Dry, Grayish Brown fine to
medium SAND. & coarse Gravel

- -I

t I
- .t -t -- -- --

- --. -.---.--- - ~---4 --

- -I- -~-

S-- -.--. --*1~- ___

-1 -'

- - - ,f -

- -- .-.-- -~ -.- F.-.--

(3") Brown fine to medium SAND
& coarse Gravel, trace sil t

Bottom of Boring 216"

St NMPL E

N,- Per. Rec

-1 12' 2

2 12 3"

N

K't
I

... .. . ... ..

...•';J •. _11 ...

- . I I - h - A - I 'I Iil

'D~FW C!CO'ed A Acý:. I"ae C toIOCc'/L.

CA -:NG TH E.N ......

1401D~ W1i a30 foil on 2 Q) D Sotrwer
C "lesionless OCmilI Lct.eiive Consisten~cy

1 0 Loose .j 0-4~ Soft 30 + "a'd Q



to LIIL3 .L1ILLINW CO.S INC.
100 WATER STRUT EAST PROVIDENCE. R I

To e ItS U . .... ....... .IADORESS Attleboro, Maas.

PROJECT NAME IYq . 4Le1ve.L- 49d.Atig.._vPY_.,o- CATION Attleboro. Mass.
REPORT SENT TO . .. ........ Ii lPROJ NO

SAMPLE S ENT TO. OUR JOB NO 95-41

SHEET ,. J.OF
DATE
HOLE NO. 261
LINE & STA.

OFFSET

SURF. ELEV.

DIal Time
-

I
G'efLAA1TEFw 08SERVATIONS

L

CASNG SAMPLER

30,_ 3OO_30"#

COPE BAR

BiT

iff T im. @
START 7/22/94 _ .__
COMPLETE 7122/94 ____:_
TOTAL MRS.
BORING FOREMAN R. Allen
INSPECTOR
SOILS ENGR.

Hours

a

_Irni T T%s ý'P- -
~'

& .Žj 218

mo~sture
Density

of
corns.5?

Sltc-lc
Cr~.v-ge

I ~ I

SOIL iDENTIFICATION
Rerraorks include Color, gfodotion, Type of
Soi etc Rock- COIc, type,CondsOfl, hard-
fe s. Drilhing lime, seams and etc

I kI lLI~. J~~- 6A.
U , It,•il~l~l,•l~i -- J6vcIDry Brow & rydul I

6 TT D Bl4s not Take

___ I 6f'6-2 161 D~ w-7- ,

... ---.

2-_2" _--.:_- :i:-.. .:- -.

. . . . . ... . . . . . ..... . . - -.. . .. ....

n (3½")

(3")

Dry, Brown & Gray medium
SAND & coarse Gravel

(No Recovery)

I '6"
____ 21611

Bottom of Boring 2'6"

SAMPLE

Nc Per Rec

1 12'

2L 212

K-

5iIi .-

-----1
___ ~ ~I I I I1 . I....... I_________________

NiN. Tp'& $-l *- %

r ~

'3C C i~tCiV~

.*'.. c
~

CAYNC3 TPIFN......

I4O0 t' A ' 30 foil on 2 D .3 S0'r i~er ofARcy'-ewc.iess Den "fy Lcrhes,ýe Consistency Earlh
C. 10 Loce '. - 4 501 30 + "reor Q:!k 'Cor't'g

K" IN0. ked Oenf 4-8 V/St~ff SexrC~es 2



TO
PRO

SAM

GUILD ORILLING CO., INC.
100 WATER STRUT EAST PROVIDENCE. R I

Te"as Instrumants .ADRESS Attleboro Masn,
£CT NAmE Low Level Radiation InvesqtocArToN Attleboro, Mass.

TSr ST TO above aide,. #5, PROJ No

PLS SENTTO Taken at Site I OURJOBNO 95-41

SHEET oL . OJ
DATE
HOLE NO 26
LINE & STA.
OFFSET

SURF. ELEV.
I I I

V
CRCWJj WATER OBSEPVATP:,S

At __ oflre . "IO%'s

SýZei 0
i-1c-Imoer *i

MHnrrev Foi.

CASING SAMPLER

.s/s

3000

CORE BAR

BIT

Oote Time

START 7/22/94 , 0
COMPLETE 7/22/94 ____

TOTAL HRS.
ORIKNG FOREMAN R. AlTe-n

IFJSPECTOR
SOILS ENGR.

I

SOIL IDENTIFICATION
Remarks include color,grodotlion, Type of
soil ec Roci -color, type, condo lion, hard-
ness, D0riitng time, seams and tic

SAMPLE

- Uravel

Dry, Brown fine to medium
SAND & medium to coarse
Gravel
to color change to Light
Brown

Bottom of Boring 2'6"

1

2

12i

12-

- I I

GROU%tD JqjrAC To
SolrIpe Type

D:Ory C:Ceree l

o~t)- CAS!NG THEN__ _____

Poroportiouns used '4ib W I a 30" fallon2 00 So.-roer I SUMMARY
trc 00000 Coooe5-oniess Density fcohesive consistency Eo#?t3,-1N V

Vile i0io20%/ O'O0 Loose 0-4 Soft 30 + Hord Roai Cot ing



aGUILO OR ILLING CO.9 INC.
100 WATER STREET EAST PROVIDENCE, R I

TO - Texas Instrunient. IADDRESS Attleboro, Mass-

PROJECT NM Lo Level MdJAtion Invesc0CATION Attleboro. Mass.
W RPORT SENT TO___ above / sd. #5 PROJ.NO.
SAMPLES SENT TO. •.aken at Site i OURJOBNO 95-41

SEET 1 OF
DATE

HOLE NO 263

LINE 8 STA. .

OFFSET

SURF ELEV._
I1

I - - -
- - -- - - - - - -I I-I I

GPOU9J hATA~ OBSERVATIONS

/ta . . Offer .......... e•Gue'.• Tir~e

5-eic 0
rIC-mer
Horr-e

CASING SAMPLER

s/s
3OO#
300#

CORE BAR

BIT

uto Timll

START 7/22/94
COMPLETE 7/2219!4 3
TOTAL MRS.
BoRING FOREMAN R. ATT-en
INSPWCTOR
SOILS ENGR.Foi,

I _____________________________ - _____________

LOCATCi "I CF BKA-,N _

S1Colar~g 5~crr~e -,; 8aos per 6' - Moisture Strata SOIL IDENTIFICATION SML11- Ri o* Devo't 04 of, Sorr-p.e, Remarks ,nclude color, grodoaion, Type ofI per I Ie• ensity Change Soil etc Rock-color,fype, Conditon, hOrd-lo.op F- or ness, Dr,llin, time, seams and etc Na Pen re
tootý E>6 c2___ Consist Efew ~-

0O AsDIrlB1 - Gravel
-q

6"-1'6" D Blo%,s not Take

11•6"-2 '601 " "

- -

_ _ _ --- .... ....-.

- - -

n (3O") Dry, Brown Gray fine to
medium SAND & coarse
Gravel, trace silt

Dry, Gray medium SAND &
coarse Gravel, trace silt

(3Y)

2'6"
1Bottom of Boring 216"

I.

2

H

12

12

I-.

ý77j,
I - - - - I - - I

Q~CuND S..A'.%CE TO
SO".~ Elf T

_.E!C~ic '

uSECý _____ CAS;NG TH-EN
Proporvtoms Uea 1 40 b w t 11 30"toll on 2 03D Sampler S~UAMARY

?'ce e 0cu, ote o~es Desiy Ccies~ve Consistency otIY
!.fe :t?ý 0-10 Lmos 0-4 Sal t 30 + 'lord Ca --orng_



GUILO DRILLING CO., INC.
100 WATER STREET EAST PROVIDENCE. R I

TO Texas Instruymelto jAooDRss Attleboro, Mass-

PROJECT NAME Low Level RadiatLon lnvesftcLATION Attleboro. Mass.

REPORT SENT TO above I PROJ NOSAMPLE$ $ENTTO__ Taiken at Site . OUR JOB NO 95-41

SHEET L . ovA
DATE
HOL( NO. 264
LINE & STA.

OFFSET

SURF. ELEV.
to -

GROUND AIATER OBSERVATIONS

At

At

Cliff ... . How]

5 ze D
1riC%-.ef #it

CASING SAMPleR

S/S

300#
3011

CORE BAR

BIT

Dat.... Te.__#

START 7/22/94

COMPLETE .7/22/94 - i
TOTAL MRS.
ORING FOREMAN R. AITT'e-n

INSPECTOR
SOILS ENGR.

LOCATION-OF BORING______________ ____ ____

ý osjrlq $ornrje t,.e Cot pet 1MO.-stur tra SOIL IDENTIFICATION SML
P- sos Dor OfrCn -rv~ ~ n trl Rerrorks include color, gradation, Type of SML

per. From r, From TC Sc-ensity Chon'ge soilletc Rock -Color,type, condition, horJ
Fro- Q F6 2 8 rCons st Elev ress.0 lii~ng time, seorns and si N Pn e

tAspnlaxL - Gravei

611-116" D Blor~s not Take

1' '61#"2 16"-, "

______

- - - -

_______ - ~~'

- - -

- - , - - -

n (3k")

(3")

Dry, Brown medium SAND &
coarse Gravel

Dry, Brown fine to medium
SAND & coarse Gravel

~4. 4

Bottom of Boring 2'6"

11894 5

1

2

12

12

~~*1 %IfI'I'
IIV'I- 1V1 11VaU !fM

W ~IaI..5 A ______ - -
FjREACE TO

up.-

T V - To, 1 9), A

,,are 0 o1C /
'ictt 10!02011".

- -. 5AS4C. THE~N

i4Q0 b *I a 3C% fll On 2 0 0 Somapier cUMMARy~
Coir~es.o'ness Densay Cohes,"t ConsistencyEat&,g

0 10 Loose I 0-4 Sof r 30 4- Hard R.:)ck Cof'ng
0 -30 hied Dense I 4-8 16/Stiff ISam-i't'. .2



GUILD DRILLING CO., INC.
100 WATER STREET EAST PROVIDENCE. R I

To Texas Instruments 1A 0ORESS Attleboro, Mass,
* PROJECT NAE Low Level Radiation InvesItOCATION Attleboro, Mass.

REPORT SENT TO above i lg. #5. PROJ No
SAMPLES SENT TO-- Taken at Site I OUR JOOONO. 95-41

SHEET l oF
DATE

HOLE NO. 265
LINE & STA.

OFFSET

SURF. ELEV.
I

- GROut

At

JD WATER OBSERVATIONS

oflet. Hour s

cl Yee -..- Hours

Typ~e

Sze i D
HCrnmer *1
Hoerm,., Fail

CASING SAMPLER

s/S

300#
30

CORE BAR

BIT

Doff.! Time.

START 7/22/94
COMPLETE 7/22/94 _
TOTAL HRS.
SORING FOREMAN R. AAT-en
INSPECTOR _
SOILS ENGR.

LOCATION OF* BORING
x Casing 51ample Type eows per 6" Moisture SOIL IDENTIFICATION

l' lw e ts o n $ r-ifStrata SOAMIEN IFCA IO
I- lowSl Oeptrs of j on Soample Density Remarks include COlOr, grodation, Type of SAMPLE

pe rm-To srieFrom TC of Can~e soiletc Rock.-Color, typ.e, condition, hard.
l00' To 0S611. 6-12 ,2-18 Conrjpt EIev ness,Drhilling lime, seams andetc Nc Pen Rt

: eOO Fro .. -- .. . ...... ..... .. .

01-i' D Blo~is not Takd n ( 3 ý"l)
I 11T1

w m

- - - " -

Drys TOPSOIL, Brown Loam,
powdery, trace coarse
gravel
Gray medium to fine SAND
& coarse Gravel, trace silt

(3")

2't 1--I-I~I- .9
Bottom of Boring 2'

- U * - S - .9- .9-

U- j~*t~Y~t~

- -,--,

- - - -

1 "'1

_____Lizzi_
-- 4-4--I I--

-9 4-4.- -4-

-- ~I ___ i~I ~i-~*. - I _________ I
GRO'UND SJRFACE TO

0.Dry C'Cc'red
U'L~n0j~sfrbipd Vision

USED ........ CASING THEN
Proporthons Used 40ib WI.a 30"foli on 2 00 SOmpler SUMMARY

toce 0oIO1O/ Coohesionless Density Cohesive Consistency Earth BoN 2
il""e 001o200/o O'10 Loose 0-4 Soft 30+ Hard Rock Coring



GUILD DRILLING CO., INC.
IO WATER STREET EAST PROVIDENCE, R I

TO Texas Instruments JAOORESS Attleboro. Mass.
PROJCTNAME Low Level Radiation InvesqocArION Attleboro. Mass.
REPORT SENT TO_ above / Bldg. 5 I PROJ. NO.

SAMPLES SENTTO Taken at Site IOURJOINO. 95-41

SHEET 1 OF
DATE
HOLE NO 266
LINE & STA.
OFFSET

SURF. ELEV.,
ii ot._.• Tim__

GP0-COUND NATER OBSERVATIONS CASING SAMPLER CORE BAR 10 ma

AtSTART 7/22/94
At Hourer -- Mows Type S/S - COMPLETE 7/22/94 - .

Sze.; D __ '3" _ TOTAL HRS.

At cI- CtC-. ~Hours Hc-mer Aj 300# BT BORING FOREMAN R. AT-en
Hamm.er Fall 30" BIT INSPECTOR

Orr-mer FOIl 30" I SOILS ENGR.

SOIL IDENTIFICATION SAMPLE
Remarks include colo gradotion, Type of
soil etc. Rock - COlOr, type, condition, hard-
ness, Drilling time, seams cond etc No Pen Re

Dry, TOPSOIL, powdery Loam,
trace coarse gravel

Dry, Brown fine SAND, trace
coarse gravel

1

Bottom of Boring 2'

2

12

S2i

"1I

I
a * - * , - . - . -

GCI)ULA :ý,'R;ACE TO ___

Sonpie lyipe
0:ry C:Corej A%,,-.

USED ---- 'CASING THEN

P,ioPOrtfons Used J I4IbWWI. 30'fOlton?'OD Soarimper SuMMARY I
trace 0ot °o0 0 Cohesionless Density Colhesive Corsistency Earth Bcwnq
little ito10/1 0-10 Loose I 0"4 Soft 30 + HardI Rock Co1n-g



GUILD DRILLING CO.9 INC.
100 WATER STREET EAST PROVIDENCE, R I

TO Texas Instruments IADORESS Attleboro. Mass.
PROJECT NAME Low Level Radiation InvesatOCATION Attleboro. Mass.
REPORT SENT TO above / B-dI. DA . PROJ NO.

SAMPLES SENT TO Taken at Site lOUj 10eNO. 95-41

SHEET OF

DATE

HOLE NO. -26
LINE & STA.

OFFSET

SURF. ELEV..
I

I

GROUN~D WATER OBSERVATIONS

At

At

ofter Hour

0 lfte.. -Mours

Typ~e

S-ze; D
rivnmer W!

HrairFail

CASING SAMPLER

S/S
3k11311

______ 300#

30"

CORE BAR

BIT

AM1 Tien$

START 7/22./94 --
COMPLETE 7/2294
TOTAL HRS.

BORING FOREMAN R. Allen
INSPECTOR
SOILS [NOR.

LOCATION OF BORING

Casing Sample T,pe Bicws per 6" Mo,slure Stroto SOIL IDENTIFICATION SAMPLEtao., -et• o- 0on Iope 6- Oens~ Ee "~sDiigtme em adecNoPnRslBows Dept'ts [Oft on Sampler Density j Remorks include color, grodation, Type ofFrOm- T or Cnonge soiletc Rock -color, type, conditionhard-

Tloopre o-r61 6 -12 [2"18 Consist ElevDi ma

01,1' D Blmos not Taki In
-6

(34")

(3")

- - -

_- - - -..

- - - -

Dry, Brown TOPSOIL, powdery
& coarse Gravel

Dry, Brown fine to medium
SAND & coarse Gravel,
trace silt

I II

Bottom of Boring 2'

2

2

12

M2

I

†1
I -. * I I b & h ___________________________________________________ I I ____ I

I GROUND s,1Rr.'fCE TO .. . ....
Sorrvie Type

IIIry CCcrel •

USED ..- .. CASING THEN

Proport'ons Used" 401b WI -30'foi on?2'0 D Sampler I SUMMARY

$race o0 joI0 Collesionless Density Cohesive Consistency E ofth B"" Ing '



TO
PRO

REPI
, AlU

GUILD DRILLING CO., INC.
100 WATER STREET EAST PROVIDENCE, R I

Texas Instruments ADO•RESS -Attleboro. Mass.
JECT NAME Low Level Radiation InvesqLocArjlON Attleboro, Mass.,
DRT SENT TO above Z Bldg. #5 IPROJ NO
a, rc crojYTn Taken at Site 3, ,oAn&If %-AI

SHEET- 1 OF

DATE
HOLE NO. -268

LINE S STA.
OFFSET
SURF. I£L V

GROUND WATER OBSERVATIONS 1tCASING SAPR CORE BAR

START 7/22/2 PA
,Tpe I COMPLETE .- L22./ Silt

Sze ID 3V-3" _TOTAL MRS.
At_ A3BORING FOREMAN R. A enA!c~e • ous Hammer Foil 30(' BIT INSPECTrOR

Harivrer FOIi ____ 30" ____ SOILS E..NGR.

LOCATION OF BORING 
SOILS 

_____

• Casing Sarrple 1 Tpe 'ws per 6" Moisture Stroto SOIL IDENTIFICATION SAMPLE
- BlOws Depts of on Sormpie, D Remarks include color|grodotion, Type of

Der Fep'.is T cmpt __ _ Densty Cs ong7 soil etc Rock-Color,type, condition, hard- -

foot l F-6 6-,12' 2-18 Consist Elev ness,Drilling time, seams andelc No Pen Rec

0,-1l D Blo4s not Takc

- 4. .

n (3ý")

(3")

Dry, Brown fine SAND (Topso
& coarse Gravel

Dry, Brown fine to medium
SAND & coarse Gravel

I

_ 2pv H 2'
4 - 4

Bottom of Boring 2'

- -- -

- -- --

n - -- - -

L)l

2

1±

I i

....

_ - I - I , I -, I Ai I
I

GOOUND 'ý:QrA.CF TO
Soirvie Type

F*OY CýCcreJ :Q'.
UO0 L~ndJ-Ivtured :%O

I SE D
Proporton s Used
trace 0t00/ c
fi'tte Icj 1200%

1 "AqiNG THEN .....................
1401bW1. 130f-oIIon2'O0 Som•pler I 5UMIMARY 2

Cohesionless Density Cohesive Consistency Earth Bcinq "

0-,0 Loose 0-4 Soft 30 4- Hard RoC" Coringif .lf~ 1. 1 " . .. 4 I - -,



TRANSMITTAL SHEET

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)

Our Job *No; 95-41 Your Project or Contract No.

Date: July 27, 1994 Via: fcm

To: Texas Instruments
34 Forest Street
Attleboro, Mass. 02703

Attention of: Mr. Michael Elliot

Copies 1 or
Sets DESCRIPTION

Boring Reports: 269 through 276.

SAMPLES:

Remarks: More reports to follow.

By:

L. L. MORRIS

Wc:



VWGUILD DRILLING CO., INC.
100 WATER STREET EAST PROVIDENCE, R I

TO _ Texas Instruments ADORESS Attleboro, Mass.. PROJECT NAME LWos Level Radiation InveSgtOCATION Attleboro. Mass.

REPORT SENT TO above L Bldg-1.3 i PROJ. NO

SAMPLES SENT TO Taken At Sitep OUR JOB NO 95-41

SHEET I OF-

DATE
HOLE NO. 269
LINE & STA.

OFFSET
SURF. ELEV.

-m
- - -~--------- I

GROUND 'WATER~ OBSERVATKIONS

A, _ of ter H~ours Type

Sze ; D
HemCrmer *1I
Hemrmer Fail

CASING SAMPLER

s3s

______ 300#

CORE BAR

BIT

Dots Time

START Z123/94 _ ._

COMPLETE 7z23/94 -_ $A
TOTAL MRS.
BORING FOREMAN R. ATlen
INSPECTOR
SOILS ENGR.

I I

SOIL IDENTIFICATION
Remarks ,nclude colorgrodation, Type of
soil etc Roch-colortype, condition, harJ-
ness, Drilling time, seams and etc

SAMPLE

Noen Rec
R _ i

- J = I = S =
- (uravei- Uravei

Dry, Brown fine to medium
SAND, trace coarse gravel

Dry, Brown fine to medium
SAND & medium to coarse
Gravel, trace silt

I

-I
Bottom of Boring 2'6"

I-

12!

~ m ~ I _____________________________________ i - a - I -
GROUND 5,jR`ACE TO

O:OrY 6C:Cred ':c%%.

11n. - - -- I

USED ____ CASING THEN ..............

PrOpo't~ons Used 140ObWt. 30'follon200 Sampler SUMMARY

trace OolOO/o Cohesionless Density Cohesive Consistency Eorh B7"i.6g_

i,-rie 10 io2O(%, 0 10 Loose "0-4 Soft 30 4 Hord RoCk Coring
-. 1 10-30 hied 0c~ 4-A M/4af I qnrn-110



GUIL. iRILLING CO., INC.
100 WATER STREET EAST PROVIDENCE, R I

TO Texas Instrugents I AODRESS Attleboro, Maas,
. !PROJECT NAME Low Level Radiation InveqtoCATION Attleboro. Mass.

REPORT SENT TO - above / Bl. do - PROJ NO.
SAMPLES SFNT TO Taken at Site OUR JOBNO. 95-41

SHEET...I.L..O.F I
DATE
HOLE NO, 27
LINE & STA.
OFFSE T ______

SURF. ELEV.

GROUNDO WATER OBSERVATIONS CASING SAMPLER CORE BAR START IRE Te I

A, after .... H.tours Type SII COMPLETE 7/24/94 -

Sze I D 3113' TOTAL MRS.
BORING FOREMAN R. Alien

At otter... HourS Hcmmer Wt 300 BIT INSPECTOR

HOmmer rail -.1021 SOLs ENGnR. "

SOIL IDENTIFICATION
Remarks nclude color, grodotion, Type of

SOl etc RC -color, typo, condtion, hard-
ness, Drilling time, seams and etc

SAMPLE

- Gravel

Dry, Brown fine to medium
SAND & coarse Gravel

Dry, Brown medium SAND &
coarse Gravel

-I
Bottom of Boring 2'6"

2
12

12---

a a
GROUND SIRrAC'.E TO USED __ --- 'CASING. THEN

bam RIOYE ! Proportions used 1 4l0io Wt. a 30"toll on 2 00D. Sampler 5UMMAHY
D:Oty C=Cored W~i:'hn•,'ja troce OtolOO/o Cohesionless Density Cohesive Consistency Earth gc.i, 1

,P: Undistubed Piston little tONoZO 0"O0 Loose 0-4 Sof1 30 + Mara Rock Corn9
1 10-30 Med. Dense 1 4-8 M/Shft Samples 2



' GUILD DRILLING CO., INC.N00 WATER STREET EAST PROVIDENCE, R I

*O Texas ingtruments IADDRESS Attleboro. Mass.
PROJECT AIAME L-o Level Radiation Inves tocArioN Attleboro. Mass.
REPORT SENT TO above L jBgJ5. I PROJ NO

SAMPLES SENT TO Taken at Site IOURJO NO 95-41

SHEET 1 0f_•
DATE
HOLE NO. 271
LINE 8 STA..
OFFSET

SURF. ELEV.,
I

SI
GOUND WATER~ OBSERVATIONS

At -- alle'r -- - lio-irs

after.- .--- Hoofs

Type

Size ' C
Hcimrer
Hamnmer

CASING SAMPLER

S/s

300#
30"L

CORE BAR

BIT

koLe Tim._

START 7/24/94 o.
COMPLETE 7/24/94
TOTAL HRS.
BORING FOREMAN R. AlTlen
INSPECTOR
SOILS ENGR.

W1
FOil

LOCATION OF BORING
Casing Sample ), 8eows per 6" Mo sture SOIL IDENTIFICATION

D sity Remorks include Color, gradation, Type of SAMPLE
Pe B FIO DepTio S of on So•.~e, oensy Crhonge soil etc Rock -colortype, condition,hord-

plt From-! 6e Fr-o 6-2 ;2 18Consist Flay ness,Drilling time, seams ondetc No Pen Re__ fOO - -' osit Ee ___________________

Asphalt - Gravelm

6'i1'6''1 D~ BI( s not Tak•

i-"- - - " . -

__________________________

- - - -

- - - -

n (3k") Dry, Brown medium SAND &
coarse Gravel

Dry, Brown, Tint of Gray
fine to medium SAND &
coarse Gravel

(3") 2

12

12

-q. 4

Bottom of Boring 21610

F - & _____ S ~ I & I -
GRCVJN-0 Sj5RFACE TO_

Sample Type
O:O6ry C:COIý-d :.%)Nh

UP: nd-L-s, L'.-in I
USED_ . .... "CASING THEN

Proportions Used m40bbWt.ik30"foiion2'OD Sampler SUMMARY

lroce 01010%/ Cohesionless Density Cohesive Consistency Eorthizo,---'-
,..,,. ,nitýno/_ 010 Loose 0-4 Soft 30 + Hard Rock Corona



GUILD DRILLING CO., INC.
100 WATER STREET EAST PROVIDENCE. R I

TO Texas Instrumento - IADORESS Attleboroo Mass.
. PROJECT NAME Low Level Radiation Invesg tOCArION Attleborox Mass.

REPORT SENT TO above- / Blrd. # I PROJ NO.
SAMPLES SENT TO- Taken at Site I OURJOBNO. 95-41

SHEET .. _ OF
DATE
HOLE NO .. 272
LINE S STA.

OFFSET

SURF. ELEV.

. .. ...j WA E-BER A IN Da te_. T line_. I
GROUND WATER QeS'RVATtONS CASING SAMPLER CORE BAR. START 7/24/94 0.

At . oves TyPe S/S COMPLETE 7/241/94

Size ____ .-. " D TOTAL HRS.
BORING FOREMAN R. ATlen

At Cite ......- Hours icmer _ _ 300 SeIT INSPECTOR

HGrrrmer Foil 30" .... SOILS ENGq.

SOIL IDENTIFICATION
Remarks include color, gradation, Type of
soil etc Rock- color, type, conditiOn, hard-
ness, Drilling time, seoms and etc

SAMPLE

- Gravel

Dry, Brown fine to medium
SAND & coarse Gravel

Dry, Brown & Rust in color
medium SAND & coarse Gravel

Bottom of Boring 2'6"

1

2

7-

I - h ~1 - i - I -
GRO~UND SLuRPACE TO -

somp~e 1vp
D~yC-Cc'~es iii-oS,

U0 LUnd.Stur~Dp VISon

USEO "CASING THEN
Pioportions Used 14OIb Wt. K30" fa on 2 00 Sompter I SU'gNOARY
troce Otoito. Cohesionless tensily Cohesive Consistency Eorih T,', .
,, ioZO0 .0-10 Loose 0-4 Soft 30 + Roro Rock Coring



GUILD DRILLING CO., INC.
100 WATER STREET EAST PROVIDENCE. R I

To Texas •Inst mltn, JIADDRESS Attleboro, Mass.S PROJECT NAME LOW Level Radiation InvestJOCATION Attleboro. Mass.
REPORT SENT TO above Bide. #5 PROJ NO

SAMPLES SENT TO Taken at t OUR JOB NO. 95-41

SHEET O1
DATE
HOLE NO. 273
LINE 8 STA.

OFFSET

SURF. ELEV.
J

i

- - ~-- - -. - ~- I
CjROUNOj wATER OBSER VAT IONS

At _._ ofter Hlours Type

Size. -
rHcr'met *1
Hcrrnmer Fall

CASING SAMPLER

s3s

300#

CORE BAR.

BIT

Dots Timeg

START 7/24/94 p."

COMPLETE 7/24/94
TOTAL HRS.
BORING FOREMAN R. ATle-n
INSPECTOR
SOILS ENGR. _.I

SOIL IDENTIFICATION
Remarks ,nclude color, gradation, Type of
soietc Rock. color, type, condition, hard-
ness, Drilling lime, seams and etc

SAMPLE

No [PeRec

- Gravel

Moist, Brown medium SAND &
coarse Gravel

Dry, Dark Brown medium SAND
& coarse Gravel

Bottom of Boring 2'6"

F-

12

I
1~* 

I - I - & A
CG6(uN0 SRFACE TO

amrrple Type
V: Oty C:e Cored ~
UP: LUndoltrbed Vision

USEDl ._ . CASýNG THEIN
P~opori~on$ LI5QdJ 1401DWt. a 30 fOil on?2 0 0 SompIer 5 UW4MARY

',ace 0,010%~ CatieS-nleSS Density Ccee Consistency jEo,Ih [Fui2 1 61
;!I io001020 0 10 Lose 0-4 Scft 30 +- Hard Rock Cor~r~g



GUILD DRILLING CO., INC.
100 WATER STREET EAST PROVIDENCE. R I

To Texas instruments JADDRESS Attleborop Mass.
PROJECT NAME Low Level Radiation Inves t.OCATION Attleboro. Mass.

REPORT SENT TO above / Bldg. #5 PROJ. NO

SAMPLES SENTTO Taken at Site OURJOONO. 95-41

SHEET.....O, 1

DATE
HOLE NO. 274
LINE & STA.

OFFSET
SURF. ELEV ___- __

SUF LV
10ROiuNO WATER OBSERVATIONS CASING SAMPLER CORE BAR

At - otter ..... Hours T•S/Se

S-ze i D 31-3

At ce'.. . HOHurS Hcmrner Nt 300# BIT

Hama, er Foil 30"

Do?@ Time

START 7/24/94 o.
COMPLETE 7/24/94 - I
TOTAL HRS.
BORING FOREMAN R. ATe-n
INSPECTOR
SOILS ENGR.

m I I

SOIL IDENTIFICATION
Remarks include color, gradation, Type of
soil ec. Rock -color, typo, condition, hard-
ness, Drilling time, seams and etc

SA MPLE

No Pen Re,
1=1=1=

- GraveliWGravel
WeL, Brown fine to medium
SAND & medium to coarse
Gravel

Wet, Brown silty fine SAND
& medium to coarse Gravel

Bottom of Boring 2'6"

2

- . a p b - I - I a
GRCXiNfl `014ýAC TO

Ci:DrY C.:Co.ej ~%s.

USED CASING THEN

P,Opor,.on$ Lised 14OIbWt 130-fotton2'O0 Sompier SUMMARY

troce OtotO 0 /o Cohesionless Density j Cohesive Consistency Eorth BJ,", 216L
'ittle iOto2O% 0-10 Loose I 0-4 Soft 30 + Hord Rock Coring

... 10-30 Med Dense I 4-PI M/Rhff Ir-m,,iato



*0 LdLUILLJ UNIILLING CO.3 INC.100 WATER STREET EAST PROVIDENCE, R I
TO Texas Iinstjumate .ADDRESS Attleboro Magss.

SPROJECT NAME Low Level Radiation Inves tILOCATION Attleboro. Mass.
REPORT SENT TO above I Bl.dg,- # PROJ NO.
SAMPLES SENTTO Taken at Site I OURJOONO 95-41

SHEE[T - • OF
DATE
HOLE NO. 275

LINE S STA. _

OFFSET

SURF. ELEV.
I I

7, GROUND WATER OBSERVATIONS

At Of let r HOuS

Atofe __ Or

IF

7Yr'C

S-ze; D
m1c.-mer *1

HGrr~rn)er Fall

CASING SAMPLE R

S's
300#______ 3O0"

CORE BAR

BIT

START Z124/94 .. M
COMPLETE 7/24/94 ___

TOTAL MRS.
BORING FOREMAN R. Allen
INSPECTOR
SOILS ENGR.

SOIL IDENTIFICATION
Remarks include color, grodOtion, Type of
Soiledc Rock- color, lype, condtion, hardo-
ness, Driling time, seams ond etc

SAMPLE

- kiravei

Dry, Brown fine to medium
SAND & medium to coarse
Gravel

Bottom of Boring 2'6"

1

2

12

12

-I - _ _

GROuIND SjRF!ACE To
Samrpie 7ype

6-6rv C:Cared *7t: e"'loh
UP" Un'.sif.rubed Pi~lon
TPz Teri Pit A-A~ .-. .,. T...,

SED . . CASING THEN

Prapo,'hons USed 140ioWt l 3e0"! on 2 00 Sarrpler 5Jý-YMARYr

tPre o010 ,j Conesionless Denst&, j Cohesive Consistency Forl Ouxq

!title 101020/c 0 0 Loose 0-4 Soft 30 + Hord Rock Coring -- _-
... ... 1 tO-30 Med Dense 1 4-8 M/Shiff Sompoles 2 .



t1U.l.. I ,i, j J ,.,/ Ir.U
too WATER STREET EAST PROVIDENCE, R I

Texas Instruuents .ADORESS Attleboro. Mass,
P*OJECT NAME Low Level Radiation Inves 9tOCATION Attleborom Mass.
REPORT SENT TO above / Bldg. #5 PROJ'NO-.
SAMPLES SENTTO - Taken at Site JOUR 0 ..NO. 95-41

DATE

HOLE NO. 276

LINE & STA. __

OFFSET

SURF. ELEV.
II

ffRJNo WATER OBSERVATIONS

At _

At

offer .-- ours

otter - --.. o..

Type

Size I D

i1cmmer W1

Hammer Foil

CASING SAMPLER

-S/S

3O0#______ 30"

CORE BAR

BIT

Dot@ Time

START 7/24/94 O,

COMPLETE 24/94 - ."
TOTAL HRS.
BORING FOREMAN R. ATle-n
INSPECTOR
SOILS ENGR.

_________________________________________________________-I ___

SOIL IDENTIFICATION SAMPLE
Remarks include color, grodotion, Type of
soil etc Rock. color, type ,condihon, hard -
ness, Drilling time, seams and etc No Pen Rec

Wet to Dry, Brown medium
SAND & medium to coarse
Gravel, trace silt

Dry, Brown medium SAND &
coarse Gravel

Bottom of Boring 3'6"

1

2

L2"

2"-

I
'. ~

C,~uoS'.QiRACE TO

0:Ory tC:Cred &7'.%w'h9oL
UPý nd-sturbej Piston
TP-1Tes1 Pit A- A~,n 'J.A.VnaTact

t .. ...6CASING rfEN

Proporthons USed 140ibWt 1 30"folton 'O Sompler I UMMAP)A.,R
,, o f o 'oo) Cooesonless Oensity I Cohestve Consistency Eo',h Bon _ -

'title 010t2o% 0I"0 Loose 0-4 Soft 30 + Hord Rock Coring
10 , •30 Med Dense 4-8 M/Stift Somp'es 2



TRANSMITTAL SHEET

GUILD DRILLING CO., INC.
100 WATER STREET, EAST PROVIDENCE, R.I 0Z914

(401) 434-0750

Subject: Boring Data - Low Level Radiation Investigation/Bldg. #5

Location: Attleboro, Mass. (Willard Street)

Our Job 'No; 95-41 Your Project or Contract No.

Date: July 28, 1994 Via: fcm

To: Texas Instruments
34 Forest Street
Attleboro, Mass. 02703

Attention of. Mr. Michael Elliot

Copies I or
Sets DESCRIPTION

Boring Reports: 277 through 287.

SAMPLES:

Remarks: More reports to follow.

By:

L. L. MORRIS

Cc:



, GUILD DRILLING CO., INC.100 WATER STREET EAST PROVIDENCE. R I

* - TexasO nstrumente jADORESS Attleboro, Mass.

PROJECT NAME Low Level Radiation Invesqt.ocATION Attleboro. Mass.
REPORT SENT TO above / Bldg. #5 PROJ. NO.
SAMPLES SENTTO Taken at Site - OURJOBNO 95-41

SMEET 1 OF -
DATE

MOLE NO. 2Z7
LINE B STA. _

OFFSET
SURF. ELEV.

II
- ------- -- I

GROUND WATER OBSERVATIONS I

At _ _ offer .- Hours

of ter_.-. Hour

Type

S-zeI D
Hcmnmer A'1

Horpimet Foil

CASING SAMPLER

s/s

300#

CORE BAR

BIT

Dote TI m.I
START 7 2_•L2 4  o.COMPLETE 7/25/94 __

ITOTAL MRS.
BORING FOREMAN R. Allen
INSPECTOR
SOILS ENGR.

SOIL IDENTIFICATION
Remarks include color, grodahaon Type of
soil elc RoCk-Colot,typeCondIhon, hard-
ness, Drilling lime, seams and elc

SAMPLE

No Pen Re

- -ravel

Dry, Brown fine to medium
SAND & coarse Gravel,
trace silt
Dry, Grayish Brown fine to
medium SAND & coarse Gravel
t, ,arA C: ~i I

Bottom of Boring 2'6"

1

2

1

12

~I~h ______ ___________________________________________________ & - I - I - I
GROUND $a-,R;-CE TO)

Somolf Type

0' OY C'Cored W-w.!
UP: uftf .f-,- I-.

USED "CASING THEN

Proporlions Used I 1401b Wl 30" foil on 2' 0 Sompler 5UMMARY '
trote 01010% Cohesaonless Density Cohesive Consistency Earth 611



GUILD DRILLING CO., INC.
100 WATER STREET EAST PROVIDENCE. R I

TO Texas Ins.truments . _ ADooREss Attleboro, Mass.
pROjECT NAME Low Level at..dia__tLo j~vM. qLOCATION Attleboro. Mass.
REPORT SENT TO-- ..... L LJ5._ IPROJ. NO.
SAMPLE S SENT TO e .I OUR jOB NO 95-41

n i n i

SHEET oF J

DATE
HOLE NO. 278

LINE 8 STA_

OFFSET

SURF. ELEV.
ii I I

. )nfA Tim.,
rPi(ijOUNO WATER OBSERVATIONS

Al ~ after _Hou 5~w

At after__. ___ 1fV .
4
our5

Tlipte

$ze; D
ti C rrMe f

Hý.rrier

CASING SAMPLER

30OO
........ N il•

CORE BAR

BIT

• 0
START 7/25/94 P
COMPLETE 7/25/94 _ _

TOTAL HAS.
BORING FOREMAN R. ATT-en
INSPECTOR
SOILS ENGR.

Abt

SOiL. IDENTIFICATION
Rema~rks include Color, gradation, Typ~e of
soil etc Rocii -color, tpe, cond, lion, hard -
rnes,Ourillng Iivtie, seoms and eic

SAMPLE.

NoPnR

- Gravel
I

Dry, Grayish Brown medunum
SAND & coarse Gravel

Dry, Gray medium SAND &
coarse Gravel, trace silt

Bottom of Boring 2'6"

2

...........

TI

12

-- 1

b-- . _____ I

So ptf1I Type
O-Ory CeC~ej ~

t'ropo'l'0Im se

Vocr' 0to 10 Yc.I
CASiNG YtIEN.......~.. ~ . .

1401b Wl ~30" fail on?2 0 0 Samp'~ler I SIIMMARY'
(>bhe~ionless Densily I Cohesive Consistency Earth f.N



GUILD DRILLING CO., INC.
100 WATER STREET EAST PROVIDENCE. R I

Texas I•fstrumenlts IADDRESS Attleboro, Mass.

. P~)RJECT NAME Low Level Radiation InvesqtocArlON Attleboro. Mass.
REPORT SENT TO above I Bldg. #5 J PROJ NO.

SAMPLES SENT TO Taken at Site I OURJO0NO. 95-41

SHEET OF~
DATE
HOLE NO 279L
LINE & STA.

OFFSET

SURF. ELEV..---_____

Doff Time
GROUND WATER OBSERVATIONS CASINO SAMPR CORE BAR START 7ZL2•.L.2 pi

At ofter. - - Hours Type S/S COMPLETE 7/251 94 -2Ai

Size I D 3_ j"_3_ TOTAL MRS.
A __- Hours i-,crrfnmer Wt 300# BIT BORING FOREMAN R. AT ]e-nAt eBIT INSPECTOR

Harrrmer Fall 301I SOILS ENGR.

LOCATION OF BORiNG-

Casing Sample Type Blows per 6" Moisture Strolo SOiL. IDENTIFICATION SAMPLE
Remarks include color, gradation, Type ofrBlow Dept?$ of on Sampler Density Change soil etc Rock-color, type, condilion,hard .Uj per From - To scrrpie "-'OT6 70 6of.iZ1 •n~~ Ee

fot. ......... 6.....1;.1 1 5t.... Elev ness, Drilling time, seoms and elc Nc Pen Rei

AspnlaLL - U~raveL

6"1-1_" 611T D Blos not Take

116"--2 -6"

n (3k") Dry, Brown Gray f ire to
medium SAND & coarse
Gravel, trace silt

Dry, Light Brown fine to
medium SAND & coarse Gravel
trar-e silt

(3")

Bottom of Boring 2'6"

-1

2

I .

--1
di

h _______________I _____ & - I - I - - 11 I - I
GkOCUND SJRFACE TO

Somnpi, Type
0" Dry C ;CCred A _..%A0,

LPritn~isurtbej pi!,ion

IfioportionS Used

trace Oto0: %
ltte 10 o°20'1'0.

.. CASING THEN

14ftl V, I 1 30"ftll on 2' 0 0 Sampler SUMMARY
Coueslonles$ Density I Cohesive Consistency Earth Bor,-g Z'__•

0 i0 Loose 0-4 Soft 30 + Hard Rock Coring
iO-'%o Mom no•tnv A-A ul(,.ef I



GUILD DRILLING CO., INC.
100 WATER STREET EAST PROVIDENCE, R I

TeO a, Instruments IADDRESS Attleborog Mass.
PROJECT NAME Low Level Radiation InvestocArION Attleboro. Mass.
REPORT SENT TO above /L BdR.i OS PROJ NO.
SAMPLES SENTTO - Taken at Site I OURJOBNO 95-41

SHEET 1 OF-..

DATE

HOLE NO. 280

LINE & STA.

OFFSET

SURF. ELEV.
I - _ _

J .. . . . ... . . . . . . . . .. .
GOND WATER~ OBSERVATIONS

At

At -

ofter.- Hours

offer__. .... OurS

T ype

Sizei 0
Hcrnmer *1
Ham~mer Faii

CASING SAMPLER

300#

CORE BAR

BIT

oaf$ Tim@
START 7125/94 9'
COMPLETE 7/25/94 A _

TOTAL MRS.
SORING FOREMAN R. Alien
INSPECTOR

LOCATION OF BORING ......

x Casing onrr:pie TVDe Bows per 6" Moisture S$rofa SOIL IDENTIFICATION SAMPLE
1 81001 Deptt S on Soe Remarks include color, grodotion, Type of0. per FromD T0  o m•. ensity Cor onge sod etc Rock.color, type, condition, hOrd-

tFr-om- T1o8 i"liConsist or le ness, Drilling time, seoms andetN Pen Rec
_- - -. . -- ."- _ ""_'__ . . ...... .. __ . _L _ _ _ 9-,!....,

0"" ASDhalt - Gravei
-0. - - --

6"-I'6"T- D BloGs not Takf

1 '6"-2 '6" 1 " "

-

n (3ý") Dry, Brown fine to coarse
SAND & medium to coarse
Gravel, trace silt
Dry, Grayish Brown medium
SAND & coarse Gravel,
trar-e silt

(3")

vj i
Bottom of Boring 2'6"

1

2

E

12

12

-, I - I -9 * -

4-- -- 6-4-4---+-

-. I ~4~ - I -

I 0.- I -4-4-

- , ,, - -

-

----7
- S & A. - I.........I - S - I S - ______ '

GR~OUND SURFACE TO
samrple TVpe

c~crv C-Cored
UP fldiiturbed Pi~aion

USED _------ 'CASING THEN

iP'Opor.ons Used 14ObWt a 30 'fil on2 D Soirpier I SUMYARy.

,,lte iOo2 0 /o 010 Loose 0-4 Soft 30 + Hord Rock Cotng

-..... 10"30 Med Dense 4-R M/;t,ff , CnMni--



GUILD DRILLING CO., INC,
100 WATER STREET EAST PROVIDENCE, R I

TO ".'exas 0Istrun•"ents ADORESS Attleboro, Mass.

. PROJECT NAME Low Level Radiation Inves tLOCAriON Attleboro. Mass.
REPORT SENT TO above 1 Bld 01. 1 PROJ N•.
SAMPLES SENTTO Taken at Site I OURJOBNO 95-41

SHEET. O 1
DATE
HOLE NO. _28_

LINE & STA.

OFFSET

SURF. ELEV.

----~-- I
F GROU

At-

Al

DU WATER' OBSERfVATIONS I

offer . -. rours
Type

Size 1. 0
Hicmmer *1
Harr-mer Faii

CASING SAMPLER

s/s

300#
_______ 30"

CORE BAR

BIT

Oare Time

START L/25/94 .

COMPLETE 7/25/94 1;
TOTAL HRS.
8ORING FOREMAN R. T-ff--
INSPECTOR
SOILS ENGR.

I-.--

SOIL IDENTIFICATION
Remorks include coloe, gradotion, Type of
sod eic Rock. color, type, condilion, hard.
ness, Drilling time, seams and etc

SAMPLE

- .iravel
Dry, Brown fine to medium
SAND & coarse Gravel,
trace silt

Bottom of Boring 2'6"

2

12

12

GRO'UND 5S04. ýACE TO

6-5ry- -C~C-0rej -A~ I
UJSED __ A"NG THEIN___

Piapoirlions Used 1 40Oib WI 30"fall on?2 0 0 Sampler SUVMMARY
l'ace 01C I Cophes~onfeSs Density Cchesive Consistency Eotlh Barq2 1 L
ON& io (in2CV'.4. 0-10 1 oose 0-4 Sof t 30 + Hard IRork Carina



OUILE. ORILLING CO., INC.
100 WATER STREET EAST PROVIDENCE. R I

TO ___Texas Instruments ADORESS Attleboro, Mass.

PROJECT NAME Low Level Radiation Inveq4ocATON Attleboro. Mass.
REPORT SENT TO above I Bldg. 05 PROJ.NO.

SAMPLES SENTTO, Taken at Site I OURJOBNO. 95-41

SHEET .. 1.. 1.OF

DATE

HOLE NO. 282
LINE & STA.

OFFSET

SURF. ELEV.
m

- I
GROUND WATER OBSERVATIONS

At

At

after - l rours Type
Size I D
H-Cmrmer WtI
HOnnrrimer Fall

CASING SAMPLER

S/s

300#

CORE BAR.

BIT

Dotr.e T m.e
START 7/26/94 P.1

COMPLETE 7/26/94 -

TOTAL HRS.
BORING FOREMAN R. AITe-n
INSPECTOR
SOILS ENGR.

f

SOIL IDENTIFICATION
Remarks include color, gradation, Type of
soil elc Rock -C.olor1 ype, condition, hard-
ness, Drilling time, seams and etc

SAMPLE

No FPen FRec
.-i

- Cravel
Dry, Brown medium SAND &
coarse Gravel

Dry, Grayish Brown fine to
medium SAND & coarse Gravel,
trace silt

Bottom of Boring 2'6"

1

2

12

12

I
I h I - b

GIZOLND S~J13ACE TO____
SUMVile Type

LIP, Urd1!SU~bej~
TP' Te', Pit .* - -.. is. -- .

USED -.------. "CASING THE.N

Proportons Used 14OIbWt £ 30"-Olon 2'00 SOmpler S ;U4MMARy

trace 01010% Cohesionless Density Cohesive Consistency Eorh E'i• h •a gn Z
lile 010o20 0 10 LOOSe,, 04 Soft 30 + Hord ROCk Corng
.... . 01 ," '0-30 Med Dense 4-8 NI/Sttff Sorofes . 2



iffw GUILO DRILLING CO., INC.
100 WATER STREET EAST PROVIDENCE, R I

TO _eajs Instruments /ADDRESS -.Attleboro, Mass,
-PROJECT NAME Low Level Radiation Invet .ATION Attleboro, Mass.

REPORTSENTTO - above I /--- #i5 PROJ NO.
SAMPLES SENT TO - Takla at Site - OURJOBNO. 95-41

SHEET- 1 O.. .... 1
DATE
HOLE NO. 283

UNE & STA.

OFFSET

SURF. ELEV.
I I I| 1

GROUND WATER OBSERVATIONS

Aj -o

At

after _ Hours

Of Per-.-.. Hours

Type

Szel I0
Hrl~tMet W1

Horurner Fail

CASING SAMPLER

S/SA11-30
300#

30"

CORE BAR

BIT

DoaLte Time

START 7/26/94 V.
COMPLETE 726/94 J
TOTAL HRS.

BORING FOREMAN R. ATle-n
INSPECTOR
SOILS ENGR.

SOIL IDENTIFICATION
Remarks include color, gradation, Type of
soil etc Rock. color, type, condilion, hard-
ness, Drilling time, seams and etc

SAMPLE

No Per Rec
"1:; = I = U

Dry, Brown medium SAND &
coarse Gravel

No Recovery - Pushed Cobble

( Dry, Grayish Green fine to
medium SAND & medium to
coarse Gravel, trace silt

Bottom of Boring 316'1
I I

2

3

12'

12

12

~i~l I - I - I -
GROUND) 1C$fif-CE 10

0:IDry C :Cored :AO.d
UP: Und-ilusbedj ~U.son

USEA) ......
Proportions Used

traoe 01010%
little 10 to 20O/r

... CASING THEN
140ib Wt a 30"toIl on 2' 00 Sampler LSUMMARy

Cotesionless Density Cohesie Consistency Eoarh E -orq ._Y3'6'
0-10 Loose 0-4 Soft 30 + Hard RoCk Coring
10-30 Med. Dense I 4-A M/qWhf ISnn'• t 1'-"



GUILD ORILLING CO., INC.
100 WATER STREET EAST PROVIDENCE. R I

TO Texas Initruments IADDRESS Attleboro, Mass.

PROJECT NAME LOW Level Radiation Inves toCATION Attleboro. Mass.
REPORT SENT TO above / Bldi. #5 JPROJ NO.

i SAMPLES SENT TO aken at Site I OURJOBNO. 95-41

SHEET " OF
DATE
HOLE NO 284

LINE I STA.

OFFSET

SURF ELEV.

IY

GROUND WATER OBSERVATIONS

'At

offer .- - ours

afte -_ Horlus

Type

Size I0
Hcrnmer Wi
H~jnmer Foil

CASING SAMPLER

S OS

30"

CORE BAR

BIT

Oate Time

START 7/26/94 ;:m
COMPLETE 7/26/94 j"
TOTAL HRS.
BORING FOREMAN R. ATreIF
INSPECTOR
SOILS ENGR.

SOIL IDENTIFICATION
Remorks include color, grodation, Type of
soil etc. ROCk.color,typeCond,ition, hoad-
ness, Driling lime, seoms and etc

SAMPLE

No PeniRec

- Gravei

Brown fine to medium SAND
& coarse Gravel

Grayish Brown fine to mediu?
SAND & coarse Gravel, trace
silt

Bottom of Boring 2'6"

1

2

'11

12

i

I - . - I I - * - * -
LROUND S'.RrACE TO

Saotpie lyPe

C: cored 4~:/ar.j

UP UndiStur~ied Pisicon

TP: T.,%i P,# A -A --.. ý, I -- -

uSED) CASING THEN

P'oportlons Use. 1401b Wt x 30 'foitl O 20 (0 Sarpler UMARY

troce OtofOini Cohesoniess Density I Cohes=5,e Consistency Eo, 1h 8•cwn 9 .(L

ite ioto2O,' 0. Loosei 4 So0t 30 + Hord RCck Cotin90 ,,0 t30 Med Dense 4-8 M/Stfit Som;Ies 2.-



fim UILD DRILLING CO., INC.
N 100 WATER STREET EAST PROVIDENCE, R I

TO Texas Instrn~onts ,IADURESS Attleboro, Mass.
PROJECT NAME Low Level Radiation InvesqtocATION Attleboro. Mass.
REPORT SENT TO--4bove _ / ldg. #5 PROJ NO 9
SAMPLES SENT TO- Taken a S.ie- IOUR JONO 95-41

SHEET L (W
DATE
HOLE NO. 285

LINE S STA.
OFFSET

SURF ELEV.
lie -- I

GROJNO WATER OBSERVATIONS

-- Clief ... Hours

I

T yre
Sw i D
w-4rnmtr Wft

Holrrmer Fa~i

CASING SAMPLER

S/S

300#

CORE BAR

BIT

Date Tithe

START 7/26/94 0
COMPLETE 7/26/94 - U

TOTAL MRS
BORIW.G FOREMAN R. IEl-e
INSPECTrOR
SOILS ENGR.

At _f@ ... .... 04Ou'.

SOIL IDENTIFICATION
Remrarks include color, gradation, Type ol
SOi ttc Rock- Color, typO, COnditiOn , hard-
ness, Driiitng time, seams and etc

SAMPLE

No FRPec
-2 L = L ....

t - Gravel
Dry, Brown fine to medium
SAND & coarse Gravel,
trace silt

Dry, Brown fine to medium
SAND & coarse Gravel

-I

Bottom of Boring 2'6"

2

12

12

. - i
* ~* ___________________________________ h~i - * -

0 Rzv')pie ! JIOA E TO

UP . ~ 5~.,pr ittl 0 to 10%~

.A~NG TMI.N.-

1401b *1 a3('. toI on 2 C)D Sope
Caheiqonles " Den%-IV Cches~s Coins-slency,

0 10 Loos. 04 S01 30.+ Hard
10 -30 N1,d Dle.s 4 8 M/Shtaf

Rix'i ;,or ing



GUILD 1RILLING CO., INC.
100 WATER STRE|T EAST PROVIDENCE, R I

T TZs. Instruments IJADDRESS Attleboro, Maas.

PROJECT NAME LoW L.Vel Radiation InvesILXTIoN Attleboro. Maus.
KEPT SENT TO abogva Z Ed - u• _ PROJ.NO-

SgmdptES SENT TO 1 aken at Site _ IOURJOSNO 95-41

SHEET - __J OFr .. L
DATE
HOLE NO -28
LINE & STA.

OFFSET

SURF. ELEV.
III

60OUND WATER OBSERVATIONS

A!_At _-

offer.-----.. Hours

of er- -..__Hours

Type

Size; D
Hc:-.Mer Att
HG1Trmer Foli

CASING SAMPLER

3000

CORE BAR

BIT

START 7.LZ/6194 I
COMPLETE 2194
TOTAL HAS
SORING FOREMAN __4 -n
01SPIJTOR
SOILS ENGR_______

SOIL IDENTIFICATION
Rernrks. include color, gradation, Type of
Sod etc Rock - Colory9, f.Condition, hard -
no is, Dr~iing time t stomnsan t' ic

SAMPLE

No Pn Rec

- .i.rvei

Dry, Gray Brown fine to
medium SAND & coarse
Gravel

_L12~

Bottom of Boring 216"

2 12

I - I* - *- * I

601Y C Cc',ed l 'oce 01010%

TP-70sli P'. ~ ~ .

CA5:Nr, THEN -

'40jbI& 30'foI~Ion2 C0 Soinpiet $ MA
C:)htsvniess Density Cohiesive Consis'llncy Eai'ttr'

0OiO Loose# 0-4 Soft 1 30 + Hord Rock Corinq
ti '30 Mod Dense 1 4 - M,/Slit I Sampl-e$ ___ 2~~



ý1111 UILO ORILLING CO., INC.
1w 00 WATER STREET EAST PROVIDENCE, R I

TO Togas Inetguaients tADDRESS AttlehboroM 1 11111-.
PJJ"CYNhAme Low Lvel M."~atioll I tOCATION Attleboro, Masp.
REPORT SENiTT IlwV I Bldg #i8JP.RA No-________

SHEET OF I~
DATE

HL.9 NO 287
UNE & STA.

OFFSET
SURP. ELEV.______

CPuIOWAER0SEv~'O~SCASING SAMPLER CORE BAR START 7/26/
AtSTR after iL2,r - pmi

AJ 01 Sf.-- ~1u T ype .. I& COMPLETE 7126194
5ize 3~j2TOTAL MRS. a.ATi

At oier Hov rq-,rrer 1 300BORINGG FOREMAN R._________
Ag ~ t' ..- ~ t OO BIT INSPECTOR

___ __ ___ __ ___ __ __ Hcrnrel Foll *.. 4QL0__ SOILS EWAR._ _ _ _ _ _ _ _

SOIL IDENTIFICATION
Perviarks,nclude colorogrodoaion, Type of

sodi etc Roci -.color, type, conditon, hOrd-
mess, Drilling time, seams and etc 4 

SAMPLE
No Pr. Rec

I = a
- Gravel

Dry, Dark Br. to Light Br.
silty fine SAND & coarse
Gravel
Gray fine to medium SAND
& coarse Gravel, trace
silt

-I
Bottom of Boring 2'6"

2

12

12

I

I

TP l,,. 0., A .. i .... ,.. _

. .SEf ___-.. ..... 'CASING T-ffEN .......... .. .
Proportions Used i4obWI a 30'fol on2 00. Sampler SUMMARY
trace 0,010% Cohesorless Density I Cohesive Consistency Earth o, g 2161

itle 10  f10oO 0-10 Loose 0-4 Sct 30 + Hard Rock Coring
1 10-30 Med Dense I 4-8 M/Sh~fI Sameois ___2. _



TRANSMITTAL SHEET

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)

Our Job 'No; 95-41 Your Project or Contract No,

Date: July 29, 1994 Via: f cm

To: Texas Instruments
34 Forest Street
Attleboro, Mass. 02703

Attention of: Mr. Michael Elliot

Copies I or
Sets

DESCRIPTION

Boring Reports: 288 through 294.

SAMPLES:

Remarks: More reports to follow.

By:

L. L. MORRIS

cc:



13UIIGI GDRILLINGo 0009 INC.100 WATER STRI[T EAST PROVIDENCE. R I

to Texas XItruh1ents IADDRESS Attleborop Mass.

PROACT NAME Low Level RAdia n1d11ei tOCATION AttleboroH Mass.
* REPORT SENT TO above / .d. PROj No

SAMPLES SENT TO Taken jat Site I OUR JOBNO. 95-41

bML I A OF -A.

DA1n
HOLE NO. 2

LINE & STA.,

OFFSET

SUR. ELEV.

GROLJNO WATER OBSERVA~tIONS CASING SAMPLER CORE BAR RT

At - - - O#IC - $OgS T~ .~ -- START 7126/9L4
At _.ffer .. . o Type COMPLETE 7/26/94

Stle ! D A1'-3 f TOTAL HRS.
At oBOWING FOREMAN R. Allen

Al ______- ... -...,ours ic.-m.•eri __ _ 3001 BIT 0SWGEC OR
Hqrr~rer Fo _ SOILS ENGR.

iIF

SOIL IDENTIFICATION
Remorks include color, grodotion, Type of

SOil etc Rock -CoIWo, ype, condition, hard-
ness, Drilling time, seOrns and etc

SAMPLE

NoPe Re

- G ravejl
Dry, Gray Brown fine to
medium SAND & medium to
coarse Gravel
Dry, Light Brown fine to
medium SAND & coarse Gravel

Bottom of Boring 206"
F

I
- b i - - I -IU t r-
w GRO~UND sUR9.%CE To

6-6;y C:Ce-ored Y6-Aor-

UP' Unitw Polion
TPi Toni Pit , A.,. ... Vj-V-1 Taal

.USEO .... ' C(ASiNG THEN
Prrpcrl0ons Used i40,b Wt %30"toi on 2'0O Sampler SUMMARY

troce O1o0O°/o Cohesionless Density Cohesive Consistency E t0F1h 8 .N

lttle 10 to20o% 010 Loose w 0"4 Soft 30 + Hord RoCk Coring -

O'10- Med Dense j 4-8 M/Steff Samples



sawWUILLI• IUIIL-LINI111W Q[;I;.9 INIM;;,
100 WATER STREET EAST PROVIDENCE. R I

TO Texas Instrumenta JIADDRESS Attleboro- MatS.
PROJECT NAME Low Level Radiation InvesqLocATION Attleboro. Moas.
RPORT SEWT TO above / Bldg. #S PROJ NO.
SAMPLES SENTTO Taken at Site 1OURJOBNO. 95-41

DATE
HOLE NO. ... 2.....
ULNE STA.

OFFSET _

SURF. ELEV.____
. ... TD... Tlme I

GROUND WATER OBSERVATIONS CASING SAMPLER CORE BAR. LI I1M

At after -.. ou, Type -_ _ COMPLETE 7/26/94 j

S,ze; D -" DA .3TOTAL HRSl
WORING FOREMAN R. AT• enAt cfter.. - HC-t7or m *nme, W1 300# BIT INSECTOR

MOrnmer Fail _ SOILS ENi.R.

LOCATION OF BORING

CaOing Sample Tlpe Blows per 6" Moisture j SOIL IDENTIFICATION SAMPLEI- Blws Doms f onSamper Srola Remrnoks include color, gradatonfl Tips of SML

Q. oes Deps mt n, Density Change Sol etc Rock-Coor,fyp•,condition, hard-
t per From - To sc . . Croa To ofloot • . 0o' 6. 6 -1 :2 -. .I o s s nes, D r f ng ,,,,m e , ,,eam s oand ,e cN o p : ,... . . .

(.on ;}! El ,v _ ..... . . . .0- A5P551l1; - uravei
-q

6"`-16"- D Blo s not Taken

-1'6t-2' -, " -

- -

- - -i -

- - - ~-i

(3Ok") Dry, Brown fine to medium
SAND & coarse Gravel

'1

(3")

- I -'

Bottom of Boring 216"

-Will

- -i I

4-...-..

- a. _______________ I - I - & - I - I - I -5 1~ & - & -
G.-.UNO SuRfACE. TO ___

SneType
6-:Ory ýC: Cor #d A' -

LUP: Undistunbod F-.Son
TP: TP.t P~i A A.,ii. V-1J.ia Taci

USED CASING THEN

Proportion!t usec 140itb W1.a 30"foll on 2'0 0 Sampler J SUMMARY
#roce 010l0%/o Cotesiorles$ Density Cohesive Consistency Earth' n--i"
!,~ 101o20% 0-10 Loose 0-4 Soft 30 + Hord Rock Coring

.o /. 1- 0-30 Med Dense 4-8 M/Stiff I Samples 2.



11fumsO I L ;RIL.LINQj GO., INju.W100 WATER STREET EAST PROVIDENCE. R I

TO Texas Instruments oADORESS Attleboro- MAss.

P*OECT NAME ýow Level Radiation InvesqtocAriON Attleboro. Mass.
REPORT SENT TO - above B Rldg.. #5 I PoJ. NO
SAMPLES SENT TO Taken at Site IOUR JO NO. 95-41

b)r.t. l OF

DATE

MOLE NO. 290
LINE STA.

OFFSET

SURF. ELEV..
II I

I
GROUND WATER O8SERVATaOtPJS

At

At

of ter~~ -Nour s

of ter-..~ - Hours

Type

S-ze ; D
Hcrfr'ime A'
Hma~mer Fail

CASING SAMPLER

S/s

300#
30"

CORE BAR

BIT

Doae Time

START 26/941_
COMPLETE 7/26/94
TOTAL MRS.

)ORING FOREMAN R. Ae -n
INSPECTOR
SOILS ENGR.

LOCATION OF BORING

Coaing Somple Type Biows per 6" Moisture Strolo SOIL IDENTIFICATION SAMPLE

Blows Depths of on Sompe Remarks include color, grodoion, Type ofQ.~ elh f o Snpe Dens-ly change sdecR~.oo~yecndotod
Per From- To sov Frm of soilei Rok olrtp Cniinhr

too, 1 6I21 2-8 C-ss ness, Drilling time, seams and etc NO4 4 -1 -_2. l, o.s1=e

0' AsphaIl - Gravel
-U

6"_ 'I''6 D !Blo5s not Tako

1#'6"-21'6" 11".L

n (34") Dry, Brown fine to medium
SAND & coarse Gravel,
trace silt
Dry, Gray Brown fine to
medium SAND & medium to

(3")

Bottom of Boring 216"'

I-I I

9 .t-t~I~t~

4

4 -~----- 4-4- I - I -

- . . 4 - I - I

4-

4

4 I -4----- 4 -

- U 19Y - I -

~ZL

LI

12

- _- - - --

-1- ~--I--*- -I
W F * I _________ I A - ha I a I h . I

'ROW 

I

GRCUND SUJPACE TO -

Sample Type
6-.-) -y -C -Co! ej o"'A
UP -Ufditurbtd Vision

US.O . .. CASING THEN

ProportionS Used 1401bWit 30"toton 2'OD Sampler 5 5LMYARY

trace Ototo.I Coaesionless Density I Cohesive Consistency Eorth8o,,7Zg "i!!

tfil!# 10120° O 0 Loose 0"4 Soft 30 + HOrd Roch Corn.g

a/ 10-30 Med Dense 4-8 M/Stiff Samples 2



&KENGUILD DRILLING CO., INC.
100 WATER STREET EAST PROVIDENCE. R I

TO Texas Instruments IAD RESS A&tleboro. Mass.

PROJECT NAME Low Level Radiation InveqtkOCATION Attleboro, Mass.
REPORT SENT TO ave I Elde # IPROJ.NO.
SAMPLES SENT TO- h Taken at Site . I OUR JOBNO. 95-41

SHEET- J., OF L
DATE
HOLE NO. 29
LINE 5 STA._
OFFSET

SURF. ELEV.
I. I ~

GROUIND ,ATER OBSERVATIONS

At - ofte, - Plowrs Type

S-ze 1
Hcrrnmef *1
HQ~rnmer Foii

CASING SAMPLER

s/s

300#
30"

CORE BAR

BIT

Oate Tif Im

START 72fiZ/L
COMPLETE -7 L26/94
TOTAL HRS.
WORING FOREMAN R. Allen-
INSPECTOR
SOILS ENGR. ,,

"Our$

5 4

SOIL IDENTIFICATION
Remarks !nclude color, grodoaton, Type of
soiletc Rock- color, type, condition, hard-
ness, Drilling tame, seams and elc

SAMPLE

- Gravel

Dry, Brown fine to medium
SANiD & ,,llG•i, W'. coarse
Gravel
Dark Gray to Brown fine t
medium SAND & medium to
rnarqe r(rav~l

0

Bottom of Boring 2'6"

No Pen

1 12

2 12

1±*

Rec

a _ ----- 7
cPOUINO 5! 'PiCE TO

~peType
Dry W:Ced bo: ý

UJSE) . .. ' CASiNG THEN
PlOpotfo.s Used 140bio.=30"-foi orn2OD Sampler 5ukIARY
troce 0,oI0% Coresioniess Density Cohesive Consistency Fo,,h BEor n

1,,ie 10to20°/o 0-10 Loose I 0-4 Soft ..30 Hord Rock Coýring
........ ,10-30 Med Dense I 4-8 M/Sht I SomoIes 2



11160 ii--1 ilm611160 Ii n--g IIII BI•M gn

100 WATER STREET EAST PROVIDENCE. R I

TO Texas IflstIU nlts IADDRESS Attleboro_, Wass
.PR CTNAME Low Level Radiation Inves! OCATION Attleboro. Mass,
REPORT SENT TO above / Bldg. #5. PROJ NO
SAMPLES SENTTO- Taken at Site OUR JOB NO. 95-41

- . - WI

DATE
HOLE NO. 292

LINE & STA..

OFFSET

SURF. ELEV.
h

GROUND WATER OBSERVATIONS

At...

At

of ter . _ Hours

offer-Hours

Type

Size; 0
Hcrnmer
Hojr~mer

CASING SAMPLER

S/S

300#
30"

CORE BAR

BIT

Dote Time

START zV261 ve-.
[COMPLETE 7126194 _2J-
TOTAL HRS.
BORING FOREMAN R. AlTen
INSPECTOR
SOMLS ENGR.

Fal
Foil

SOIL IDENTIFICATION
Remarks include Color, grodotion, Type of
soil elc Rock.-color, type, condition, hOrd -
ness, Drilling time, seams and etc

SAMPLE

No Pen Re,

12

______________________________ C = S =
t - Gravel

Brown fine to medium SAND
& coarse Gravel

Dark Brown to Dark Gray
fine to medium SAND &
coarse Gravel, trace silt

Bottom of Boring 2'6"

2

12

12

- I - - - . - . * -. -

GROUND SURFACE TO
Somnple Type

O:'Dry C:Cored A.a'.
UP ULnd.%tu,b~fr ;-,$,on
TP-_T#'.kPif A-Aujgi v.Vone Test

USED) ...... CASING THEN
Pioportons Used 1401b WI. i 30'foll on 2'0 D Sampler SUMMARY

troce 01o10o/o Co'he!,onless Density Cohesive Consistency Earth Boring

little 101020%/o 0 10 Loose 0-4 Soft 30 + Hard Rock Coring
s0-30 Med Dense 4-8 M/Stiff Samples . 2

some 20tO 35°/c iS. s. n-. a ., ....



100 WATER STREET EAST PROVIDENCE, R I.

TO Texas Instru•lent, .JADDRESS Attleboro, Has.
PROJECT NAME Low Level Radiation InvesqtOCATION Ataleboro. Mass,
REPORT SENT TO above / Bldg. #5 IPROJ.NO.
SAMPLES SENT TO Taken at Site I OURJOBNO. 95-41

DATE
HOLE NO. 293
LINE & STA. .
OFFSET

SURF. ELEV.
9

7 GROUND WATER OBSERVATIONS

At _ _ Of etf .- Hours

At after-- - Hours

Type

Size I 0
Hcmmer WI

Hqmmer Foil

CASING SAMPLER

S's

300#

CORE BAR

BIT

0ote Timte

START 7126/94
COMPLETE 726/94:
TOTAL HRS.
BORING FOREMAN R. ATllen
INSPECTOR
SOILS ENGR.

a a

SOIL IDENTIFICATION
Remarks include color•grodotion, Type of
soil tic Rock- color, type, condition, hard-
ness, Drilling lime, seams and etc

SAMPLE

No enR
s=a=1- Gravei

J l I

Dry, Gray Brown fine to
medium SAND & medium to
coarse Gravel
Dry, Gray fine to medium
SAND & medium to coarse
Gravel, trace silt

Bottom of Boring 2'6" 12

2

___________________ h I ______________________________ ____________________ h

. jROU.ND SURFACE TO____
Sompic Type

0: Dry L:red W-.,s-
U~Und~stubed Vision,

TP'_Te-. F -A:A.jocr V:VaneTest

USED .. CASING THEN
P'oport-ons Uted I 401b Wt a30"fail on 2" 00 Sampler SUMMARY
trace 01I00/ Cohe5ionless Density I Cohesive Consistency Earth Brl; Z'b.4._

lille Oto20°/o 0.10 Loose 0"4 Soft 30 + Hoad Rock Coring
i0-30 Med DnI 4-8 M/Siff Samples __

some 20to35°/,. ....... ... - -



=a.Milli= %ImL. iJ IJ.P,6L eMil0U,...L li L * g. IM ~Ll P
100 WATER STRUET EAST PROVIDENCE. R I

TO lexgg Instrumentos IADDRESS Attleboro. Mass.

PROJECT NAME Low Level Radiation I U4JYL-qLOCATION Attleboro. Mass.
REPORT SENT TO above B id, #5 jPpJ NO
SAMPLES SENTTO Taken at Site I OURJOBNO. 95-41

trl .r. I 1w
DATE
HOLE; NO. 294f

LINE S STA.

OFFSET

SURF. ELEV.
-1

CASING SAMPLER
GROUN

At

At

D WATER OBSERVATIONS

Ty rne

Sile 3
HC-IC .rer
HIZrvmer

S/S
___ __ 3VO 3 1

CORE BA

BIT

D0te Time
START 7/26/9A - p'.
COMPLETE 7/26/94 ____ I
TOTAL MRS.
SORING FOREMAN R. Allen
INSPECTOR
SOILS ENGR.

otfer--_ - HOurS
FanI

SOIL IDENTIFICATION
Remarks include color, gradation, Type of
soil etc. Rock-color, type, condition, hard-
mest , iiim@, seams and etc

SAMPLE

o I FRO C

- 11raveL- Gravel
Grayish Brown medium SAND
& coarse Gravel

Light Brown medium SAND &
coarse Gravel

-I.
Bottom of Boring 2'6"

12

12

- - I I h I -

GROUND SUR"ACE TO -

LD'6ry C"Cored A~aso
UP Und-Sturbed --P$tion
TF: Tr,.%fPit A:AjiCe, V--VjrCTet

USO......... CASING THEN _.__

Proport,ons Used 140ibWI i 30"falon 2'0 Sor-pler SUMMARY

trace 01010% Cohesionless Density Cohesive Consistency Eorth 9 72lq Z

h1tbe 10 o2O% 010 Loose 0-4 Soft 30 + Hord Rock Corina
some 2Oo35O/r I 0-30 Med. Dense 4-8 M/Sthff Somples 2.

some 2 10350 .1 % .. --- I - .- ..



I KAN5MI I I AL !)Mtt I

GUILO ORILLINO CO.O INC.
100 WATER STREET, EAST PROVIDENCE, R.I. 02914

(401) 434-0750

Subject: Boring Data - Low Level Radiation Investigation/Bldg. #5

Location: Attleborog Mass. (Willard Street)

Ouf Job 'No; 95-41 Your Project or Contract No.

Date: August 1, 1994 Via:

To: Texas Instruments Attention of.'
34 Forest Street
Attleboro, Mass. 02703

fcm

Mr. Michael Elliot

Copies I or
Sets

DESCRIPTION

Boring Reports: 295 through 303.

SAMPLES:

Remarks: More reports to follow.

By:

L. L. MORRIS



emll--i/ fi-1l"Nli..IUll1 I., ULI IIl a.I0 WATER STREET EAST PROVIDENCE, R I

TO Texas Instrumente .ADDRESS Attleboro, Mass.
.PROJECT NAME Low Level Radiation Inve tO0CATON Attleboro. Mass.
REPORT SENT TO above I Bldg. #5 fPROJ.NO
SAMPLES SENTTO Taken at Site . I OURJOBNO. 95-41

, - ----

DATE
HOLE NO. - 295
LINE & STA.

OFFSET

SURF. ELEV.I

GROUND WATER OBSERVATIONS

At--

At -

after .- -Hour%

Of'e...r.... -Hours

Type

Sizei 0
Hcmmer WI
Hopmer FOil

CASING SAMPLER

s/s

300#

CORE BAR.

BIT

START 7/27/94
COMPLETE 7/27/94
TOTAL. HRS,
BORINiG FOREMAN _R. AT~ei
iNSPECTOR
SOILS ENGR.

SOIL IDENTIFICATION
Remarks include coIor, gradation, Type of
SOil etc. RoCk-ColOr, type, condilion, hafd-
ness, Drilling lime, seoms and etc

SAMPLE

No1 
,~

2=1=1 =
- Gravel

Dry, Brown fine to medium
SAND & coarse Gravel,
trace silt
Dry, Brown medium SAND &
coarse Gravel

-4
Bottom of Boring 2'6"

2

Ti - & & &
GýROUND SuRWACE TO

5r0mole Type
:DrýY C'6Cored *-w.ahed

UPz Undj.SIt'rCd r.0on

USED
Ptoportons Used

trace 0 101 0/a
somle 2Ot20%
some 2010350/cI

CASING THEN

1401b Wt.x 30"foll on 2'0 D Sampler
Cohesionless Density Cohesive Consistency

0-10 Loose 0-4 Soft 30 + Hord
10-30 Med Dense 4-8 M/Stiff
It^ -C r M . I e . ~A

SUMMARY
EOrth Z.ng ý.
Rock Coring
Samples 2



GUILD DRILLING CO., 84AIC.
aOM WATER STREET EAST PROVIDENCE, R I

TO -- Texas Instruments ,ADORESS Attleboro. Mans.
PROJECT NAME Low Level Radiation Invest4tocArION Attleboro. Mass.
REPORT SENT TO aboyve_ I' BldS. #5 PROJ.NO
SAMPLES SENT TO - Taken at Site __ I OURJO8NO. 95-41

SHEET 1 .

DATE
HOLE NO. 296

LINE 8 STA.

OFFSET

SURF. £LEV.
II 

I 
• 

I

GROUIN

At_

Al

0 WATER OBSERVATIONS

o er.... HOurs Type

Sice; 0
~icminet
Hcrnmef

CASING SAMPLER

s/s

30"

CORE BAR

BIT

Do?* Tim._

START 7/27/94 0

COMPLETE 7/27/94 ___

TOTAL HRS.
BORING FOREMAN R. Ele -n
INSPECTOR
SOILS ENGR.

cfler... __ HourS A*
Fall

a

SOIL IDENTIFICATION
Remarks include color, grOdaton, Type of
Soil elc Rock- color, type, condilion, hOrd -
ness, Drilling time, seoms and etC

SAMPLE

No
1=

- Grave1

Dry, Brown fine to medium
SAND & medium to coarse
Gravel

Bottom of Boring 2'6"

1

2

Pen Ri

12 '1

121'

- h _______1 ________________ I

GRC)UND SJWRACE To
Sampie TypeI

15:Dr1 _C;C 0-rctd Ai I
UP -Und.-tu,~I~ Ph.an

USED - CASING THEN
ProportiOns Use0 f 1401b WI 30" foll on 2'0D Sampler SUMMARY

troce 0 toiO0 /o Cohesionless Density Cohesive Consistency Eorth Bcwn
,ittle ,o 00o -10 Looe o-4 Soft 3 + Hord Rock Coring



GUILD DRILLING CO., INC.
=00 WATER STREET EAST PROVIDENCE, R I

TO Texas Instruments JADORESS Attleborog Mass.
PROJECT NAME Low Level Radiation Inves5tLOCArION Attleboro. Mass,
REPORT SENT TO above I Rldg. #5. PROJ. NO.
SAMPLES SENT TO Taken at Site IOURJOBNO 95-41

SHEET 1 O Of
DATE

HOLE NO 297

LINE B STA.

OFFSET

SURF. ELEV.
I I

-I -I

GRNOUND WATER~ OBSERVATIONS

At - offer Hours

--~e H~ours

Stze -0

HcrTmrer Fo~il

CASING SAMPLER

s/S

300#

CORE BAR

BIT

Doat Time

START 7127/94 p

COMPLETE 7/27/94 _ _

TOTAL HRS.
BORING FOREMAN R. Allen
INSPECTOR
SOILS ENGR.

SOIL IDENTIFICATION
Remorks include color,grodotion, Type of
Soil e'c RoCk. color, type, condil"on, hord-
ness, Oriling time, seams and etc

SAMPLE

- Gravel
Dry, Brown fine to medium
SAND & coarse Gravel,
trace silt

Dry, Brown medium SAND &
coarse Gravel

Bottom of Boring 2'611

2

2

I ~ImI I - ~ - I -
GPOUND SURF.ICE To

Sample Ty*pe
67 D ;~Cored *7W ta
UP'Unde~,~rbed P-Slon

USED . 'CASING THEN
Pioporhins Used 14OibWt a 30"foion 2'0 Sompler SUMMARY
tDoce 0 oI01/o Coesionless Density Cohesive Consistency Eorth Bci,ng kL0
O Q 0-10 Loose 0-4 Soft 30 + Hord Rock Coring --

'-0•1 1O.30 Med Dense 4-1 M/Shf I Snmnlpr 2



GUILD DRILLING CO., INC.
100 WATER STREET EAST PROVIDENCE, R I

TO Texas Instruments _OORESS &ttlaboroo Mass.

PROJECT NAME Low Level Radiation InveStl4oCATION Attleboro. HAss.
REPORT SENT TO . above L Eld. #5_ IPROJ.NO
SAMPLES SENTTO Taken at Site I OURJOBNO. 95-41

SHEET 1 OF .
DATE
HOLE NO 298

LINE & STA.

OFFSET
SURF. ELEV.

*1.
9

At.

At

GROUND WATER OBSERVATIONS

ofter ... Hours

C IfIer.-... Houfs

Type

S-ze 0
Hcrnmer '*I
Hqmmer Fail

CASING SAMPLER

s/s

300#
30".

CORE BAR

BIT

Dot. Timr

START 7/27/94 pg

COMPLETE •/27/94:
TOTAL HRS.
BORING FOREMAN R. AlTlen
INSPECTOR__ _ _ _ _

SOILS ENGR.

SOIL IDENTIFICATION
Remarks include color, grodotion, Type of
soil etc. Rock color, type, condition, hard -
ness, Drilling time, seoms and etc

- Gravel

Dry, Brown medium SAND &
coarse Gravel, trace silt

Brown & Dark Brown fine to
medium SAND & coarse Gravel,
trace silt

Bottom of Boring 2'6"

@ 1.5' - Broke spoon - Lost
in Hole - Retrieved spoon

& sampled.

SAMPLE

No Pen Re(

1 12"U

1-2 '2O10

I-

I I - h
GR~OUND S$jRACE TO

To'.'' ype
O:Dty C;Corej A: .%i1ho!

tUSEo
Pfoporhionr Used

trace O tcIO0 /o
h,1et 10:020%/o

CA SING THEN .......... . . .....

14O~bWt£x30O"IaIon2' 0D Sampler 5UY'.4!ARY
Cohesionless Density Cohesive Consistency Eorth gu 2ikZ.

010 Loose 0-4 Sof1 30 + Hord RocC Co,,n9
Iin -A m&1t~lA •lna I A.1 iiu/C..Al •^I r -



100 WATER STREET EAST PROVIDENCE. R I

TO Texas- Instruments IADORESS Attleborol, Mass.
PROJECT NAME Low Level Radiation 1nves1 tkCATION Attleboro. Mass.

SREPORT SENT TO above / BIdg. B1 PrOJ.NO.

SAMPLES SENT TO Taken at Site I OURJOBNO 95-41

DATE
HOLE NO. 299

LINE & STA.,
OFFSET

SURF. ELEV.
-I II

GROUND 'NATER OBSERVATIONS

At

At af ter- - H...r

Typ~e

S'ze ;0
r4crnmer WIt

Hqrr~tflr Fail

CASING SAMPLER

S/S

300#
30"

CORE BAR

BIT

D0ot TIme

START 7/27/94
COMPLETE 7/27/94
TOTAL MRS.
BORING FOREMAN R. Allen
INSPECTOR
SOILS ENR.

SOIL IDENTIFICATION
Remarks include color, gradation, Type of
soil etc Rock- Color, type, condition, hard.
ness, Drilling time, seams and etc

- IGravel- Gravel
Dry, Brown fine to medium
SAND & coarse Gravel

Dry, Grayish Brown fine to
medium SAND & coarse Gravel,
tracme nilt

Bottom of Boring 2'6"

S

Nc

1

2

I m

12

12

-4o_

AMPLE

_______________________________________________________________________ a - i - -

GR.OUND $,:FACE TO -

4U'10--e 2) pe
CDr"Y C:Co~ed 4*);3

UP-L-nd~stubed Pw~on
TP--Tt~t PilAtAr V.,. me Test

ED ........ .. "CASING THEN . . . . .

lPioportonS USd 1401bWf i 30"fot;on 2' 0O Sampler SUMMA-RY

"oce 0Dtoo% Cohesoonless Density I Cohesive Consistency Earth 901-- 6"
little Ol20% 010 Loose I 0-4 Soft 30 + Hord ROCk Corfing

1i-30 Med Dense I -8 M/Stlff Samples 2



WLIIL.Lp UIIILLIN15 UU., ING.
100 WATER STREET EAST PROVIDENCE R I

TO Texas Instruments 'ADDRESS Attleboro, Mass.
PROJECT NAME LOW Leeytp.j.•gJl]JlY.C. tocArON Attleboro. Mass.
REPORT SENT TO __ 9.V. .IPROJ.NO
SAMPLES SENT TO Tg ake a.L.5t _____- IOUR JOGNO. 95-4l

-i.--tl OF

DATE
HOLE NO. 300
LINE & STA.,

OFFSET

SURF ELEV.
I

- .- ~ U
GROUtND WATER OBSERVATIONS

At ofe -- iloIjf

utter-.- ours~

T ype

Size 1
Hcmrner

CASING SAMPLER

300#
______ 3O0#

30"2

CORE BAR

BiT

oe Ti__me

START 7/27/94 _ .1

COMPLETE 7/27/94
TOTAL MRS.
BoRING FOREMAN R. AT7eI-
INSPECTOR
SOILS ENGR.

SOIL IDENTIFICATION SML
Remrarks include color, gradolion, Type of AML
Soil elc Rock-color, type, Condition. hord.
neSS, Driing timet, SeaMS and OdcNoPnR

Asphalt - Gravelm

Dry, Dark Brown fine to
medium SAND & coarse Gravel

Dry, Brown fine to medium
SAND & medium to coarse
Gravel, trace silt

-t
Bottom of Boring 2'6"

-1

2

12

12

h I ~ i-i~ I .1 i__________ _____________________________________________t I I
ý,ROULND S-jRIA( ( To

0: -r~y C j hC~ ; A

TP Tie-o Po A A..~.... . i . in

Pfoport~ons uJsea
,,are 0 to I0./

CA",'NG T HF N.......
"1O'bWt x30 'full on 2 Sovrpicr ')UMMARY

Coriesionless Density Cchesive Consistency EaIti F3%El,
0-10 1 oo:se 1,41 'Soft1 30. +Hard Rach ~iif"linn
10-30 M 'd 0ns 4* M /S1.1 II 5omplel.



GUILO DRILLING CO., INC.
100 WATER STREET EAST PROVIDENCE, R I

TO Texas Instruments IADDRESS Attleboro, Mass.
I PROJECT NAME Low Level Radiation Invesqt0CATION Attleboro, Mass.

REPORT SENT TO above / lde. #5 PROJ NO
SAMPLES SENT TO Taken at Site I OUR JOONO 95-41

SHEET 1 OF_

DATE
HOLE NO. 301

LINE & STA.

OFFSET

SURF. ELEV.
- I

_______________________________________________ .9
GROUND WATER OBSERVATIONS

At _oftler.... . Hours

At - of ter ___ HOurs

Typ~e

Size 0
Hcmmer WI
I1Q,'nner Foil

CASING SAMPLER

S's

30"

CORE BAR

BIT

Date Time

START 7/27/94 _ __

COMPLETE 7/27/94
TOTAL MRS.
BORING FOREMAN R. Aliein
INSPECTOR
SOILS ENGR.

I I

SOIL IDENTIFICATION
Remarks include Colorgradotion, Type of
soil ic ROCii -color, type,condition, hard-
ness, Drilling lime, seams and elc

SAMPLE

No PeTnRecI
111- Gravel

Brown fine to medium SAND
& coarse Gravel, trace silt

Gray fine to medium SAND
& medium to coarse Gravel,
trace silt

12

12

Bottom of Boring 2'6"

1

2

12

12

I I h * I
SU0U0 LRFACE TO

Samii -e -Typ!
O:DrY C~COred W.~t.
Up~tirnd-hlulbed Pi.slor

USED . _'... ' CAS5NG THEN

Proogorlions Used 140$b Wt f 30"fol on2 0 D Sampler SUMMARY
011---- I I!

'rate O1o1O°/o Cohes.onless Density I Cohesive Consistenzy Eorh [•7,ig .62
iW*I iOto2O0Yo OlO Loose 0 04 Soft 30 + Hord Roc* Coting

03.. 1 0"30 ked Dense I 4-9 M/iCfE I Snmneq 2



GUILD DRILLING CO., INC.
100 WATER, STREET EAST PROVIDENCE, R I

TO .Texas lnetUments jADDRESS Attleboroo Mass.
PROJECT NAME Low Level Radiation Inves tocAriON Attleboro. Mass.
REPORT SENT TO above I Bldg. 05 IPROJ.NO.
eA.D* c crhJ1'y Taken at S4 A ,•, a,^onr 95-41

SHEET 1 OF 1
DATE
HOLE NO. 302

LINE B STA.

OFFSET
SURF'. ELEV

ZI _ 1 riOv 1,1W I Date Time
GROUND NATER OBSERVATIONS CASING SAMPLER CORE BAR START 7/27/9 0-rh

At ofiter. HOýrs Type S/S COMPLETE 7/27/94 _ m

S iz e ; f " o_ _ _ S i z e ; D 
_ _I_ _IT O T A L H R S .

BORING FOREMAN R. AT•ien
Al ~fe ...... Mours ftcrmer Wt 300# BIT INSPECTOR

Harmer Foil 3.. . SOILS ENGAR.

LOCATION OF BORING

Z Casing Somple Type Slow% per 6" Moisture SOIL IDENTIFICATION
06 Dfeonn sity Remarks include color, grodotion, Type of

Per From-eTo o orSompe, T eosoy Change 011 etc Rock-color, type, condilion, hard-
Foot T0--6- 12 ness, Drilling time, seoms and ec No Pen Rec
-t ~~~~.qq 00 __----.e - -- -

o X 1spna,5: - Gravei
611-1'6" D BIl S not Take

-1 '6 -2 '6'' 11 - -

n (3½")

(3')

Dry, Brown fine to medium
SAND & coarse Gravel

Moist, Gray Brown fine to
medium SAND & medium to
coarse Gravel, trace silt

1212Bottom of Boring 2'6"

1

2

-12

12

WI - I I - I - - 'h I 1 b ~ -
GROCUND SjiRr.ACC TO usE0 _

5ompie Tyfpe Propor tons UsJd
0 'Dry C:CoreJ trace 01oiO0/o

V" .ý.'rid'slirbed Pblon little l0 'o2O0 ,'U,

CASING THEN

1401WI a 30 foIl on 2' 00 Sompler SUM-MARY
Cohesionless Dens-Iy Cohesive Consistency Eow'h B•, Till 6 11
0 '0 Loose 0-4 Soft 30 + Hare Roc. Cor ing
tO-30 kMid Open- 4-A M/ilff ISarm-tie



LJUILI URIF1ILLIN3 CU., INC.
100 WATER STREET EAST PROVIDENCE, R I

TO Texas Instruments - ADDRESS Attleboro, Mass.
PROJECT NAME Low Level Radiat.on ]Irnvest.OCArION Attleboro. Mass.
REPORT SENT TO aboye - B . PROJ. NO
SAMPLES SENT TO Taken at Sire JOURJOBNO. 95-41

5HEET _ OF

DATE
HOLE NO. 303

LINE B STA.

OFFSET

SURF. ELEV.

GRO`JNO WATER OBSERVATIONS CASING SAMPLER CORE BAR S0 7 r27/9.
START 7/27/94 ____

At offer..--- Hours T ype S/S COMPLETE 7/27/94

Sizei D •3V " ___toTOTAL HRS.

At - - ffter_- ~ rmr BORING FOREMAN R. AllenAt oler...... *Ors H!"er ,mt W 300# BIT jINSPECTOR

H•rr.Mer Fail 30" SOILS ENGR.

LOCATION OF BORING

• r Casing Sample Type B0ows per 6" IMo'sture J J SOIL IDENTIFICATION SAMPLE
I Blow$ Dept's of on So',per pStrao Remarks include color, gradotion, Type of
C. Denstly Cnonge soil etc. Rock-color,type,condition,hard-pe Frorr. T C_/ O

o oGPet From- To -cmp Q- " I •• Ccns,st Elev. ness, Drilling time, seams and etc No Pen Re(
. . . . - ."_.... __- - .2 l . -'-.t -- . . .. .

i 

I

AsplaL - U.raveL
-t

61 1-1'61 - D Blo s no Tai

-1'6"12 6" D to to

- - - -

- - - -

n (3ý") Dry, Brown fine to medium
SAND & coarse Gravel,
trace silt

(3")

2 16"
& - - I

Bottom of Boring 2'6"

-1

2

I I

'-~ & a. & i a i i - I - I -
GC)KUND S.iWACE TO

T~VvZe T- ). A.

uSE 0 ....
Proportio'es Used

trace OtotO%
................. .........•t ,cO

-... CASING THEN

140b Wt. a30" foil on 2'0 D Sampler SUMMARY
Cohesoniess Density Cohesive Consistency Earth Bf /h q

0-10 Loose 0-4 Soft 304 Hord Rock Coring
10-30 Med Dense 1 4-8 M/Stiff Samples .2



TRANSMITTAL SHEET

GUILD DRILLING CO.O 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)

Our Job 'No; 95-41 Your Project or Contract No.

Date: August 2, 1994

lo: Texas Instruments
34 Forest Street
Attleboro, Mass.

Via: fcm

Attenlion of: Mr. Michael Elliot

02703

Copies I or
Sets DESCRIPTION

Boring Reports: 304 through 311.

SAMPLES:

Remarks: More reports to follow.

By:

Sheila Erice

CC:



GUILD DRILLING CO.9 INC.
100 WATER STREET EAST PROVIDENCE. R I

To Texas Instrumenta IADORESS Attleboro, Mass,
PROJECT NAME Low Level Radkat;qon nve 4tocArToN Attleboro. Mass.
REPORT SENT TO _ -I.-._d_.d__-. L•i PROJ NO
SAMPLES SENT TO Taken.i aLte- I OUR J08 NO 95-41

SHEET 1 O
DATE
HOLE NO. 304

LINE & STA. _

OFFSET

SURF ELEV.
iiOoa_.s Time

GROUND NATER OBSERVATIONS CASING SAMPLER CORE BAR AT281 T .

At ffe__-Hous TSTART 7/28/94 _ ;
Softer ....... Hcbrs Te -SS COMPLETE 7/28/94 ____:

S ze, D __- _ __ TOTAL MRS.BOtRING FOREMAN R. AllTen
At....-ter~ ..... OurS fo,-mier t _ 300# BIT INSPECTOR

11rrmer Fall 30" t rOLS ENGR.

SOIL IDENTIFICATION
Remorks include color,grodoaIon, Type of
soil ec Rock.-color, type, condition, hard-
mes$%, Drilling time, seorns and etc

SAMPLE

71 P enR e
k11

- Gravel
Brown fine to med. SAND &
coarse Gravel, trace of Sil

Brown to Gray fine to med.
SAND & coarse Gravel, tr.
of Silt

Bottom of Boring 2'6"

2

2
12

I - I ___ I ~ i ~
J;RC'u%( z'IRFACE TO

$ormpie Type
6715y- C-Ccre JA .as..j

USE0 _ CASING THEN____ ___

1`130ortafll 140d IDOlWt a 30'l lotil 2 0 D Samnpler I UMMARY

1( Use" I C ole Soritess Density ICChesive Consistency 4. Nnrf&I Eart rl!L7i~
- ^ / 0 10 Lots 0- nft t . nt Rr'.-k 7nrirknl



GUILD DRILLING CO., INC.
100 WATER STREET EAST PROVIDENCE, R I

TO Texas Instrumento ADDRESS Attleboro, 8as9.
* PROJECT NAME Low Level Radiation .YIntI OCATION Attleborol Mass.

REPORT SENT TO Abko .. Bid #.J5 1PROJ NO.
SAMPLES SENTTO Taken at Site I OURJOBNO. 95-41

SHEET 1 OF
DATE
HOLE NO 305

UNE & STA.

OFFSET

SURF. ELEV.

GROUND SYATER OBSERVATIONS CASING SAMPLER CORE BARTime

START 7/28/94 4

At after .... ours Type S/S COMPLETE 77n777_

S,ze i D 3V-34 TOTAL HRS.

At cf er. Hours Hcrner Art _3009 BIT BORING FOREMAN R. Allen
A.... o imer Fi BIT INSPWCTOR
Nomine, tol 30"SOILS ENGR.

LOCATION OF BORING

1 Casing S0.p.,e Tpe Bc.rw per 6 , oi.,sure stata SOIL IDENTIFICATION
I 8,oa t Depirs af on Sampler Sntray Remarks include Color, gradotion, Type of SAMPLE

per Froi- To cip Frorr Tp or Change sol etc Rock- color, typo,condlitn,Ohard-

fool 7- 6-,26 1 2_-18 Consist Elev ness,Dlhing time, seams and etc NO Peni R""- _-'••' -. ... . .. I.- • . ............. . - -• -- •-. -- . •

a5pnellE - Gravel
61-1'" 6D Blims not- Taken

1 '6""-2 '6" " It -o

- -A

- -D

(31ý') Brown,Gray to Creen fine to
med. SAND & coarse Gravel,
-tr. of Silt(odor not-ed)_
Gray fine to med. SAND &
coarse Gravel, tr. of Silt

(3"1)

-4-4

Bottom of Boring 2'6"

1L

2

_1z

12

- I - I I - I ~ - - I - * .- . - . -
GRO~UND ijRF.ACE TO

sompie Type
D~r~ C-Ccrcj q

USED --.-...- CASING THEN
Proportons Used I4010Wt. a30"fOlton2 00 Sampler SUMMARY

trace o10% Cohesaonless Density Cchesive Consistency Earth B•aot-r-g
ittie IOsto20. 0 •O Lose 0-4 Soft 30 + Hord RoCk Coring - -



) GUILD DRILLING co., INC.100 WATER STREET EAST PROVIDENCE. R I

TO Texas 1nqtrument.... ADORESS Attleboro, Haas,
PROJECT NAME LJow Le.vel ad!&a in_1M q.ocATION AMtleLoro. Mass.
REPORT SENT TO_ _. ...... L_ d•Li PRoj NO

SAMPLES SENT TO I•k•,l.A.t. I OUR JOB NO 95-41

SHEET 1 o(W J
DATE
HOLE NO 306
LINE & STA.

OFFSET

SURF: ELEV.

G'ROUNtD WATER OBSERVATI)fNS CASING SAMPLER CORE BAR
START 7128/94

Al . - offer .... t T/S . _e __ COMPLETE 7/28/94 _:

Seze, D -" TOTAL MRS.
At -0r I S BT BORING FOREMAN R. MIen

r1Per 3001BIT INSPECTOR
Horrine, to,_ 3011 - t SOILS ENGR.

SOIL IDENTIFICATION
Remarks ,nclude colorgrodotion, Type of
soielc Rock-COIOrtypO, condition, hard-
ness, Drilling time, seams and *Ic

SAMPLE

NoTPeFRe

1;

til.. .. _ ave- -_
Brown med. SAND 6 coarse
Gravel, tr. of Silt (little

odor noted)
Brown fine to med. SAND &
coarse Gravel, tr. of Silt

Bottom of Boring 2'6"

1

2

1u

12

I I - h I I I I -
CFCLkIND SKJIZFACE TO

Sampie Twpe
Dry C:Cored 4: No%0I

Us' -~~.ljtC Vision

USED __ "rASING THEN __

Piopcrtions Used 1 401b wI.%3OfoII on 2 00 Sampler 5UkMMA'rY
~ oo~~jcofiesionless Density ICohesive Consistency IEoIPC ng 7Z!62

traie i~n01o10'1., 1 0 10 LoO( 0-4 Soft 30 + Hord IRocit Coring- -



LGUILD DRILLING CO.8 INC.
100 WATER STREET EAST PROVIDENCE, R I

TO Texas [netkumentp ADORESS Attleboro, Masa.
PROJECT NAME Low Level RaddLation InvesytOCArTON AJtleborol Mass,
REPORT SENT TO abovel - -ld. e5 PROJ, NO.

SAMPLES SENTTO Taken at Ste IOURJO8NO. 95-41

SHEET 1 OF .- 1

DATE
HOLE NO. 307

LINE & STA.

OFFSET

SURF. ELEv.

GROUND WATER •BSERVATIONS

At 2. 5' offer .- - Hours
Type

Size I D

Hcmmer Wt

Hommer FaIl

CASING SAMPLER

S's

_ 300#
30"

CORE BAR

BIT

Doltse Timj
START 7/28/94

COMPLETE 7/28/94 _ 1
TOTAL HRS.
BORING FOREMAN R. AlTlen
ISLPECTOR
SOILS ENGR.-

At ofiee_..._. Hovirs

SOIL IDENTIFICATION
Remarks include color,gradotion, Type of
Soil elc Roc'i.color, type, condition, hard-
ness, Drilling time, seams and etc

SAMPLE

_oLenR~*1=1=1=
- Gravel

Brn. & Rust Layers fine to
med. SAND & coarse Gravel,
tr. of Silt - -
Brown fine to med. SAND to
coarse Gravel, tr. of Silt

Bottom of Boring 2'61'

2-
12

12

- I - I I - I - I -

GROUND 5JRFACE TO___
Sample Type

UP ; Undf1d.SrIu~C Vision

uSE'O _"__CASING THE.N . . ..
Proportions uie 1401D Wt. a 30"fol on 2"0 D Sampler SUMNINARY
troce o tOtol1 Cohesionless Oensity Cothesive Consislency EoihB----, .Z..6.

litte Oto20°/ 0 O'O Loose 0-4 Soft 30 + Hord Roci, Coring1 12 % i1"1.1I1n Uar 'a.A A-01 h41LI.Ad 1 05-.



O GUILD DRILLING CO., INC.100 WATER STREET EAST PROVIDENCE. R I

* TO e*.a ijn..AtuTMIt• .. .. - ]ADDRESS Attleboro. Mass.
PROJECT NAME LowYLevel Radiation Attleboro, Mass.

is REPORT SENT TO.-.,. / Ildg.15.. OCAT O -________AP0 E S "TO......-. aboVC ...... ... Bl dg.#5- I PRoJ NOSAMPL ES SE'NT TO ...... ...... - iet.C. .. - -- _ -. I OUR JOB NO 95-41

SHEET 1 OF

DATE
HOLE NO - 308
LINE & STA.

OFFSET

SURF. ELEV.
III 

• III

I
GJCA)ND AiATER '7BSERVATj(cNfS

At 2.5'

At ......

aftere ti.. I
l.-,e

le
Wl..mfAI

H3-rrmer Fai,

CASING SAMPLER CORE BAR

_51s

300# BIT

30"

Dole Tim.e

START 7/28/94 0p

COMPLETE 7_28/ __
TOTAL MRS.

BORING FOREMAN R. Men
INSPECTOR
SOILS ENGR.

LOCATION CF 80R.NC,

CL arg ¶J~~E

k, r~

Of on So-'p~e, Ieo
p~,T D-ent~Iy C reonge soil etc

2- 1r8&Tz1 *2t8Elevn. ne EeC

XL IDENTIFICATION
ks nclode color, grodotton, Type of

Roca. color, Itype, condi ion, hord•
r)dfng inme, seoms ond elc

SAMPLE

No PRe
• _ . ::._. • . ..-. .......... :: ....................... ! -• •-,

Asonalt - gravel

;s no, n (3k") Brown fine to med. SAND
coarse Gravel, tr. of Silt

Brin. fine to med. SAND &
m,.d. to coarse Gravel , t r.
of Silt

1'6V-2 D6 ~ U (311)

Bottcnn of Boring 2'6"

2

-4--I--

* I I h I I I U U
Co'Liu'Cd TO

0 TC ie1

I

(111F 0 ( ..

frore 0 6:004,

..(ArlNG THE t4 N

i4Oib~~~~~vt~ 30 lo~n )SmI¶iMMARY
(Toh'es-onless Oensity Caeiv Consistency [orth 1(N ....



LGUILD DRILLING CO., INC.
100 WATER STREET EAST PROVIDENCE, R I

To Texas Int-r-uments IADDRESS Attleboro Massa

PROJECT NAM Low Leveldaton Inve, t 'LOCArION Attleborob Mass.
W REPORT SENT TO__ a__ bQ2__ __It & PROJ NO
SAMPLES SENT TO Takeat SiLe OUR JOBNO 95-41

SHEET 1 oF

DATE
HOLE NO _____

LINE & STA

OFFSET

SURF. ELEv
I

COUND WATER OBSERVATIONS

At offer H.Pour~s

ct ter..~- Hours

T yr~e
Stze ID
HiC.-nmer Wl
Hmmrrer Foti

CASING SAMPKER

S/S

3O01
_______ 30"

CORE BAR
Oato Timefl

START 7/28/94 0

COMPLETE 7/28/-94p
TOTAL HRS.
SORING FOREMAN R. ATTein
ItSPECTORSOILS ENGR.
-SO-ILS -- IG

LOCATION OF BORING

. Cas'ng $arnp;e 1 Tpe Olcws per 6" Mo-sture Strolo SOIL IDENTIFICATION SAMPLEI'" Bioas Deptrs of on So',pier Oeny Remarks include color, gradation, Type of
per From- Tr, snpTe Fr. 7 or Chonge soi elc FAoci-color,type, condition, io-rd

for;# • 6 - '• , - C cns-st E 'lev hess, Drilling lim e , se o mrs and etcN P n~

0' AsDnalt - uravel
-9

6- D0 B lis no Take

11611-2 '6'' i t " "

- - -

n (3'") Brown & Rust fine to med.
SAND & coarse Gravel, tr.
of Silt
Brn. to Light Brn. fine to
med. SAND & med. to coarse
Gravel, tr. of Silt

(3")

2 '6"
Bottom of Boring 2 '6"

2

I * U & I & I ____ h

GkIu'NiD !.I'ACE To
5 ompie jq
0.6 Vr 7- Cced A'
Or' Lnd.ii. 'bed f'5.'of

UISED _

Propo't.ri 'lsd'cice 0O0oiO1/0
:i'Ite 10, to 200,%

-".. CASING THEN

14O0b %Il.x 3.• lotion 20O Sampler SUMMARYit
C-ihesonless Density Cohesve Consistency Ear th EkZI6.

0 10 Loose I 0-4 Soft 30 + Hard Rock Coring



Adm GUILD DRILLING C088 INC.
1W WATIR STREET EAST PROVIDENCE, R I

,To . ! & _ U n I jADDRESS AttlebOr~o MA11111. PROJCT VAIME Lowi ms1LBW4P1!-9D!Pn.fJ tktOCATiONy Attloboro. Mass.
REPORT SENT TO--~ ~~ .B1gIV PRoj N~O
SAPE SENT TOt SJitc OUR JOBNO 95-41 ___

SMEET --- A , 4 1
DATEMOLE NO _ 31'0 I

LINE & STA.
OFFSET

SURW. ELEV.
I I I I

rJPAWND *ATER o8SERvA1o0Ns

0~~ 1 .rHours
'! ze* e

CASING SAMPLER

3001

CORE BAR

BiT

START 7/28/ 4 fL
COMPLETE 72L;JJL4
TOTAL MRS.
OISONO FOREMAN R, Alle .
INSWWCOR
SOILS EW•R.roli

I I

SOIL IDENTiFiCATION
Remarks ,nclude color, grOdation, Type of
soi etc Rock"- codoetyp, condition, hOrd
ness, Drilling time, seams and ttc

SAMPLE

.;rave:
Brown fine to med. SAND &
med. to coarse Gravel, tr.
of Silt
Brown f-m SAND & med. to
coarse Gravel, trace of
Silt

Bottom of Boring 2'611

1

2 12

- I & - I
G.MCUNO SjRV.ACE To

s-oipIe Type
C' --'r V C ; Corcd A!Af?-

U:L~fld.sfurbed Vision

USEO .. CASING THEN
fr~opou'?uons Used 140ib WI 30"fotion 2 00 Sompler SUMMARY
Iroce 0,oo'0 / Cohesionless Density Cohesive Consistency Earth e•-on 7ZJ..(
10ite 10to20/L, 0 10 Loose 0-4 Soft 30 + Hord Rock Coring
.... - • ..̂.. o. 1 ' 1030 Med Dense 1 4-8 M/Shiff Somote1 -Z-'



*m GUILD DRILLING CO,. INC,
1W100 WATER STREETI EAST PROVIDENCE. R I

PRoJECr NAmE 19MJAY!1l M0A41149JLII3YfIStOCATION Attlebor.x~ Mass.
REPORT SENT TO..J Abv . -I#0~1.~

SAMPLES SENT TO I~ AW ~. OUR .OSNiO 9 5-41

SHE~ET -- J OF-
DATE
04OLE NO_ 311..
LINE 8 STA._____

OFFSET _______

SURF ELEV.
II I I

U

GRDUND WATER r'BSERVATIONS

At --- -_ Wier, .. -. ov

S i#. 0
~r'~rr.er A,

Hd~rI-~er r0 *

CASING SAMPLER

- USe

_____ 3V-3

;-ORE BAR
START. .L2AI24..
COMPLETE: 7/.28/Li
TOTAL HRS,
SOWMdG. FOREMAN R. £!IT-ii
INSPECTOR
SOILS ENGR

At ... . . . . ý:fff"' .. . - "c"S

-- I

LOCATION OF BOWNG _____ ____ ___

I cosie g T,'e e F r~o pot W-1C'' slr St.-Oro 5ýit eENTIFiCATiONi SAMPLE

1 i.- 1* Dt;*'r s 1 n S-'-pe- j es$,C a -e-rrarh include coior~gradnlion, Type of=
SI ~ F 21 2 ~ EOr ress, Dr~onq lime, scooinaond etc N e

- co - -7 r..- 6 -.- 2_ _ e____ _____ _____ ____

DIpLc - Uravel
Brown & Rust fine to med.
SAND, med. to coarse Gravel
trace of Silt
Dark Gray fine to med.
SAND & med. to coarse Grave
trace of Silt

Bottom of Boring 216"

I

F'

I -I--i h -

ROU%0i $jA( TO___

Sa"'PLC- T -)Po
Oc'-Cr, C tCedA

I

I

LISE) - .....,. (A¶NG THELN
Pioorlbons usel 140M W I 30 foli on 2 G 0 Somlrn'e SUMMtARY
~t-a to 10% ICothes ciness 0ens-ty Cothesie Co'nsistency Ear th

- - --. I '- z'r 1 C-A 11A. f. 0 - -



TRANSMIT1AL SHEET

GUILD DRILLING CO. INC.
100 WATER STRELr, EAST PROVIDENCE, R I. 02914

(401) 434.0750

aecd: Boring Data - Low Level Radiation Investigation/Bldg. #5

Location: Attleboro, Mass. (Willard Street)

Our Job 'No; 95-41 Your Project or Contract No.

Date. August 3, 1994 Via: fcm

lo: Texas Instruments Attention of- Mr. Michael Elliot
34 Forest Street
Attleboro, Mass. 02703

Copies I or
Sets

DESCRIPTION

Boring Reports: 312 through 320.

SAMPLES:

Remarks: More reports to follow.

By:

Sheila Erice



GUILD DRILLING CO., INC,
quo0 WAlER STRUY EAST PROVIDENCE. R I

STeo a Irýt59MDq ~ I RESS Attigboro, Maaig-
PROJECT NAME LwLVL 4S IW1ttOCATION Attleboro. mass.
VREPORT SENT TO#11~gI PROJ NO,

DATE

HOLE NO 312

LINE STA....... ___...

OFFSTET
SURF. ELEV ......

S- Do~e Timejit~AWN0 NATER 005ERVATirkNS CASING SAMPLER CORE BAR START 7 /29/94e
Type V hr.~S ____COMPLETE 7/29/94 lift:_

S3t.C to __31 TOTAL HAS4.
after__ W-OING FOREMApi R. A1Tiiei7

_____r W 3000 BIT wSPECTOA
Hammer'C Faii _______ SOILS EWAR.

Cosing Sisftp;e T,;* Bows per 6" Moi~are Jtol SOIL IDENTIFICATION SML
1- 81006 DeD!" Of o Syrp~er enl Remarks include Color, gradation~, Type of SML

a. per F (or. -T,ý F royr 7ý or ~ ~~~change soilett Rc i-clr otcndinh d, -_ __
foo -761 6_ j Ic, less, Nii&Ig time, seams anid tic No PqrRen

ADrlLaLf - tiraveli

_1 ýý , I I nog Tak

I i-26. "~ "

- - [ -.

- ! - --I

n (3C")

(3")

Brown fine to med. SAND &
med. to coarse Gravel, tr.
ofSilt -
Brown to Dark Brown fine to
med. SAND & coarse Gravel,
tW.or Cf 4 1 t

T -i-iIt 47
1

71M

- ~ -~.-- I - -.

Bottom of Boring 2'6"
!

4.--

- I , - -,-

. -

t - I - I-4-

S J I - II- I _ I - I - ' -"'

To ~ S.' "CASING TIILN __

Pla*.)e'00t0A Usti 1 401b Wt it30"fo~n o
%- - 1-. n* I, 1 Co~sionles n'---



4GUILO ORILLING CO., INC.
100 WATER STREET EAST PROVIDENCE, R I

yo Texas Instruents ADODRESS Attleboro, Hass.* PROJECT NAME Low Level Udilkai0o_3-1DtYljOCArToN Attleboro. Mass.
R IPORT SENT TO - 1 - B I If PROJ NO
SAMPLES SENTTO - IAken At Si1 I OUR JOB NO 95-41

SHEET 1 OFJ
DATE

HOLE NO 313

LINE S STA. ,

OFFSET
SURF. ELEV.

GROUtJD WATER OBSERVATIONiS CASING SAMPL.JR CORE BARI
AtAfeSINurs p SP COE START 7/29/94

_ _ ott.' ... - Tyrpe • COMPLETE 7/29/94 _I-

Sze.C' 0 A TOTAL HWS.
OrRING FOREMAN R. AlLenA! cf'' .... " H'ours •-,e, , _ _Al 300 SIT INISPEaOR

Haeref Fall 30_ SOILS ENGR.

LOCATION OF BORING

Coan 1Onroi, T... 0!cws per 6- Mo''"ur S,,oro SOIL IDENTIFICATION SAMPLE
Blow$ Dew~r$ ! of on So)r,pie. eReff.orks include coIor, gradoaion, Type ofQ o, pe o '- on• Sa * Densf y Change sotletc Rock-color, type,condition,hard-

~' From - To crjr T of
too0- 6--2 ;2"i Conss Elev. 1 ness, Drilling hme, seams andetc No Fen R.Cosit0!e

ASonalt - Gravel
-4 - --

6 -T'6" "DO Blors not Take

,- '6"-2'" 1 "1 16 "D

-II- -

-i-i

- -, - - -

- i

n (31") Brown fine SAND & med. to
coarse Gravel

Brown fine to med. SAND &
med. to coarse Gravel, tr.
of Silt

(3")

-'-9
Bottom of Boring 2'6"

12

12

.1
- . --I - I .....I - I. -

b4 GkJUND 5,jR'.'.CE TO

D'~~C-C,ýV--c~f'A , A-sd

uSUD _____ -.- CASING THE.N __

Pioprf?,ofns Usled I 4OibW If ~3O fat' on 2 0 0 Sa'moler I SUMMARY
*OCC ''O% Conesiontess D~emsiy Coh'esive Consistency H IEarth8'26~

0 0 týCO L. o 0-4 Soft? 0 Rc,-:h Cof ing



fll GUILD DRILLING CO.9 INC.
1OO WATER STREET EAST PROVIDENCE. R I

TO Texas InstruntB IADDRESS Attleboro1 Mass,
. PROjECT NAME Lowf Level Radiation Inves o Attleboro. Mass.

REPORT SENT TO abo2e / Bld_. 15 PROJ NO

SAMPLES SENT TO Taken at Site I ORJOBNO. 95-41

SWEET 1 0

DATE
•.• NO. 314

LINElI STA.

OFFSI T

SURF ELEV.
I

- -IIII

GPWJ INAER BSERVATIONSI

AI.. _____

Al.... -

offer --- ours

cf ter_-. Hours
5;ze; 0
H'C.-Imer All

CASING SAMPLER CORE BAR.
s/s -_ __

30 30BIT
30"

lipre Timen
START 7/29/94 6.-

COMPLETE 7/?29/94
TOTAL MRS.
WOaRI FOREMAN R Allen
INSPECrOR
SOILS ENGR.I Horrer FouI

LOCATION OF BORING
.. Cosrg sorrie Type Biow$ per 6" Moislure Strata SOIL IDENTIFICATION SAMPLE
a. 80s Dep' o on Sarnpef Density Remorks include co(orgrodation, Type of

peOr From- From 70 of Cflange soil etc ROCk-COlor, type,Condoion, hord-

looote -. 76r6-1 . ,2- Consst Elev ness, Driing fime, seams and etc No Pen Re

ASPnalE - --rave
-q --

6"-1'6" D zlos not Taken

1# t- 1 1 jaillt 
1

- ~- ,,

- - - -

(3k")

(3")

Brn. fine to med. SAND &
med. to coarse Gravel, tr.
of Silt
Brown fine to med. SAND &
coarse Gravel, tr. of Silt

Bottom of Boring 2'6" 12

1

2

x

12

- -I
I ~I I ~I ~-I - t-~ I -~ -, I mU I-in

GR~OUND 5,PRFACE TO ___

"Zom'ple Type
DDry C 'Ccfed

UIP; rd.trbd 'i''

USED _

Proporhons Used

trace 010 IO 1%
litte iOtcZ20 /o

"CASING THEN

1401b WI.0 30"foll on 2 00 Samopler
Cohesionless Densily Cohesive Consistency

0.10 Loose 0-4 Soft 30 + Hard
10-30 Med Dense I 4-A M/l0il

SUMMARY
Ear hý'Q V
ROCk Coring
Snmnoet



GUILD DRILLING CO09 INC.
100 WAtER STREET EAST PROVIDENCE R I

TO TeXAS Itstrument•$ /ADDRESS Attleboro. Mass.
PROJECT NAME Low Level RadiationjInye tItOCATION __Mtleboro. Mass.
REPORT SENT TO a _bn ./ ROd_. J. NO.
SAMPLES SENT TO Taken at Sjie , , IOUR JOB NO 95-41

SMEET.. 1 OF1
DATE
HOLE NO 315

UNE & STA.
OFFSET

SURF ELEV.
WaWwwwl'lllllow .1 -

-~ . -
rC)AUND) WATER OBSERVATIONS

-of ter ... . OURS
CASING SAMPLER

S-ze 0 A__1_3_I

HcrmC er Fal 30" -

CORE BAR

BIT

V ot_.e Tim.el

START 7/29/94 - ''

COMPLETE 7/29154
TOTAL HRS.
SOP'NO FOREMAN R. AlTlen
INSPECTORSOILS ENdGR.

At __

LOCATION OF BORING

[ Cosirg Svrvple T,,e e.cws pe' 6" Mo;slure SOIL IDENTIFICATIONStrata SAMPLE

*- I Biows Depp'$s of cm S,'',er Densi ty Remorks include coIorgrodation, Type of
S Fro- To scm f T or Change soil etc Rock.Color, type,conditioIhOard-

mfoot C(r-6 6 12 12-18 Consist Elev mess, Drllingtime, seams andec NO PenR

0" Asphait - uravel
-I

6 yrý 1 D Bos not Taken

1 " '6 •" 2 16 "' D) of'

' T i~ , _ _ ___

-i- -

-i-

-i- -

-

(3k") Brown fine to med. SAND &
coarse Gravel, tr. of Silt

rowin fo-Ghray Tine to -mea.
SAND and coarse Gravel,
trace of Silt

(3")

a,-'

Bottom of Boring 2'6"

1 12

1:

- 1

............

& _________________ I i. & h ___ A. ________ I ________ A. I I. i
vi<Yu"NO ",iQFACE TO __

5orr~e Type

USED __ ._"CASiNG THEN
Piopor tons Used 140 lb Wt, 30"f',, on 2 00 Sompler I SUMMARY
toee 0,o0100 Coohestonless Density Cohesive Consistency Earth Boring V.6"-1.

2.,,,. t,,,'1•/, 0 0 Loose I 0-4 Soft 30 + Hard ROck Corino



1UILO DDRILLING CO., INC.
VI WATER STREET EAST PROVIDENCE, R I

TO Tex&a Instuments ____IADDRESS Attleboro. Mass.
PROJECT NAME LoW Level Radiation Inv1gtIOCATION Attleboro. Mass.
REPORT SENT TO above . BUZ-I, . I PROJ NO
SAMPLES SENTTO Tken at Site IOURJOBNO 95-41

SHEET 1 OF_

DATE
HOLE NO 316
LINE & STA.

OFFSET

SURF. ELEV.
m - -

GROUND WATER oeSERVATIONS

- after. - Hours

Sze, 0
Hc 'mer
• ,ýfr,ter

CASING SAMPLER CORE SAFI

s/s

300# SIT
_-O",

1.
2ot.e Time

START 7/29/94 I

COMPLETE 7129/94 _ |
TOTAL MRS.
WORING FOREMAN R. ATle n

INSPECTOR
SOILS ENGR.

At _ offer-... HOurS

Foil

SOiL IDENTIFICATION
Remarks include colorqrodation, Type of
sol etc Rock -color, type, condition, hard.
ness, Drilling time, seams and etc

SAMPLE

No PenFR

- I I = a =
- Gravef

I

Brown fine to med. SAND,
med. to coarse Gravel, tr.
of Silt
Dark Brown fine to med.
SAND & med. to coarse Grave
trace of Silt

Bottom of Boring 2'6"

1

I - I - I I

GROUND S,)RIACE TO _

SompiCe Type
:DyC~oe :%~.

USED CASNG THEN
PrOpOrtiOns Use,.1 i400b* ,t 30"follon 200 Sampler I SUMMARY
trace 01010% Cohestonless Density Cohesive Consistency Eoarth &,,m Zlf.
',te 00 O..0 .. LooseI 0-4 Soft 30+ Hord Rock Coring -



GUILD DRILLING CO., INC.
100 WATER STREET EAST PROVIDENCE, R I

TO Texas Instruments .ADDRESS Attleboro$ Mass.

PROJECT NAME Low Level Radiation__InvestocArION Attleboro, Mass.
REPORT SENT TO- above * I _Bldg PROJ NO
SAMPLES SENT TO T . ken a .. ]te I OURJOBNO 95-41

SHEET 1. . OF-

DATE
HOLE NO. 317

UNE B STA.

OFFSET

SURF ELEV.

GPOUtjD WATER OBSERVATIONS CASING SAMPLER CORE BAR.

START 7/29/94
At __ _- afer...... 0ou, s Type S/S __ COMPLETE 7/29/94

S-ze ; D 3V.-1u TOTAL HRS.

At CCter-... Hours ,icnmer WI _ 300# BORING FOREMAN R. Allen
AI '•r .... OuS Haom iner Fal 300" BIT IINSE) ICTOR

Her.mC, Foil 30"1 _SOILS ENGR.

LOCAT'ION OF BORING

Casing Sample Type B;c,,s per 6" Moistiire Straloa SOIL IDENTIFICATION SAMPLE
Blo~s Depth$ of or Sort-ie, Densiy Remarks include color, gradation, Type of
plr orr. of Oi So , n Change soil etc. Rock.CoIor, type,conditionhard-
feo From- From Toi2. of O! foot - 1 -1 1 i 1 Consist Elv ness, [ir lling lim e, scorns ond eftNo Pe

61-'T1'6" D Blc7s not Take

- "D - -

- - . - - - -i

-i

n (3k~")

(311)

V
-4.

Brown to Gray fine to med.
SAND, med. to coarse Gravel
tr. of Silt
Birn. fine to med. SAND &
med. to coarse Gravel, tr.
of Silt

s ILDN I. "t - s l a PI.

I --

Bottom of Boring 2'6"

1

2

I
- & -. ~ - - a. ~ - - I - m - . -

GROUND SuRFACE TO ___

SopJleTyp
SD~ry C-Cored *.-AashedI
UPlUnd-stujfbed Pi'ston

USED - "CASING: THEN
Proportons Used 14010 W1.x 30"foIon 2"00. Sampler SUMMARY-

troce 0 t,00/o Cohe.;ionless Oensity Cohesive Consistency Earth•t;Idltie 00 1o0°/o 0O10 LOOSe I 0-4 Soft 30 + Hord Rock Coring



GUILD ORILLING COO# INC.
100 WATER STREET EAST PROVIDENCE. R I

. o Texas Instrulwents IJADDRESS Attleborog Mass.
PROJECT NAME Low Level RAL4k.a__toijCi t4OCATION -Atleboro, MassI
REPORT SENT TO _I adk L- #5 1 PROJ. NO
SAMPLES SENT TO Taken at...te. OURJOBNO 95-41

SHEET 1 oF.

DATE
HOLE NO. 3118

LINE G STA.

OFFSET
SURF. ELEV.

II

I.
GR"4•O~D 'ATER OBSERVATIONS

At

At

after _ _Hours

che _.-HMours
S-ze. D
H'c~nrner ~
H@'rrrner Fall

CASING SAMPLER

300#
-30"

CORE BAR

BIT

Dote Time

START 7/2L194 P.
COMPLETE 7/29/94 _ j:
TOTAL MRS.
BORING FOREMAN R. Allen
INSPECTOR
SOILS ENGR.

SOIL IDENTIFICATION SA6PLE
Remarks include color, gOdOtiOn, Type of

Soil etC ROCk- COlOr, tyPe, CodftiOfn, hord-
ness, Drilling time, seams and etc No PeR

AS|flt - graval
Brown fine to med. SAND &
coarse Gravel

Brown fine to med. SAND &
med. to coarse Gravel, tr.
of Silt

-9
Bottom of Boring 216"

2
12

12

I I a - I - a -
GROUND SJ'FACE TO

.-amcile Type 1
USED ....... CASING THEN

P|opart0•s Used 140lb•*I 30"fal'on 2 0o Sompler I 5LMARY
trace OtolO°/o0  Cohe loness Density Cohesive Consistency Eo, Bg
..... . o-. .. n E oI,~~, ".1 ;,f I ,• t,'h 'r~~



lfiýGUILD DRILLING CO., INC.
100 WATER STREET EAST PROVIDENCE, R i.

TO Texas Instrumentls ADDRESS Attleboro, Mass.
PROJECT NAME Low Level Ra4diLatioLn-InetOCATION Attleboro, Mass.
REPORT SENT TO .... ldgA i I PROJ NO
CAU- CCcc•rNT TO Taken at Site At ,.^ 95-41

SHEET 1 o

DATE
HOLE NO 319

LINE & STA.

OFFSET
SURF. FLFV

Oct* Time
GROUND WATER OBSERVATIONS CASING SAMPLER CORE A START 7/29/94 .

At . Ofter .. H... HOurs Type S/S COMPLETE 7_"774_
5 ze; D 3V-__ TOTAL MRS.

BORING FOREMAN R. ATTen
At Offer ...... Hours Hcrnmer W1 300# BIT INSKECTOR

Horrmer Foil _ __1 SOmLS ENG..

SOIL IDENTIFICATION
Remrork6 include color, grOdtOion, Type of
SOl etc. Rock color, type, condition, hard -
ness, Drilling Ime, seams and etc

SAMPLE

1[ ,R.

NO2e

~3=2=I=

- GiravelI ....

Brown fine to med. SAND,
med. to coarse Gravel

" ", little Sand, fine to
med. Gravel(pushed cobble
at end of shoe)

-t
Bottom of Boring 2'6"

2

S h I - * U

GRO"UND 5,'R'.ACE TO ___

So"'pie Twpe
0ý Ory CoCced

uSED--------. CASING THEN
r'oortoons Used 140,b W,1 30'foll on 2 0 0 Sonpler, SUMMARY zoo
trOce 01010% Co'esioniless Density Cohesive Consistency ErEo,Ith B•w•g 2l._
",t .e iC1o2O°i% 0 '!0 Loose 0-4 Soft 30 + Hord Rock Coring



GUILO ORILLINO CO., INC.
=OO WATER STREET EAST PROVIDENCE, R I

TO Texam.s str•mnte .JADORESS Attleboro. Hass.
PROJECT NAME Low Level Ladia.ion 11vesqtOCATION Attleboro, Mas.
AEPORT SENT TO _ Rld - I Bide, #5 PROJ.NO.
SAMPLES SENTTO Taken at Siltee . IOURJOONO. 95-41

SEETOF.._ L.
DATE
HOLE NO. 320

UNE & STA.

OFFSET

SURF: ELEV.

GROUND WATER OBSERVATIONS CASING SAMPLER CORE BAR A

At oHoursSTART 
7/29/94 0.0

AtOte.~ Nus T1 pe SI COMPLETE 7Z2L97 - '0
Sze; D W1.3__ TOTAL MRS.

At ofl er-- -- Hours HmmerOING FOREMAN - R. AM BT -
Hcrner W 300 SIT INSPECTOR

HOammer rot1 _011 SOILS ENGR. ... .

SOIL IDENTIFICATION
Remarks include colorgrOdation, Type of
soil ec. Rock -color, type, condition, hard -
ness, Drilling time, seams and etc

SAMPLE

__1 Fec
___________________________ 2=2=1
- Gravel

Brown fine to med. SAND &
coarse Gravel, tr. of Silt

Brown fine to med. SAND &
med. to coarse Gravel, tr.
of Silt

Bottom of Boring 2'6"

1
1

12

I - bI ____ _____ ____I II - I

GROCUND SiR~.'%CE TO ___

$anmple 1)pe
0 ry C -Cc'ei A-Ast-

USED ----_. "CASING THEN
Proportions Used 14OiWt • 30"tOll on20 0 Sampler SUMMARY

trace 0t100/ Cohesionless Density Cohesive Consistency Earth & _=2•i'L

11t1e 101020% 0 '0 Loote I 0-4 Soft 30 + Hord Rock Coring
.. ... A, 10-30 Med Dense 0 4-8 M/Stiff Semniea 2



TRANSMITTAL SHEET

GUILD DRILLING CO., INC.
100 WATER STREET, EAST PROVIDENCE. R.I. 02914

(401) 434-0750

Subjec: Boring Data - Low Level Radiation Investigation/Bldg. #5

location: Attleboro, Mass. (Willard Street)

Our Job *No; 95-41 Your Project or Contract No.

Date: August 5, 1994 Via: fcm

To: Texas Instruments
34 Forest Street
Attleboro, Mass. 02703

Attention of: Mr. Michael Elliot

Copies I or
Sets

DESCRIPTION

Boring Reports: 321 threigh 329

SAMPLES: Nore reports to follow.

Remarks:

By:

L. L. MORRIS

01.1



wo L2 ILJILIJ LJMI1.l.lIWl .a L0 .Ja I1N1L.
100 WATER STREET EAST PROVIDENCE, R I

TO Texas DIntrUmenltB IADORESS Attleboro, Mass.

PROJECT NAME Low Level Nadiation Inves tOCATION Attleboro. Mass.
* REPORT SENT TO above Z Bldz. #5 PROW NO

SAMPLES SENTTO , Tyken at Site OUR JOB NO. 95-41

*MLL OF..O
DATE

HOLE NO. 321
LINE & STA.

OFFSET

SURF. ELEV.
I I

GROUND

FA

At

WATER OBSERVATIONS

oflet HIours

cf ter _ .- Hours
S~ze. -0

Hamn-er Fail

CASING SAMPLER

300#

CORE BAR

BIT

DoA ?e Time

START 7130/L4 _

COMPLETE 7/30/94 _

TOTAL HRS.
BORING FOREMAN C
INSPECTOR - _ _ _

SOILS ENGR.

SOIL IDENTIFICATION
Remarks include colorgrodalion, Type of
Soil etc Rock -Color, type, condition, hard-
ness, Drilling lime, seams and etc

SAMPLE

No i Pen R
I nm ,,

- Gravel
Dry, Brown medium SAND &
coarse Gravel, trace silt

Dry, Brown fine to medium
SAND & coarse Gravel,
trace silt

I

Bottom of Boring 2'6"

1

2

- b -

GP'Ciu) ýoRIACE TO

UP* Uridislurr~ed Pisio'n
T 01 Test P~i A - AAMi V .r Veiripn Tea@

Pifop~rI,3.1$ USej
trace 010100/
litlei 10,020%

-- ASiNG THEN ... . .

1401bWfxi30 fai'on 200 Sampler S.,iMYAR'v
Col.s-or,?ess Density ICohesie Consistency E~

0 -C0 Loose 0-4 Soft1 30 + Hiard Rc.cb Cor.ng
10-30 Med Ciense 4-8 W./Slff I Soapi'es __.2_



HGUILO DRILLING CO., INC.
100 WATER STREET EAST PROVIDENCE. R I

TO - Texas Instruments IADDRESS Attleboro, Mass.

PROJECT NAME Low Level Radiation InvestqjOCATION Attleboro. Mass.
REPORT SENT TO above L Bldg.. 45 PROJ NO.
SAMPLES SENTTO Taken at Site OURJOBNO 95-41

SHEET of _A

DATE

HOLE NO. - 322
LINE & STA.

OFFSET

SURF. ELEV.
I 'I

ROUND WVATER OBSERVATIONS

of let ._ Hours

Offer _-- Hours

I

Type
1 1 D

..-)Mer WI
Hmanmer Fall

CASING SAMPLER

300#
30"

CORE BAR

BIT

ODt. Time

START 7/30/94 _

COMPLETE 7/30/94
TOTAL MRS.
WORING FOREMAN
INSPECTOR
SOILS ENGR.

LOCATION OF BORING
Casing Sampl, Tpe Blows per 6" Moisture Stro0o SOIL IDENTIFICATION SAMPLE
8Bo*s Depth& of on Sarmpier j Remarks include color, grodation, Type of
, e From. To omre From DensTy o Change soil etc. Rock.color, type,condition, hord- -

foot 0" I 6"1 _6 12 "112_8 C o_ s Elev hess, rilling time, seams and etc no. . . .. . . ..... .. . -.. . - . . I .. .. . '- t ,I'-' .- " - . . . . . . . . .
A sDndL C - tLravei

V-i1'6" D Blc s no Tak n

-I '6"-2'6" D " "

-

- - - - -

- - -

(3½") Dry, Grayish Brown medium
SAND & coarse Gravel,
trace silt
Dry, Brown fine to medium
SAND & coarse Gravel,
trace silt

(3")

-4

Bottom of Boring 2'6"

12

12

- . - I __________ _______ - - I - - I - i I - I - I -

GRO'UND $.)R"ACE TO

tVr L C:C.ed

USED ........ CASING THEN . .. . .
Piopo',tons Use3 i4OIb WI 30't"i on 2 0 D Sample, 5UMMARY

troce 01010% Cohe,,onless Density Cohesive Consistency Earh 8 inq iI
iOtie 10to20o ) 0O Loose 0-4 Soft 30 + Hord Roco Coring

0..0 Mea Dense - 4-8 M/Shlff Samnies _..



111,0 ILIJ 3J1ILL.II•iW 1 , I I 11 ,,.;
S100 WATER STREET EAST PROVIDENCE. R I

TO Texas Instrument!L IADORESS , Attleboro, Mass,

PROJECT NAME Low Level Radiation j1netIkOCATION Attleboro. Mass.
REPORT SENT TO above PROJ NO.
SAMPLES SENT TO _--' Zken aL Site IOURJOB NO. 95-41

DATE
HOLE NO.. 3Z3
LINE B STA.

OFFSET

SURF. ELEV.I
I ý -

At _

GROUND WATER OBSERVATIONS

after _ _ Houts
it~. e.

Sze, 0
H-C~rnrme Aft

Hoflmmr Foil

CASING SAMPLER

SIS

300#
30"

CORE BAR
DOte Time

START 7/30/94 _

COMPLETE 7/30/9
TOTAL HRS.
BORING FOREMAN _C. .- O'F!.=8
INSPECrOR
SOILS ENGR.

offer _ .-_Hours BIT

SOIL IDENTIFICATION
Remarks include color, gradation, Type of
soil etc Rock. color, type, condilion, hOrd -
ness, Drilling time, seams and elc

SAMPLE

No Pen FRe

4-- .
- uravel

Dry, Brown fine to medium
SAND & coarse Gravel,
trace silt

Bottom of Boring 2'6"

.2

:71I - let I - & - a

0 01Y C Ccrej A,

U P Ye n.,.utp P, .,,~ ion~i~' T

o!W0 - ,A S; NG THEN
ilip~io'(rs Useo 140 lb W I a 30" ol oun 2 0 D Samp~ler
i'oce to , CC'0/,, Czphes-cness Density jCCheSive Cons.stency

tu i0to20% 0 !0 LoosIe j 0-4 Soft 0+Mr
3 n- IFM_1 0-30 %led Derse j 4-8 Y/StiffI

SUMMARY
Ear~ ch7
Rock Coring
Som'ples -2..



tKM=GZ J II.LJ i , W MI&I L -L I{ !U![ .8 IN [;,100 WATER STREET EAST PROVIDENCE. R I

TO - Texas Instruments _, IADORESS Attleboro. Mass.
PROJECT NAME Low Level Radiation Inves qtOCATION Attleboro. Mass.. REPORT SENT TO above Z B111dg,..5I PROJ NO
SAMPLES SENT TO Taken at Site IOUR JOB NO 95-41

.ATE

MOLE NO. 324
LINE 8 STA.

OFFSET _

SURF. ELEV.

GROUND WATER OBSERVATIONS

after . . ,IIs

0 ter• Hours

Tyr7 e
S~ze: D
Hcrner 41S

Hsrr.ri~er Fait

CASING SAMPLER

S/S

30O#
30"

CORE BAR

BIT

DoAt Time

START 7/30/94 __

COMPLETE 7/30/94
TOTAL MRS.
BORING FOREMAN r- QrDonnell
INSPECTOR

O•OLS ENGR.

SOiL IDENTIFICATION
Remarks include Color, gradotion, Type of
SOil ic Rock. color, type, condition, hard
ness, Driiing lime, seams and efc

SAMPLE

4 ; I
m w • '=

- Gravei- gravel
Dry, Brown fine to medium
SAND & coarse Gravel,
trace silt
Dry, Brown fine SAND &
medium to coarse Gravel,
trace silt

Bottom of Boring 216"

1

2

12

12

I h a m
G;ZOUN() ';,:IdACE fLO

TV- rg Pit A% A V-~ .I. VJ,- T..

USEP _._......- 'CASING THEN
PiooOrl.ons Used 1400bWt 1L30'foll on 2 00 S3mpler SUMAMARY.

troce Oft(o '1 Cches-onless Density -;hesiie Consistency E o,

it-Ie 10 1o20-'% 0 10 Loose 0"4 Scf! 30 + H-ord Rock Coring

I0 -. ,, 0 -030 kled Dense 1 4-8 M/Stiff Somples 2ZL=



&SI. i l I1I•IL.LINQ Goes INCG.
100 WATER STREET EAST PROVIDENCE, R I

TO Texas Instruments IADORESS Attleborop Mass.
PROjECT NAME Low Level Radiation InvesCArTION Attleboro, Mass.
REPORT SENT TO above L BldU. #5 I PROJ.NOS ~ o rcAAJOr•AT Tn Taken at SiteIA .• •, 95-41

5HEET L or -

DATE

HOLE NO. 325
LINE B STA.,

OFFSET
SURF. ELEV -

v
"AiA rtS-ENT TO Taken at.I . -95-41 - - ---- E....

GROUNJO WATER OBSERVATIONS CASING SAMPLER CORE BAR Date Time

Atofe__ HusSTART 7/31/94____
Al oi-e---- o .er .... Hours Type S/S COMPLETE 7/31/94 _J

Size' D 3_l__ .. TOTAL HRS.
BORING FOREMAN R. Allen'Al Of er __ ours Hcamer WF 300" BIT INSPECTOR

HI mer F0i 30" _ SOILS ENGR.

SOIL IDENTIFICATION
Remarks include color, gradation, Type of
sod ecc Rock.color,fyPe,Condition, hard-
ness, Drilling time, seams and etc

SAMPLE

NoTPen Rei

= * - * =

Dry, Brown tine to medium
SAND & coarse Gravel,
trace silt
Dry, Brown fine to medium
SAND & medium to coarse
Gravel, trace silt

'9

Bottom of Boring 2'6"

2 12

I
w GROUNO SJRrA-C.E Ti

Sin~pic Ilyple

_:_F __1Eored A -,:.ost-osd

u5EF D
Prop.)rtions Used

little 10O 'c2O01/%

_._ CASNG THEN
[40,b W., 30"foion2 0D Sampler

Cc-esoniess Density j Cchesve Consistency
C-1O Loose 0-4 Soil 30 + Hard
10- 30 Med Dense 1 4-8 M/Sliff

SUMM ARY 11
Eart Bodq 6".

Rock Zowing

Somojes 2=--



ILUILLD UIFLLING CO., INC.
100 WATER STREET EAST PROVIDENCF, R I

TO e .88 --1-..• t J* iADDRESS _Attleboro, MasS.
PROJECT NAME LOW ad .JJLv tocArlON Attleboro. Mass.
REPORT SENT TO ---- _Bid 1PROJ No

SAMPLES SENT TO _•.l._sk..L .... I OUR JOBNO 95-41

SHEET L OF-

DATE
HOLE NO 39A
LINE B STA.

OFFSET

SURF. ELEV.
II

II

GP~xje4 NATER QeSERVATl(;NS

after

S..'.

CASING SAMPLER

3OO5
........ ..3_00#

CORE BAR

BIT

ODa. T =me

START 7/31/94

COMPLETE 7/31/94
TOTAL HRS.
BORING FOREMAN R. ATe -n
INSPECTOR
SOILS ENGR.

A t .. .. . .. .

&

LOCATION OF 6ORiNG

: Conq :c~n~~e
... 2...... ...

Strata

Ch~ange

--Eev. .

SOiL IDENTIt ICATION
Remarks include color, gradotion, Type of
sOlt etc ROck.COlor, type, condition, hard
ness, Drilling tme, seams and _c.

SAMAPLE

No Pen •Re(

ASphalt - Gravel

B~AJ T~akA n (34")

.. .. 1611-2 16 "1 D "o" f

Pil

--- --- - - -I

- ~. -

Dry,, Brown fine to medium
SAND & coarse Gravel,
trace silt
Dry, Brown fine to medium
SAND & medium to coarse
Gravel, little silt

(3")

Bottom of Boring 2'6"

21

A
717.t

k11 _______________________________ h
GROQUNE) *~ (f1

T~.T...g D.. A.

t'oce Uao 0 /0o
little 'C?;?'/oO

CASING Ttli[1.-N
140 10WI a 30' lull on 2 0 U Sampler

Cohei~onless Density Cohes-ve Consistenc y Lwfr vD BWI V
o 10 Lviose 0-4 Soft 30 4 r'ord Ro. It ýor ing

10 30 Med Dense 1 4 8 M/St~if I omt'e"s 2



/ •-11.0 WLJ Ik L Lj"mt 1LUL I1lMl I•.; Uol ll1 lL[.o
100 WATER STREET EAST PROVIDENCE. R I

TexaO -nstrumento •AODRESS Attleboro, Mass,

PROJECT NAME Low Level Radiation InvesttOCArON Attleboro. Mass.
S~REPORT SENT TO b•_ _Lyed 1 . PROJ NO

SAMPLES SENT TO - TkenS•_LL . I OUR JOB NO. 95-41

OnLL I -- t, Of

DATE
HOLE NO 327
LINE & STA.

OFFSET

SURF. ELEV.

At

At

GROUND WATER OBSERVATIONS

ofter _. Hours

offer .... _ ors

Typ~e

5,:e ID
1lcnmer

CASING SAMPLER

S/S

300#
30"

CORE BAR

BIT

Dote Time

START 7/31/94 _ .,
COMPLETE //4 __

TOTAL MRS.
BORING FOREMAN R. ATTI-
INSPECrO R______
SOILS ENGR.

SOt IDENTIFICATION
Remorks nclude cologradotaion, Type of
Loll etc Rock color,type, condition, hord-
ness, Draiing tIme, seams and etc

SAMPLE

NoTPen Rec
- I~I=I=

- .ravel
Dry, Brown fine to medium
SAND & medium to coarse
Gravel
Dry, Brown fine to medium
SAND & coarse Gravel,
trace silt

Li

Bottom of Boring 2'6"

2 12

*1
6_I -k - ________ - -I i - 1 I I Ii II I Ia - A -

c.-OUND "'-JRIA~CE TO
S"pIC Type

U"l :Cce1 A
e~ 1 , V.V.f#Tc

%ist.0 _..
010POrT.0-S OW

trace o to 10 i'/,
2C

k-ASING t~r HE N . ~ - .-

401D *I a 30 fall o, 2 1) Sam'pler I V' 'AAWYI
cut'ols Density ICohei;bc Consistency JE00it BRi'nq2'~

0 '0 LOO0:e 04 Sft 3 + Hord Ro kcoring
10 30 Med Dns 4. 8 M/St~t I ar'e



bWUILD DRILLING CO., INC.
tO0 WATER STREET EAST PROVIDENCE. R I

TO Texas Instruments .AODRESS Attleboro, Mass.
* PROJECT NAME Low Level Radiation I m teLOCATION Attleboro. Mass.

REPORT SENT TO - bove / Bld. I S A PROJ. NO.
SAMPLES SENT TO Tfien at Site I OURJOBNO. 95-41

SHEET ..... OF
DATE
HOLE NO. 328

LINE & STA.

OFFSET

SURF. ELEV.
I II

GCAJR',tO WATER OBSERVATIONS

At - after.-- .- tiours

afe--- Hours

Type

S-ze 10
Hc-nyef *1

Hamnmer Fani

CASING SAMPLIER

s/s

300#
30"

CORE BAR

BIT

Do0te. T imte

START 7/31/94 01
, M4p.r

COMPLETE 7/31/94 __ pi
TOTAL MRS.
BORING FOREMAN R.. Allen
INSPECTOR
SOILS ENGR.

I I.

SOIL IDENTIFICATION
Remorks include color, gradation, Type o
soil eic Rock -color, type, condition, hard-
ness, Drillirng time, searns and etc

- Gravel
Dry, Brown fine to medium
SAND & med. to coarse Grave
(Hot Hole from 6" to 11'6")
Dry, Brown fine to medium
SAND & coarse Gravel,
trace silt

Bottom of Boring 2'6"

f S

No

1

r--

12

12

=12

AMPLE

rPen FRe(

- 'I I - I - b -
GROUND 139'ACE TO uSED ..... CAY!NG THFN

fP'oort~on5 Used 14L)D01 W% 30'toll an 2 0 0. f npe SUWMARY
",oce 0 o1o% C1/ esionIess Density C,.Fesve Consistency Eo,., -- "
1,'ie 101o20%IC 0-t0 Loose 0"4 Soft 30 + Hord Ro_, Coring

-.. . . 1 0 30 Med Dense I 4-A M/sI,fI Strnlis 2



GUILD DRILLING CO., INC.
100 WATER STREET EAST PROVIDENCE. R I

TO Texas Instruments 4ADORESS Attleboro, 1ass.
SPROJECT NAME Low Level Radiation Ineye WOCArION Attleboro. Mass.

REPORT SENT 'To above I Bldg. #S PROJ NO.
SAMPLES SENTTO Taken at Site IOURJONO. 95-41

SHEET 1 W 1
DATE
HOLE NO. 329

LINE & STA.

OFFSET

SURF. ELEV.
I i

7
GR(XJNO WATER OBSERVATIONS

At _- ofter 'Iou's

of ter.- "ovr

Type

S'ze 0
Hcmmrer

Horr~mer

CASING SAMPLER

s/s

300#
-10"L

CORE BAR
aOf.e Time

START 7131/94 G:_

COMPLETE 7/31/94 ___

TOTAL HRS.
90RING FOREMAN R. AlTlen
INSPECTOR
SOILS ENGR.

*I

Foi!
BIT

A I

SOIL IDENTIFICATION
Remorks include color, grodatton, Type of
$iO etc Rock- color, type, condition, hOrd -
nesS, Drilihng time, seoms and etc

SAMPLE

L - Grave±I I I

Dry, Brown fine to medium
SAND & medium to coarse
Gravel, trace silt
Dry, Brown fine to medium
SAND & coarse Gravel,
trace silt

I

Bottom of Boring 216"

2

-12

12

I
- h _________ 1 _______________________________________________________ I - d - _____

5.orrpie Type
uSE).D . _ CAS NG THEN

I',oporthons Used 140lb W1 30" toil on 2- 0 0 Sompler I 5UMMARY

face otO%/o Cohesioless Densy t Cohesive Consistency Eorth a"N2 ..

mile 0,1020"/C, O !0 Loose 3-4 Soft 3C + Hord I Roc Coring



TRANSMITTAL SHEET

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)

Our Job 'No; 95-41 Your Proiect or Contract No.

Date, August 9, 1994 Via. fcm

To: Texas Instruments
34 Forest Street
Attleboro, Mass. 02703

Attention of Mr. Michael Elliot

Cop~ies I o
set s

D[SCRIPIION

Boring Reports: 330 through 346.

SAMPLES:

Remarks: More reports to follow.

L. L. MORRIS



smOII.JI LI LiIlLl,,Im MPJ L=.9 •,. IN •L;.100 WATER STREET EAST PROVIDENCE, R I

TO Texas Instruments IADDRESS Attleboro, Mass,
PROJECT NAME Low Level Radiation Inves q lOCATION Attleboro, Mass.

SREPORT SENT TO above Bldg, #5I PROJ NO.
SAMPLES SENT TO Taken at Site IOURJOGNO. 95-41

bitlt1y L OF A.

DATE
HOLE NO. 330
LINE & STA.

OFFSET

SURF. ELEv.

I
GROUNDO WATER OBSERVATiONS

At .

At

Otter .... •~w T)p

S-ze 1

rlcý-mer A0

HzrrmCr Foil

CASING SAMPLER

s/s

300"
30-To

CORE BAR

BIT

Dote Tim_

START 8/1/94 01.111

COMPLETE 8/1/94 P_-to
TOTAL HRS.
BORING FOREMAN R. AfTlen
INSPECTOR
SOILS ENGR.

SOIL IDENTIFICATION S
Remorks include Color, grodotion, Type of
soil etc Rock. color, type, condition, hOrd-
ness, Drhiing time, seams ond etc N' Pen Rec

Dry, Brown fine to medium
SAND & medium to coarse
Gravel, .trace wood, trace
silt - FILL

Moist, Brown/Dark Brown
fine to medium SAND &
coarse Gravel, trace silt,
type of Peat (small amount)

Dark Brown silty fine to
medium SAND & coarse Gravel

Pushed Cobble

Gray fine to medium SAND,
trace silt & medium gravel

(Wet)
Gray silty fine SAND (Wet)

__,

-2 241

~~1~ U

Bottom of Boring 10'

I
I

I

5 12"

,I2

t4.

I
- I - I -

D:0 Dt Y-C CceJ A
ic0~ (C` 0 1QCi

,A' ,lo Tt- 'N
14L1t, At Iu 301 ajio 2'0 0 SO'Ir0Ier

Cohtesioness Density ICat'eSie CconsiSter-c
C' O Loose 0.4 Soft 30 - 40rd
10-30 Med Oense 1 4 -8 i/sO I I

L:rth.Y A k
E 01In 8.1 10



WWLUILL. FRILLING CO.9 INC.
100 WATER STREET EAST PROVIDENCE. R I

TO Texa-s Instruments 14ADORESS Attleboro, Mass.
PROJECT NAME LOW Level RadiatiOn-NnvesYtOCATION Attleboro. Mass,
REPORT SENT TO -.- - yet / Bldg. 5 PROJ NO
SAMPLES SENT TO--IO OtR JOBNO 95-41

SHEET L OF L
DATE

HOLE NO 331
LINE & STA.

OFFSET

SURF ELIEV.
I

GRCUJND 'NATER OBSERVATIONS

At_ _ _ _ after .......... Ho ts *Typie

S-te iD

CASING SAMPLER

s/s
3OOk

30"

CORE BAR

BIT

00le Tim.e

START 8/1/94 0
COMPLETE 8/1/94 _ 

r

TOTAL HRS.
BORING FOREMAN R. ATTiW
INSPECTOR
SOILS ENGR.

Ct , _.. - . Hours Foi
Foil

LCiCATION1! 'F BORM'

IO- Trrn TB {w, Deos o
Bc.w~ pC' 6"

cn So" ,let

Th~From --T.21

Mo' stur
Density

of

Slralo

Change I

SOIL IDENTIFICATION
Remarks ,nclude color, gradation, Type of
soildic ROCw -color, fypo, condltion, hard-
ness, Dr-iing time, seams and etc

...... | ,

I b' Asphalt - Giravei
I -Ia~ - (;ravel-

D Blo s no Tak

--i..... 1 '61-2 '6" D] " "

- -- ----- ---.

n' Dry, Brown fine to medium
SAND & medium to coarse
Gravel
Dry, Brown fine to medium
SAND & medium to coarse
Gravel, trace silt

I 4~ - - -

Bottom of Boring 216"

SAMP

Na0 Pen

1 f

2 12

4--

..... T

1*....4
I1

LE

7.~.-.
I .... i

I I ....~i. - - - L A m

CSQufl I CE To

I"ace 1910I,, /

-A4';NC Tiff N
1400 WI -30'lo!, n? 03p~

C~tei~0i1
55Dens'ly Co?'ei.e Ccmfosst,,,

!)0 !oe 3 ctt 30+ H+ r
,1) 3 Med Dense I 4-8 V1/Sliff 2



t.LatlLii~ IUI4I.I.INIUM 0001 INU.
t00 WATER STREET EAST PROVIDENCE, R I

TO - Texas Instruments A ,DDRESS Attleboro a Masn
PROJECTINAME Low Level RadiatLo _qjvSl4oCATION Attleboro, Mass.

. REPORT SENT TO ..... Aa2&y Jhr. PROJ NO

SAMPLES SENT TO ... Tken at S LeIOURJOBNO 95-41

5MEET- L OF_-

DATE
HOLE NO. 332
LINE 8 STA.
OFFSET

SURF. ELEV.,

Y
GROUND NATER OBSERvATOfjNS

At Of per . ...... .. _: .

S zeD
ri -er

CASING SAMPLER

SIS

300#
30"

CORE BAR

BIT

Do_. Tim$

START 81/94

COMPLETE -i8/l/94
TOTAL MRS.
SORING FOREMAN R. ATTe-n
INSPECTOR
SOILS ENGR.

At !:fie! ... .. :.. " C.ý F S A?

Foil

LOCATION OF BOR!'NG___ ___ __________________

x Casing $icrple T,:e a-C."s per 6 Moc.svure Sta$ OIL IDENTIFICATION
a.Des I Remarks -fclude Colorgradation, Type of SML

I- 8o FromO- I ~ ' e DTo~t ofg SOll etc Rock.-Color ',type, Condt lon, hO'd

Fro~ ~~ _7 r :~FT~ 2~ C0115,5 Elev mess, Drilling lrifne, seams and etc oPnR
0** ASDhialt - Cravel

-I - --

6-11-116"
I) ~Bio4 no 4 TakE n'

Dry, Brown tine SAND &
coarse Gravel, trace silt

Dry, Light Brown to Rust
color Brown fine SAND &
coarse Gravel, trace silt

-.- 1'6 "-~2 ' 6 "i D " "9 i

-__ -_4 __

---- 4

. . .. . .. . . . . . . . . . . .. . . -

- -u

4. -.--.- ~ -

Bottom of Boring 2'6"

12

12

I, - I - I - I ~1. * I I - I

V C : C C" ej A:S'

TP-Tv t ~i tiA A. -, - T.

Ust
1,ore I C' I o hz3

e-C !"4.l0/C

(AS NG hi-IEN __

i4o.". wt " 3 foil on 2 0 01So' ot
u.I"es'o,,ess Densily Cohesive Consvsency

U LO oose 0-4 Scf 1 30 + -Grd
-0 ~JMed Dense 1 48 .'h/Stiff

7ii&i:MARY



NE-1-LNII.QL ORILLING CO., INC.
100 WATER STREET EAST PROVIDENCE, R I

TO- Texas aAa tume lq JADORESS Attleboro, Mass.
F*OJECTNAME Low Level Radiation Inve. tOCATION Attleboro. Mass.
REPORTSENT TO-_ abQVe .# PROJ NO.
SAMPLES SENT TO Taken at Site IOUR JOBNO 95-41

SHEE[T--_L OF ._I

DATE

HOLE NO. 333
LINE & STA

OFFSET

SURF ELLEV.
I |

GRCAUND WATER OBSERVATIONS

At _ after .... Flo~ws
T5r

S~ze. ,
HC-imer

Hcdmer

CASING SAMPLER

s/s

30"

CORE BAR

Bi T

Dote im.

START 8/1/94 0.

COMPLETE 8/1/94
TOTAL MRS.
BORING FOREMAN R, ATrlen
ILSPECTOR
SOILS ENGR.__________

At

Fot

rr ATfr.t.; ey noo:Ket
BCWS pet 6

z
a.

C'et From- To

T,;e
of on Sarr.p~er

F-1 . .1

MQ stur

Density
or

Strata

CmlangeCr7nev

SOIL IDEN~TIFICATION
Remarks include color, grodotion, Type of
Sot ec Roca .color, type, condition, th0d
ness, Drhinqtrline, seams and etc

.... I us II
0" asonait - i

- 1 '6"- 2,'6" D S I

- ~ ~I -- -

-.. j -I
:Hf

.. ...... .... .... .... * 1-. ....

-- -- ---I.... -... . ....-

--. - - ------!

'|-

n Dark Brown fine to medium
SAND & coarse Gravel

Moist, Brown silty fine
SAND & coarse Gravel

-- ~ I _______
I

Bottom of Boring 2'6"

I
ma i - - I - I II

GROUND SJQýAUf TO
s0ff p1e Type

* Dry. C:Tcrej

Pt-oporf-cins Used

Pare C, 10iCQ //
Oiei 'C !Co2%ý

CAS;NC, THEN
1404 t*t a 30 ta~oo n2 0 D Son'pler I o-ýýYR oCohes~cless Density cceSi.e Consisterc-Y Eort:'h ~h

0 10 Loose 0-4 Seft 1 30 * -40rd RC.Žii .-,Oft
10 -30 Med Dense 1 a- M/Sliff I Saon e% 2



ME-mom %,,,,,, Lj LjPiUiL-L-lr , L,;Ue, 111,;,
100 WATER STREET EAST PROVIDENCE, R I

TO Texas Ifl-t8nsments I ADORESS Attleborol, Mass.
PROJECT NAME Low Level Radt.ion Inves I.ocAT.oN- Attleboro. Mass.
REPORT SENT TO.-- Al..,ledt. J5 PROJ NO

SAMPLES SENTTO _Taken at Site , OURJOeNO 95-41

DATE

MOLE NO. 334
LINE & STA.

OFFSET

SURF ELEV,

GR~ti WAEROBERVT&S Da tL TimgiGROUND WATER OBSERVATKIONS CASING SAMPLER COPE BAR S Tl

Tp START 8/1/94
._e..... s Type S/S COMPLETE _____

s5zeo 3_k' _ TOTAL MRS
OWRING FOREMAN R. A7'en,. . , c-nef *, 300# PTr INSPECTOR

Haire, Fal- 3011 SOILS ENWG.
LtCCLtION CF BORING

per From- To- T-. C,, ______

r - ~ .- T

' I6'1'" D Bi o• Take

- 1 '6"-2'6" ..D. "L ".. .2

. ........ .. . .. . -, -.. - l

S.--.---4 .... -

.. _. ------ t

n

cOsure stra S5:ol1 - 'DENTiFICATiON SAMPLE
C nsnge Re.rris .•dCwua Color, grodatio n, Type of

of'•s~vy Cninge soil etc Rockc-color, type,condition, hOa

-"15 ... Ele _ ness ,D•i•|ig time, seoms and eftc Nc Pen Rec

Asphalt - Gravel

Dry, Dark Brown medium SAND 12' 1
& coarse Gravel, trace silt

Dry, Brown fine to medium 2 12
SAND & coarse Gravel,

2'6" trace silt
Bottom of Boring 2'6"

A % Tiqf N _ _ _

'0 aV 30 toi o7,2 00 ooe '.,4;'APYA
k ~'ec es sr~iy cC~eC5-, Con'sistency Eo' 0!!h &.) N

L 00Se 0-4 _-f_ 304+Hard Rnci ýorng
0 kled De..e 4,8 _ /.S, Samples

K--.--.1

-'1
-. IV i

'."~Type

~'!~ Ccci A

pitc~ ~ A~,I'~

~Th

**3ci' I-' ~C1 ~J~4
~'- -. '"-



ALL.U ll l IRI.EI IN3 GN U.1 IN €.100 WATER STREIT EAST PROVIDENCE. R I

TO _ Texas Instrumetg IADDRESS Attleboro, HMss.
PROJECT NAME Low Level RadiatLon Invesq4ocArlON _..._leboro. Mass.

* REPORT SENT TO. LA Bid-I PROJ NO
SAMPLES SENT TO_.- Tafken aL Site , OUR JONO 95-41

SH~EET X-.~.. OW
0ATE
MOLE fYO _33.5
LINE & STA._____

OFFSET______

SuRF ELEV.
- U

I D01,4 Tim*
r~NO.JL W~ATE LN UEtY¶AY10NS CASING SAMPLER CD'E BAR

At ... offer --

5 ze. D
r4 c-e,

-SYrl"er

300#

START 8/1/94 |

COMPLETE 8/1/94 -

TOTAL MRS
BORIN FOREMAN R. KTIe
INSPECTOR
SOILS ENGR.

141; BiT

I I

SOtL IDENTIFICATION
Remarks include color, gradation, Type of
sol erc Roct. -colr, t1)pe, condition, hO-C*-
rest, De±Iling tirhe, seoms and etc

m
Q

m

ry, Brown fine to medium
AND & coarse Gravel

ury, Brown fine to medium
AND & coarse Gravel,

trace silt
6

Bottom of Boring 2'6"

.. .

Z.*qr~jCE Tt

(I et. e~ I P, v 1 V
f"ace Oc0%

- .AS %C, T PIE. N _

~40ir' *1 a fail On, 2 M Safmoier 5tUMYARY

V~3 iensel ris CY- nSofte y 30IP FAJ uNr C r

IC 33 %led Dense 4. 8 M6/Sliff antC



IMUULD DRILLING CO.$ INC.
a100 WAIRE STRtET EAST PROVID)ENCE RI

IoTO z8 Intrmenrie - ADORESS . ... bgkQro 1 "fal
ppoa~~yNAME how Level Radiat~ion 1nves 4LOCATION httleborol MAps.0
REPORT SENT TO ..-..& QV Bjds~..I #5 PROJ NO
SAMPLES SENT TO I JOUR JOB NO 95-41

SHEET, . O_
uS I sCET .....L.DATE _______

14OLE NO. 336
UNE 6 STA. ____

OFFSET _______

SURF ELEV.
, Jl l I ,

.1 - I I

I

GRýiCAJiND *ATER OB5ERVATIONS

offer ?4C04ps IV

Iri't

CAS!NG SAIPtIR

_30"

CORE BAR

BIT

START 8/1/94
COMPLETE 8/1/94 __
TOTAL MRS
BORIWN FOREfAN. - R 41len
tPWGPCOf t_____
SOIL$ ENA,

All

LCATICAON OBORING -
S Pt! Fomr - T' F!~' 7-ý

fortI U7T~
Den t iJ

51fogo SQiL IDENTIFICATION
Rerror~s -"'ude colo',grodavion, Type of
WWI: Sc ock- color, lype, cond9 loni, hoed -

r~ess, Drillr~g time, seamrs and etc
.-. m-4 -- W-- I**---

AMPfAIL -
---- 'T

- ":i+'TW' D Blo n Tak~-

..... r________ _________ ' +n I -

101 11 i! I I

-. . -.-.-..

-- -- -..-. -.-...... ........ ,_._._____..... __ -... - I
. . . . . . . .. .. . . . . . . . .. . . . . . . .. . . . . . . .

i_ _ + ........... .. ..... 1 --.... ..-.. .. .. . .. ...-. .

I-I -

n Dry, Brown/Gray fine to
medtum SAND & coarse
Gravel, trace silt
Dry, Brown fine to medium
SAND & coarse Gravel,
tr'1w- muilt

Bottom of Boring 2'6"

.-...
-4

+

GPO"i:'i Top

SP: To. A 1 . A A

trae to /

rg,ýI*%C T-4i.N

43r Y .30 !ai o'; 2 C. MY-ie 5 vA R Y

Cz fes onjess Den' Lahes of iec oar F 0 B&cs I 2

10 5 Mee 1en, 1 .'fSe 2



Ida" WUILLJ DIRILLING CO., INC.
100 WATIE STRIET EAST PROVIDENCE,

TO _4AORESSAttlebOro 1 , M9186.
PROJECT 0ME Low Level Radtation Inveat oCATION Attleboro, Mass,* REPORT SENT TO AbO YL1Z Bdit. # PROJ. NO
SAMPLES SENT TO - Taken at _51g_ __ I OUR JOS NO 95-41 ___

SHEET OF_
DATE

HOLE NO 3.37
LINE & STA ,.

OFFSET

SURF. ELEV.
I 

I

.1

At.

GRCmJftO WATER OBSERVATIONS

- - afiqi - 'ou's

5Sze 0

Hammi~er Foai

CASING SAMPLER

300__3OO300"

CORE BAR

BIT

Dote Tm.

START 8/1/94
COMPLETE 8/1/94 - :
TOTAL MRS.

ORINIG FOREMAN R. Allen
INSPECTORSOILS ENGR.

rIrM'Inf~.~ CF F~rIP1NJr
-. rTI) 0FAif - - - ,

x

Q-

Cas'ng

per

loot

Sornple
C'e ir s

From '. T.

1,;;
L9 ows per 6"
r~r;n -oe

F ) r

77'- Er r '2 .?.

Mo sture

Dens~ty
of

Stroma

Change
"Ete,,

SOIL IDENTIFICATION
Reraorks include color,grodOaion, Type of
soilelc Roci. color, type, Condition, hora-
ness, Drilling tine, seams and etc

SAMPLE

1e Pe
.4 -i

,~-- ;-=.~z;;~ w'---- -- I = I = I =
a'- ASDhal8I - G~ravel

- a - -

- D Bias no Tato

- 16"-26" .J~. 2L~ 6' 66
- ,

- -- -

__ 111

.--~--*-----*--'~'--- -* ---1
- - -p - -

___ii...jA
-~ -j-...-- - - I

- I - - - -

___ _ '4
-. -1I-.--

- 4- --

n Dry, Brown fine to medium
SAND & medium to coarse
Gravel, trace silt
Dry, Brown fine to medium
SAND & coarse Gravel,
trace silt

1:

Bottom of Boring 2'6"

1
-12,

12

I
I

h A. * I I i i ~-I-~'h - I ____________________ I - ~- i -

V.? C C" I, ¶ A'.,

1 o' Pl ,A. . . -

"cce C'to:0

CAS;NG T HE N *. ~~-
14 0 ID A I 30 to,,oon 0 0 So-pier SUPAYARY

C..w-e!!oness Densily fCches'-,e Consislency t~I ~ 2
.1 Loose 0.4 Soft 30 + Hord RcicM Coring
3,0 Lied Dene 1 4-8 f,4/5~tft Isomples 2.



bm GUILD DRILLING CO., INC.
100 WATER STREIT EAST PROVIDENCE. R I

TC) e IA et• ._______- IADODRESS Attleboro. Mass.
. PROjECT NAME Low Level Radiatipon-Iny.4q.OCAroIN Attleboro, Mass.

REPORT SENT TO . A. ... • PROJ No.
SAMPILE S SENT TO OU.ITk n__,Lr,• LR JOBNO 95-41

SHEET 1 OFJ
DATE
HOLE NO. 338
UNE B &TA.

OFFSET___.-

SURF: ELEV._____

'.Cj. AA!ER C'OSERP.'ATiGNS CASING SAMPLER CORE BAR START 8/1/9

At.. S/S __,___ COMPLETE 8/1/94 P

S.:e D __ TOTAL HRS.
BORING FOREMAN R. enAt 300# BI______•_CTOR.•-, F;_30" SOILS EW.

SOIL IDENTIFICATION
Remarks rclude color, grodolion, Type c,
soil etc Pock -Color, type, condition, hard.
nessDr•illing time, seams and etc

- Gravel
Dry, Brown tine to medium
SAND (Pushed Cobble)

Brown silty fine to medium
SAND & coarse Gravel

Bottom of Boring 21611

SAVP

No Per

1 12

2 1

L--~

71-i

* =

LE

fN

I'

h~~b -

P .JD~RLE T

~¶. : 4_t"_

"ace 0 tc 0% I
-- CA S!%G T ?r- _. N

4Oib~t e.30 *!oi-o 2 Simpler a- v
C:_ýes-c'ness Densitv Cchesr.e Cor-is'sency, w, h'~2'&

0 0 Lo0e~ 4 5c0f 3C f qc, 4.- lk C,'r,
.n 111i Iq L.~ __ - . 8I .dAICI_ '



e IL-. Im 11,11 q10L,-I.IV oiz U•1.'I I C-0.*O0 WATER STREET EAST PROVIDENCE, R I

T TexOs Instruments - ADDRESS Attlebror Mfass.
PROJECT NAME Low Level Radiation InveltLCoCATION Attleboro. Mass.
RE PORT SENT TO ... bore-.. 1. L id&. PROJ NO
SAMPLES SENTTO Taken at StL'e .. OURJOSNO 95-41
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1.0 SCOPE

This report provides documentation regarding the remediation of an area defined as the Metals
Recov,-ry Area. This area was identified as having soil contamination during final surveys of
the site suhsequent to completion of the Burial Site remediation. Further investigation of this
area identified that this area was a former waste management area. These findings resulted in
the commencement of remediation activities and concurrently, a site wide supplemental
radiological survey. This report addresses only the Metals Recovery Area and an area
immediately adjacent to this area identified as the Switch Gear Area.

2.0 BACKGROUND INFORMATION

2.1 Metals Recovery Area

Wuring final site surveys in 1993 subsequent to the Burial Site remediation, it was ascertained
by Ti that the Metals Recovery Area in the vicinity of Building 5 was formerly used as a
waste management area. According to a 1961 insurance report, it housed a water evaporation
process. an incinerator, and a drum storage area during the time of the nuclear operations. In
late 1993. TI conducted preliminary surveys and identified the existence of elevated radiation
levels on the west and south side of Building 5. Subsequent surveys, including subsurface soil
measurements (March 1994) indicated the need to perform remediation activities at this
locati(on. TI notified the NRC of its intentions in March of 1994, and received their approval
io procced wiulh thr- remediation in accordance with the 1992 Remediation Plan. Remediation
activities commenced at the Metals Recovery Area on April 28, 1994 and were completed in
November of 1994 resulting in 115,000 cubic feet ot contaminated soil dispositioned to a
licensed waste facility in Utah.

I
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2.2 Summary of Radiological Surveys

Numerous surveys throughout the site have been conducted. Those surveys conducted prior to
1992 focused on areas identified by the NRC and ORISI- as being primarily associated with
the HFIR operations and the burial area. As a result of additional surveys conducted
subsequent to the remediation efforts of the burial area (as part of the Final Survey of the
remediated burial area), additional areas were identified including the Metals Recovery Area.
These surveys resulted in larger scoping surveys, the initiation of remediation activities at the
Metals Recovery Area. the development of a "Supplemental Radiological Survey Program" to
investigate the entire site, and the generation of a supplement to the 1992 Remediation Plan.

Radiological surveys of the Metals Recovery Area included an initial scoping survey, a
comprehensive systematic supplemental radiological survey which was performed in
conjunction with remediation activities, and a final radiological survey.

This report describes the results of these surveys and demnonstrates that the Metals Recovery
Area now satisfies the NRC guidelines for release for unrestricted use. These surveys are
detailed it this report.

3.0 SITE DESCRIPTION

3. I General D:escription

lie T1 site. located in Attleboro, Massachusetts, is approximately 48 kilometers south of
Boston on Route 123 (see figure 3.1). The area discussed within this report is the area
ideitified as the Metals Recovery Area located at Building 5 and its immediate surroundings
(see figure 3 2).

'lie underground utilities throughout the Metals Recovery Area presented a logistical issue
-sitce subsurface sanmpling and excavation was conducted throughout this area. The utilities in
the area included a water main. a sewer main, and high voltage electric lines, gas lines, low
voltage electrical service, high voltage overhead lines, and utility poles.
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3.2 Survey Findings

3.2. 1 Background Levels and Baseline Concentrations

The 1982 ORAU survey reported background exposure rates and dose rates along with
baseline radionuclide concentrations in soil and water for five locations. from the Attleboro
area (but not on or near TI property). The reported exposure rates ranged from 10-11 MR/h.
both at contact and at I meter above the surface. Dose rates measured at the surface ranged
from 21 to 31 p•rad/h. Concentration ranges of radionuclides in soil were: U-235. <0.11 to
<0.34 pCi/g (picocuries per gram); 11-238, <0.78 to 2.74 pCi/g: Th-232, 0.54 to 1.23
pCi/g; and Ra-226, 0.41 to 0.84 pCi/g. Gross alpha and gross beta concentrations in water
ranged from <0.32 to 0.59 pCi/I Apicocuries per liter) and 1.42 to 3.07 pCi/I, respectively.
These levels and concentrations are typical of those normally occurring in nature. As part of
the remedial activities the radiological contractor, Creative Pollution Solutions, Inc.. also
collected a background soil sample from an area in Attleboro (but not on or near TI property).
This sample was submitted for alpha spectrographic analysis. Concentrations of radionuclides
in this background soil sample were: 11-235 - 0.025 pCi/g, L1-238 - 0.7 pCi/g and U-234 -
0.7 pCi/g.

3.2.2 Scoping Surveys at the Metals Recovery Area

Preliminary walkover surveys indicated significant elevated detector responses in an area along
the west side oft building 5 starting approximately 10 feet from the northwest corner and
extending south along the west side of the building. An additional area was identified
approximately 30 feet southwest of the southwest corner of Building 5 along the fence line.
Further surve•,s indicated small localized spots of contamination in the paved metals staging
area of the Metals Recovery Area where the pavement integrity was compromised by cracks.
potholes. and thinning.

Initial soil sampling of the area along the northwest side of building 5 indicated uranium soil
concentrations in excess of the criteria at locations ranging from near surface to depths greater
than 30 cnm. The depths of greatest contamination for this limited sampling appeared to be
within the first 15 cm with a maximum observed concentration in excess of 17.000 pCi,,g total
uraMiumL.

3
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Surface soil sampling in the area southwest of the southwest corner ot Building 5 (designated
as Outlying Area #1) resulted in a sample in excess of 3.200 pCi/g total uranium.

The area within the paved metals staging area located approxima-tely 140 feet southeast of the
southeast corner of building 5 designated as Outlying Area #2 (Figure 3.3) indicated uranium
concentrations ranging from background to 245 pCi/g total uranium. This area was initially
estimated at approximately 35 square meters with maximum concentrations identified at depths
between 30 cm and 45 cm.

Within this investigation no significant debris was identified as reflected within the waste
characterization profile presented within Appendix B. Appendix B also includes radiological
analysis and chemical testing necessary for waste site acceptance.

4.0 MANAGEMENT COMMITMENT AND PROJECT

ORGANIZATION

4.1 Nianagement Policy

lFromti the outset of the project. TI established the goal to remediate the Metals Recovery Area
it) the levels prescribed in Option I of the BTP. TI had expected a more limited remediation
effort than was eventually required to complete the remediation activities. TI originally
expected volumes of soils and debris requiring disposal not to exceed 10.0X) cubic feet. The
final volunie shipped for disposal was approximately 115.000 cubic feet.

The health and safety procedures and policies implemented during the site operations took
priority over all other site operations. A conservative approach was always exercised with
regard to personnel and environmental monitoring. During the site excavation, twenty four
hour security was maintained to, protect the public from the physical dangers of an excavation
site D)uring the excavation process and prior to backfilling. a pemianent chain linked fence
was erected it) prevent unauthorized access it) the Metals Recovery Area,
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TI proactively disseminated information to the local public officials and the site workforce.
Prior to the physical excavation TI issued a supervisor's work bulletin which explained exactly
what contaminants were involved on the site and what measures were being taken to rectify the
problem. As the time period over which the physical excavation took place was extended. TI
issued periodic updates. Ti's Environmental Department routinely conducted management and
supervisor briefings to update site personnel on the status of the project.

To assist in all of the above, TI established a Task Force which met on a weekly basis to
oversee the physical actions on the site. The Task Force was a multi-disciplinary committee
consisting or TI personnel from: the Metals Recovery operations, environmental engineering,
health and safety, facilities, transportation, purchasing, security, and human resources. The
committee also included representatives from the two primary contractors on the site: Creative
Pollution Solutions (CPS) and Franklin Environmental Services (FFS). This task force
assisted in making all decisions involving health and safety, remediation, public information,
waste disposal, etc.

4.2 Project Organization

TI contracted with two companies to perfornn the majority of the work on site. CPS was
contracted for the radiological support for site operations. This included advising TI on areas
requiring excavation as well as providing radiological health and safety support on site. FES
was contracted for the excavation portion of the site work. In addition. FES provided all non-
radiological health and safety support. Odeh Engineering was contracted to address structural
concerns during the physical excavation in and around Building 5. One other principal
contractor for TI. Guild Drilling, was asked to work in cooperation with CPS. The oversight
of all site operations was the responsibility of TI. Figure 4.1 shows an organizational chart for
the project.

5.0 RENIEDIATION ACTIVITIES

5. 1 Remediation Criteria

The purpose of the remediation of the Metals Recovery Area was to excavate contaminated soil
to the extent necessary to achieve clean-up criteria prescribed in Option I otf the BTP.
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For processed uranium (uranium without daughter products) the criteria for surface
contamination or contamination of soil in areas without use restriction are 35 pCi/g for
depleted uranium and 30 pCi/g for enriched uranium. The acceptable exposure rate at one
meter above the surface as prescribed by the NRC is 10 PR/h above background or 21 pR/h
total for this location (i.e.. approximately 2 times background). This goal was to be achieved
by using the approach outlined in the "1992 Remediation Plan".

5.2 Chronology of Site Operations

This section outlines the chronology of' site operations involved in the remediation of the
Metals Recovery Area. The operations described below took place between April 1994 and
November 1994. Table 5.1 shows a detailed chronology of the excavation process. The extent
of the excavation is depicted in Figure 5. 1.

5.2.1 Excavation of Baseline Area and Outlying Areas

Initially•, the scope of the excavation was limited to an area on the northwest side of Building 5
adjacent to the building (Baseline Area). an area southwest of Building 5 (Outlying Area #I).
and an area east of Building 5 (Outlying Area #2). At each location floor grab sampling along
with split spoon sampling was performed to verify the extent of the excavation. Final survey
results are included within Appendix D.

Within the Baseline Area and the Outlying Area #1 a few of the excavation floor samples were
determined to he slightly greater than 30 pCi/g. TI made a decision not to excavate deeper
based, in part. on concerns of potential structural damage io Building 5. Additionally, sub-
surface soil samples through the floor of Building 5 indicated no contamination under the
adjacent portion of the building.

In early May 1994. the excavation was initiated within Outlying Area #2. While excavation
continued attempts were being made to determine the extent of the arca by performing split
spoon samples around the perimeter. As the scope of Outlying Area #2 increased, it was
realized that systematic sub-surface soil sampling was necessary to adequately define the areas
requiring excavation. This systematic sampling effort began on 7/8/94 and was completed (n
813,94.
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5.2.2 Systematic Sub-Surface Soil Sampling

Systematic Sub-Surface soil sampling was conducted on the established 30' x 30' grid system.
A sampling pattern consistent with the TI Decommissioning plan was selected. Grid cells with
averages greater than or equal to 30 pCi/g total Uranium were identified for remediation. This
systematic sampling encompassed the entire Metals Recovery Area, the Switchgear Area. and
the Rail Spur Area. The Rail Spur was identified as contaminated, however, it was designated
its an area separate from the Metals Recovery Area and was remediated in 1995 and 1996.
Figure 5.2 indicates the locations of the sub-surface soil samples and Figure 5.3 indicates the
grid cell averages for the sub-surface soil samples.

rTo calculate the sub-surface soil sample grid cell averages, the average concentration at each
depth of sampling was determined and the highest value was recorded as the grid cell average
IFigure 5.3). The analytical results used to generate the grid cell averages originated from the
direct alpha counting results presented within Appendix C - Attachment 1. The range of grid
cell average concentrations for the systematic sub-surface soil sample survey was from
background to 311 pCi/g Total U.

The borehole logs for all split spoon samples are included within Appendix F and the
calculation of the sub-surface soil sample grid cell averages are included within Appendix D.

While the systematic sub-surface soil sampling was underway, excavation of Outlying Area #2
contimued.

5.2.3 Excavation of Identified Grid Areas Exceeding Criteria

lkond the "Baseline Area". "Outlying Area #i". and "Outlying Area #2". the remaining
cxcaited areas were identified by the systematic sub-surface soil sampling described in
%ection 5.2.2. Excavation of the remaining areas was completed in October 1994. The scope
of the excavation encompassed a large percentage of the Building 5 Scrap Yard Area as well as
a simall area beneath Building 5 Annex.

The process of remediation was to segment the site into areas whereby each area was
excavated, surveyed and backfilled prior to beginning the next area. The surveys were
conducted in accordance with methodologies established for the Final Radiological Survey in
Appeitdtx D. Each area was backfilled with either clean imported bank-run gravel or soils
processed on-site and determined to be less than 30 pCi/g total Uranium.
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5.2.4 Soil Processing and Rock Washing

Throughout the excavation. %oils removed from the identified areas were mechanically
screened to remove large aggregate. The aggregate was then washed to remove residual
contaminated soil froin the surface and then surveyed for free release in accordance with NRC
guidelines for "Decontamination of Facilities and Equipment Prior to Release for Unrestricted
Use or 'rernination of Licenses for Byproduct. Source, or Special Nuclear Material" (April
1993). as specified within the Health and Safety Plan (Appendix A). The aggregate rock was
either used during the backfilling operation or staged in the southeast corner of the site.

The water runoff was collected. filtered and discharged. In order to meet Environmental
Protection Agency (EPA) requirements. TI obtained a National Pollution Discharge
Elinination System (NPDES) permit exclusion for the discharge of the effluent. The filtered
water was sampled to assure concentrations were below allowable limits prescribed in the
-PA's Interim Drinking Water Standards as well as 10 CFR 20, Appendix B. Table 11

concentrations of uranium. Appendix E contains the results of these samples as well as a
description of the filtering system and a copy of the NPDES Permit Exclusion.

[he processed soils were sampled and staged for disposition. In instances where survey data
indicated that only a portion of a given grid was contaminated, efforts were made to segregate
the soils which would potentially be less than the criteria. In these instances, if the results of
the composite sample taken after processing the soils was less than the 30 pCi/g limit, the soils
were staged for use during backfill operations. All other soils which were excavated were
staged fOr shipment to EnviroCare of Utah. Details of the waste characterization and
maulfeCsting are contained within Appendix B.

5.2.5 Site Health and Safety Program

lEFS pert'rmed the physical excavation work and provided non-radiological health and safety
supp%)rt for the site. CPS established the Radiological Health and Safety Plan and maintained
the health physics programs for all activities during the rernediation process. Appendix A
includes a copy of the Radiological Health and Safety Plan as well as the results of the
established monitoring programs. During the conduct of operations on the site nio) action limits
as slpcified %,thin the lHealth and Safety Plan were exceeded.
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5.3 Final Survey

The final survey was conducted to demonstrate that the criteria outlined in Option I of the
I3TP was achieved. It included three main components: excavation floor soil samples,
walkover surveys conducted on the floor of the excavation, and exposure rate measurements
taken on the floor of the excavation area. These surveys were performed in accordance with
the 1992 Remediation Plan and tile 1994 Supplemental Plan. Details of these surveys are
included in Appendix D.

For purposes tf comparison against the criteria outlined in Option I of the BTP, the average
concentration in soil (pCi/g total Uranium) was established for each grid cell based on the
excavation floor soil sample results. The method for establishing grid cell averages and the
calculated values are presented in Appendix D. The data used to generate the grid cell
averages originated from the direct alpha counting results presented within Appendix C -

Attachment 2.

For the excavation floor soil samples. an arithmetic average of all confirmatory samples
(Figure 5.4) for each grid cell was used to determine the grid cell average (Figure 5.5). One
grid cell was determined to have an average concentration greater than 30 pCi/g. At this
location (30-60S x 210-240 W -- 49 pCi/g), excavation was halted due to safety concerns with
the depth ot the excavation and the proximity of a high voltage electric duct bank.

,'vidence that the residual contamination at this location is limited in extent is confirmed by
.uhsurface soil samples within the grid cell and imnliediately adjacent tt) the area of concern.
The adjacent subsurface soil samples were well within the release criteria.

6.0 CONCLUSIONS

Between April 1994 and November 1994, the Metals Recovery Area and Switch Gear Area at
TI were successfully remediated. The final volume of contaminated soil requiring disposal

was 115.(XX) cubic feet. Radiological surveys demonstrate that the remediation efforts were
effective in reducing residual activity within the Metals Recovery Area and Switch Gear Area
to meet NRC Option I tTP criteria limits for releae for unrestricted use.
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Table S.'

Chronology of Metals Recovery Area Excavation

4i28/94.5/4/94 Area Adjacent to West side of Bldg. 5 (Baseline Area)
5/4/94-5/5/94 Outlying Area #1(SouthWest of Bldg. 5)

6/4/94-5/13/94 Outlying Area #2 (South East of Bldg. 5)
5/13/94-5/28/94 North Fence Line Area (Eastern Portion)
5/28/94-7/2/94 North Fence Line Area (Western Portion)
7/2/94-8/2/94 East Fence Line Area (Southern Portion)
8/2194-8/9/94 South Fen%.e Line Area (Eastern Portion)

8/10/94 East Fence Line (Into the SwitchGear Area)
8/11/94-8/13/94 South Fence Line Area (Eastern Portion)
8/13/94-8/25/94 North side of Building (Adjacent to Building 5)

8/26/94 Inside of Building 5
8/26/94-9/10/94 North side of Building (Adjacent to Building 5)
9/11/94-9/25/94 Excavation from the East End of Bldg. 5 extended
9/25/94-10/25/94 South Fence Line Area (Western Portion)
10/25/94-11/14/94 Final Soil Processing and Clean-up of RockWash Area

along the North Fence (Western Portion)



Figure 3.1

Map of Massachusetts and Attleboro Showing Location and Plan View of the
Texas Instruments Incorporated Site



Figure 3.2
Metals Recovery Area and Building 5 Map
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F'gure 3.3

Baseline Area and Outlying Area Designation
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Figure 4.1
Organizational Chart

Texas Instruments Incorporated
November 12, 1995
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Figure 5.1
Extent of Excavation
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Figure S.4

Metals Recovery Amu / Excavatea Floor Soil Sample Locatmi
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Figure 5.3
Metals Recovery Area/ Sub-Surface Soil Sample Grid Cell Averages
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Figure 5.4

Metals Recovery Area / Excavation Fleer Soil Sample Locations
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Figure 5.5
Metals Recovery Area /Excavation Floor Grid Cell Averages
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Texas Instruments Incorporated Attleboro Site
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I. Scope

This health and safety plan is established for the radiological health and safety aspects of

subsurface sampling to be performed in the Building 5 Area at the Texas Instruments

Incorporated facility in Attleboro, Massachusetts. In part, this plan will be based, when

applicable, to the USNRC license SNM-23 Health and Safety Plan and incorporating relevant

sections by inclusion or reference to the generic health and safety plan developed by Guild

Drilling, Inc.

This health and safety plan details the site specific requirements for radiation protection

purposes only. General health and safety considerations, including physical hazards, are
addressed in the general health and safety plan developed by Guild Drilling.

II. Site History and Descriptimin

IIISTORY

In 1952, the General Plate Division of Metals & Controls, Incorporated (M&C" became

inoled in the nuclear materials field to fabric:ate enriched uranium into thin foils for use in

reactor experiments. In 1956, M&C received a contract form the Federal Government to

manufacture the fuel core of the submarine "Triton". Additional contracts for Triton
refuelings were completed by January 1959.

In 1959• M&C merged with 'T'exas Instruments Incorporated. Materials and Control Group

(I!) and continued processing nuclear materials. Tl's involvement in the nuclear business,

including the fabrication of High Flux Isotope Reactors (ItFIR), extended to 1981.

The Atomic Energy Commission (AEC) approved the burial of low level contaminated
construction materials and refuse in the disposal area cast of building 10 (see site map

appendix A). It is Ti's belief that only low level scrap waste was disposed of on site. TI has
indicated that there is no evidence, documentation, or records of' any source material ores

being disposed ol on-site.

In !•982 decolLainlnat iion and deconmlrnss.Iing activities in the area within building 10 were

conducted. Ila\ ing met the established standards for decommissioning work on the interior of
the buildings, the NRC then dictated that TI \would have to meet acceptable health and safety
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levels for residual radiation with regard to the grounds outside the buildings. In panicular, the
former on-site disposal area between buildings 11 and 12 was the primary area of concern.

Subsequently, TI performed a radiological survey and Oak Ridge Associated Universities
(ORAU) performed a verification study (published 12 February 1985), and CPS performed a

pilot excavation/sampling study (June 1992). These studies helped to identify the areas for

excavation between buildings II and 12.

Subsequent to the completion of the successful remediation of the "Former Burial Area"

between Buildings II and 12. Texas Instruments Incorporated performed walkover surveys
around Building 5, a former radioactive waste treatment area. Areas with elevated surface

readings were identified (see Appendix A).

DIESCRIPTION

The Texas Instruments Incorporated. Materials and Control Group. Attleboro, MA. site is
located in Attleboro. approximately 48 kilonieters south of Boston on Route 123. The area of
concern for this subsurface sampling project is the area on the northwest side of Building 5

(oe Appendix A).

Ill Responsible Organizations and Key Personnel

Specific mndiiduals specified within the organizations shall he identified by the site
access log detailed in appendix B.

A. Organizations

1. Texas Instruments, Inc.

"'exas Instruments, Inc. by virtue of ownership is responsible for all aspects (ot

the project scope. l)epartments involved include: Enmironmental Health and
Safety, Security, Waste Water Treatment, and Facilities.
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2. Franklin Environmental Services

Franklin Environmental Services is responsible for the physical excavation of
identified excavation areas. Personnel involved include operations and health
and safety.

3. Creative Pollution Solutions, Inc.

Creative Pollution Solutions, Inc. to provide: Site Specific Radiological Health
and Safety Plan. radiation protection and controls during site activity, and
recommendations to Texas Instruments Incorporated regarding radiation
protection.

B. Key Personnel

I. Texas Instruments. Inc.
L-nvironmental Health and Safety
Hfealth and Safety

Site Technicians
Site Security

Facilities
Shipping and Receiving

2. Franklin !Fn'ironmiental Services
Operations Manager

Safety and Compliance Officer
Machine Operator

Laborers

3. Creative Pollution Solutions. Inc.
Field Supervisoriltealth Physicist
Certified ilealth Physicist

H ealth Physics Technician

eailalh Physics Analytical Support

A telephone contact list of key personnel is included on the following page.
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IV. Work Stop Authority

Any individual or organization has the right to shut down the operations on the site. In the
event of a disagreement, the most conservative approach shall be taken. A meeting shall be
convened by identified representatives of each organization to assess the decision at hand.

V. Site Radiological Characteristics

Radiological hazards associated with this site are the result of previous NRC licensed activities
which involved the manufacturing and processing of Lianium. Hence, site radiological
hazards are those associated with this material.

Concentrations of Radionuclides in Surface Soil

Initial samples indicate the concentration of IJ-238 in soil ranges from < 0.38 - 250
pCi/g. U-235 concentrations ranged from < 0.11 to 230 pCi/g. Th-232
concentrations ranged from 0. 13 - 1 .2 pCi/g.

Concentrations of Radionuclides Sub-Surface Soil

Initial samples indicate the concentration of U-238 in soil ranges from < 0.38 - 410
p0i/g. tJ-235 concentrations ranged from < 0.11 to 440 pCi/g. Th-232
concentrations ranged from 0. 13 - 1.2 pCi/g.

External Exposure Rates (Scrap Yard Area)

Expsoure rates within dhe scrap yard ranged from approximately 10 - 200 PR/h. The
higihest external exposure rates were found in the area of the baseline excavation.

7



VI. Personnel Trainirg Requirements

All site personnel will have received training consistent with that required under the
general health and safety plan developed by FES. Site specific training regarding

radiation protection and control will be conducted by CPS. An outline of the

radiological 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 Appendix D).

VII Site Control

T'he site will be broken down into four primary zones: the E-xclusion Zone, the Work
Area, the Contamination Reduction Zone and the Support Zone. These zones are all
to be considered part of the larger Restricted Area. Only authorized personnel will be

allowed within the Restricted Area. See Appendix B for locations of zones within the
site map.

i-xclusion Zone (liot Zone) -- EIxclusion zone is the area within the Restricted
Area where the baseline excavation will lake place. The exclusion zone will
require le¢el i) protective clothing.

Work Area -- This will be the area where excavated soil, are processed and

staged for disposition This area will have an access point directly to the

support tone. This access point is only for heavy equipment and trucks.
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Contamination Reduction Zone (Decon Area) -- Within the contamination

reduction zone a control point will be established to control personnel access to

the Work Area and the Exclusion Zone. A personnel decontamination will be

established at the access point.

Support Zone --- The support zone will include a command center and a field

radiaiton laboratory.

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, shoe covers, and gloves. Additional protective equipment may be

required as conditions warrant. Decisions to upgrade or downgrade protective

equipment at any time during the site operation will be made jointly by Texas

Instruments Incorporated. Materials and Control Group personnel and Creative

Pollution Solutions. Inc. personnel.

IX. Monitoring and Sampling

This %ection describe% the radioiogical sampling and monitoring to be done during site
operations in order to protect site personnel and the community. Action Levels have

been established for certain aspects of sampling and monitoring (Appendix C).

Air Sampling

Area air sampling will be performed during site operations at perimeter

locations and work areas. Perimeter locations will be based on prevailing

conditions.

Dose Rate Nionitoring

Direct reading dose rate monitoring will be performed during all site operations.

T'his monitoring will be performed to assess direct worker exposure levels.
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Contamination Monitoring

Frisking of personnel and equipment shall be performed prior to exit from the

work area. Frisking will be done to assure personnel. equipment. and materials

are not contaminated. Surface contamination surveys will be conducted with

standard pancake type GM probes (Ludlum 44-9) coupled to a Ludlum Model 3

Ratemeter in accordance with procedures outlined in the "Supplement to the

1992 Remediation Plan".

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 D)econtamination

All equipment shall be surveyed to determine disposition. Disposition

shall include decontamination for free release (see Appendix C) or

disposed of as appropriate.

Xl. Medical Surveillance

Medical surveillance shall be performed for all personnel working in the

exclusion zone. Medical surveillance shall be in accordance with the general

health and safety plan developed by Franklin Environmental Services.
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XII. Informational Programs

Informational programs are the responsibility of Texas Instruments Incorporated.

Materials and Control Group. These programs will inform TI employees and the

community of the site work as necessary.

X'III. Record Keeping

Site records will be kept including but not limited to: Site log. site training records, air

sampling results, and site sampling and monitoring results.

XIV. Emergency Response Contingency Plan

E'mergency procedures will be consistent with those outlined in the general health and

safety plan developed by Franklin Environmental Services (FES) and Texas

Instruments Incorporated, Materials and Control Group Disaster Emergency

Management Plan.
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Site Map
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Appendix B

Site Access Log
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Site Access Log

Name Date Company Position/Purpose
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Appendix C

Action Limits
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Air Smnph (Gaeud Aru)

(Gmnal Arm Air Sampbg is piformed to manasaiborne concairsutions of d de.

Action Limits am esablish in accordance with NRC publse cocnra etio Emits (Derived Air

DAGC).

r • A,,tio

<2S% No Action

25%<X<75%

75% < x< 100%

Investigae AMd notily radIation protection

awpavon

Stop work Notify radbiaton protection mipaviuion.

Pammd apoaure

Thanuolumnescat Dosimetry (rL.s) aD be the done of record for thoe iuue. Self reading
pocket douimeters ar for exposre control purposeq, dose of record for thon not ised TLDk
and to srve as a bckJmp to TIDs. Acon Uimits are esablidsed for dome control purposes usg

one "Wdof rain dodmeters.

SRD Rosin

< 20 nil

20mR.< X < 100 mR

Action

No Action

Notify R&dai Protection Supervision for
Invesigtion

Remove worker from am and notify and notify

Radiation Protection Supervision.
> 100mR
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Breathing Zone Air SamRles (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:

BZA Result

< 150 dpm

> 150 dpm

Acto

No Action

Investigation Level. Verify by Bioassay

Bioassay (Urine Analysis)

Urine samples are obtained to assess intakes and verify the effectiveness of the
respiratory protection. Bioassay results are reported in the units of pg/I. The results
are compared to baseline values and/or to Investigation/Action levels.

Bioassay Results

< 5 pg/I

> 5 Pg/I

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:



Acceptable Surface Contamination Levels

NUd. Avrap Maximum Removable
(NoI a) (Note b.cf) (NoI b ~d~f) (not bef)

U-Nahural, "U, 2 U, and associated 5,000 dpm 15,000 dpm 1,000 dpm
decay products /100 cm1 /100=1 100ce

Tranmraics. 23%,, Z, 23,O :2M# 100 300 20
'Pa, nWAC, 13Sl, 3n1  dpmI/10cn dpn/100cm' dpm/100cmn

TOu., "Ib. S, m3a, m0&, 2MLU1, 1,000 3,000 200
lul, 131, MI dpm/lOOcm' dpm/lOOc'm dpm/lOOcm&

Beta-gamma emitters (nuclides with 5.000 dpm 15.000 dpm 1.000 dpm
decay modes oter than alpha emision /100cue /100cm' /100cm'
or spontaoun fission) except "Sr and
others noted above. Includes mixed
fusson products containig "Sr and
others noted above.

Notes:

Whee m&hM commsinse by b pad Wbe-ingm mam macida eSiM. Oe timin eombMudd for atp* AMd bMAm

b. As utmaishoe. dpm (dimStdsm pet um) me e la otfmeio b mdioee maih u df d ibwYammc6
we msm pw ias shAme by am appropmu demsw for bec&nmuid efficieM.y aid jeonwk feeose macma wib de

C. Meammmms of aven n i be avetne ovea mu e&n I sqje mew. For objmaa of lasuax ara, de

eveap buind be dtutvei hr sub uh obM.

d. The wmimm commamdom lard qupi•psn a as w am md e s &na 100 ca?.

a. Th1 amum of ae " adbasv mu@lWl pe 100 com of atfa ua dwmA he dese•d by wlt a. umWi dy OWils
or mOR @dmM wipa. Ayf inuems puea. aid meaaW ae SOW mdlomfgv ammIMll candi wipe WOasb approapism
Womom of km'- efkkw7. Wha W conmbs an objM kae muarA am lk, dre kves
0boedi k oaid jea 111 ind a&d *a tm mada, ma duA" be wiped.

f. heavveg sa rnluhwmdhiomhvesaaeonea wib maccsomniae maldemso frnmbes-gmm aidmau emadMM exceed
0.2 wre"l 0~ 1 3MM .0 RAW a I CM. I ecvY. ineaaud 6=0ag Me Mo &aW 7 Ms/IOCEO cat OW min aasm

19



MAW Lh~mb for eiin posawn AMu mre udldowaRam:

-3om .E

3ackVsmoc<x < I miri

I .uihC<X < lOmR/b

10OWM <X < 100 mRib

> 100 m3db

Action

No Action

Stop work nd Radimion Prmtecion
Superio Notifiedbr m Mi

Stop Work. Pavowl reira to 8m of
epoamame r le tan I mil Radiation
protec n

Stop wok evacat to contwl point and
a&i to coammd ceter.
Ra~dlon hteon -~iso -oddle
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Appendix A2

Air Sampling and Bioassay Methodology and
Analysis



Air Sampling Methodology and Analysis

Air sampling was established for the general area within the excavation site to assess the potential
for airborne radioactivity generated from the physical intrusion into the affected area. The
location of the air sampling systems were varied dependent upon the pr. vailing conditions at the
time. The air sampling system was usually located adjacent to the reed screen operation or
adjacent to the excavation area. The system was used to establish a worst case airborne
concentration on the worksite.

The air sampling systems were comprised of a rotary vane pump with a restricted orifice to
maintain an established flow rate of 20 l.mi. The air sampling media was glass fiber contained
within a 2" open filter head coupled to the pump system with a polyethelne tube.

During the radiological characterization phase of the project air samples were analyzed within the
field using a two count method to discriminate against radon progeny for initial assessment. These
were then analyzed later at a time sufficiently long to allow the radon progeny to decay for final
assessment of the airborne radioactivity. The results during this phase indicated that the air
samples were at the minimum detectable levels. Accordingly, it was decided that the analysis
method should be the latter method described unless on-site conditions dictated otherwise. No
such conditions arose.

Counting of air samples was conducted on a Ludlum model 43-10-1 ZnS/Plastic Scintillating
detector arrangement coupled to a Ludlum model 2929 Scaler or on a ZnS screen coupled to a
photomuliplier tube arrangement connected to a model 2200 Scaler/Ratemeter. Results of
counting are presented in the attached tables for thc" area and daie specified. The airborne
concentration was determined as follows:

C (count s) C (counts)
•'t, b

t (min) t (min)
"(1ACi/mi) _____sF b

(.ic/d) *2.22E6(dpm/PCi) *F(Ipm) *1000(cm3 /I) *R*1 (min'

Where: U is the airborne concentration (fCi/ml),
C,b is the sample count (counts),
Cb is the background count (counts),
ti,,, is the sample count time (min),
it, is the background count time (min),
E is the system counting efficiency (counts/disintegration),
F is the flow Rate (Ipm),
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R is the filter retention (unitless), and
Ir is the sampling time (min).

The values of 2.22E6 dpm/4Ci and 1000 cmI/I represent unit conversions.

Errors for the concentration can be propagated from the individual errors from each of factors
representing the above equation. Standard errors for the parameters F, t, R, and 'c are not known
and are assumed to be independent. Therefore the only errors which may be propagated will be
those associated with counting errors.

O 02 .+ • ,O ,2] 1/2

Where: at; is the standard error in the concentration,
oR,., is the standard error in the counting rate of the sample plus background,
oR. is the standard error in the background counting rate. and
0, is the standard error in the efficiency.

0 •u"-[• (I + CS• C 1/2

t t

When the sample counts do not differ significantly from background it is appropriate to evaluate
the sample with regards to a statistical evaluation for which at a given count above background,
activity is said to be present with a specified degree of confidence. Those counts less than this
value is said to below the minimum detectable activity or extended to the minimum detectable
concentration.

The formula for minimum detectable activity/concentration can be developed as follows:

LLDz ---k2ko Il+ 2)

T,.h T .b

Where: LLD is the Lower Level of Detection.
k is defined for a 95% confidence interval of a one tail test and is equal to

1.65, and

Ob is the standard deviation in the background count.
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If Tb and T,+b are equal (i.e., Tb = T,÷b = T), then

k 2

T

The minimum detectable activity would then follow as:

MDA=K (LLD)
eT

Where: MDA is the minimum detectable activity,
F is the counting efficiency,
T is the counting time, and
K is a conversion constant.

It would follow then that the minimum concentration would be developed from the MDA as it was
from activity previously as follows:

MDA
MDC --

V

Where: MDC is the minimum detectable concentration and
V is the volume of air sample.

The results presented within the follow tables indicate that all values are well below the minimum
detectable activity and hence the minimum detectable concentration.
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General Area Air Sample Results

Ar a mpi Date Row D l 1 Ir MOC
Dosq Ion "led Rate of Sam. Apha Cone. _

. _ _ _ I'.. " •litpe11m). (hrs) Count Time uCitml uCi/ ml
General Area
General Area
General Area
General Area
General Area
General Area
Genmral Area
General Area
General Area
General Area
General Area
General Area
General Area
General Area
General Area
General Area
General Area
General Area
General Area
General Area
General Area
General Area
General Area
General Area
General Area
General Area
General Area
General Area
General Area
General Area
General Area
General Area
General Area
General Area
General Area
General Area
General Area
General Area
General Area
General Area
General Area
General Area
General Area
General Area
General Area
General Area

2-May
3-May
4-May
6-May
11 -May
13-May
18-May
19-May
23-May
24-May
25-May
26-May
27.May
31 -May
1-2 Jun
2-Jun
5-Jun
6-Jun
7-Jun
8-Jun

9-10 Jun
13-Jun
14 Jun
15-Jun
16-Jun
20Jun
21 Jun
22-Jun
23-Jun
24-Jun
27-Jun
28-Jun
29-Jun
30-Jun

1 -Jul
5-Jul
6-Jul
7 Jul
8-Jul
11 -Jul
12-Jul
13-Jul
14-Jul
15-Jul
18-Jul
19-Jul

40
30
40
30
30
30
30
30
30
20
20
20
20
30
20
30
20
30
20
20
20
20
20
30
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20

8.37
8

4.45
5
10

10.75
7.57
8.71
7.65
8.85

4
7.87
5.97
9.18

24.17
7.92
24.4
7.78
8.28

24
31.76

9
23.09
4.94
8.55
5.84
7.44
9.73
10.55
10.68
8.07
9.27

6
2.98
7.67
8.73
8.43
6.64
5.23
6.63
9.37
8.45
2.88
9.35
7.07
5.57

2
8
2
3
7

11

9
3
2
7
0
1
1
1
1
1
4

3
6

2
6

1
3
2

0
5
4
2
6
4
5
6
3
12
6
1
7
3
5
7
4
4
3
3
4
2

5
20
5

20
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
10
10
10
10
10
10
10
10

4.48E- 14
6.26E-14
8.44E- 14
3.75E- 14
1.75E-13
2.56E- 13
1.49E-13
4.31 E-14
3.2 7E-14
1.48E- 13

0.00E + 00
2.38E-14
3.14E-14
1.36E-14
7.77E- 15
1.58E-14
3.08E-14
4.82E-14
1.36E-13
1.56E-14
3.55E-14
2.09E- 14
2.44E-14
5.07E- 14

0.OOE + 00
1.61E-13
1.01E-13
3.86E-14
1.07E- 13
7.03E- 14
1.16E-13
1.2 1E-13
9.38E-14
7.56E-13
1.47E-13
2.15E-14
1.56E-13
8.48E-14
1.79E-13
1.98E- 13
8.01E-14
8.88E-14
1.96E- 13
6.02E-14
1.06E. 13
6.74E-14

6.07E-14
2.12E-14
1.14E-13
3.39E-14
6.77E-14
6.30E-14
4.47E-14
3.89E-14
4,43E-14
5.74E-14
1.27E-13
6.45E-14
8 51E-14
3.69E- 14
2.1 OE-14
4.28E-14
2.08E-14
4.35E-14
6.13E-14
2.12E-14
1.60E-14
5.64E-14
2.20E-14
6.85E-14
5.94E-14
8.70E, 14
6.83E-14
5.22E-14
4.81E-14
4.76E-14
6.29E-14
5.48E-14
8.46E- 14
1.70E- 13
6.62E-14
5.82E-14
6.02E-14'
7.65E-14
9.71 E-14
7.66E- 14
5.42E- 14
6.01E-14
1.76E-13
5.4 3E-14
7.18E-14
9.12E-14

0
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General Area Air Sample Results

1 I Ito ' ....t"' Air MDC
k. 'i Rate I of Sam. j Alpha Conc, .... __" _

i____________ -(Ipm (hre) Count Time uCi/m/ uCI/m'

General Area
General Area
General Area
General Area
General Area
General Area
General Area
General Area
General Area
General Area
General Area
General Area
General Area
General Area
General Area
General Area
General Area
General Area
General Area
General Area
General Area
General Area
General Area
General Area
General Area
General Area
General Area
General Area
General Area
General Area
General Area
General Area
General Area
General Area
General Area
General Area
General Area
General Area
General Area
General Area
General Area
General Area
General Area
General Area
General Area
General Area

20-Jul
21 -Jul
26-Jul
27-Jul
28-Jul
29-Jul
30-Jul
1 -Aug

2-Aug
3-Aug
4-Aug
5-Aug
8-Aug
9-Aug
10-Aug
11-Aug

12-Aug
13-Aug

15-Aug
16-Aug
17-Aug

19-Aug
23-Aug
26-Aug
6-Sep
7-Sep
8-Sep
9 Sep
12 Sep
13-Sep
14-Sep
15-Sep
16-Sep
17 Sep

19 Sep
20.Sep
21 -Sep
22-Sep
28-Sep
29-Sep
30-Sep
I -Oct
2-Oct
3 Oct
4.Oct
5-Oct

20
20
20
30
20
20
20
20
20
20
2C
20
20
20
20
20
20
20
20
20
20
20
20
30
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20

7.54
7.29

7.17
7.43
5.76

7.4
7.23
6.64
9.2

7.35
10.69
7.58
9.45
9.85
7.72
7.45
6.7
7.3

4.96
8.02
8.63
4.94

6.2
14.66
6.04
7.59
7.09
6.41
6.5

8.22
7.61
8.37

9.54
7.8

8
8.26
7.41

8.05
8.1
9.1

20.34
6.7
9.03
7.44
8.58

24

7
5
5
7
2
3
3
3
3
4
5
4
6
9
7

10
6
6
5
8
9
3
4
8
3
4
5
5
4
8
5
8
5
2
7
8
4
9
3
6
5
4
2
9
7

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
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

1.74E- 13
1.29E-13
1.31E-13
1.18E-13
6.52E-14
7.61E-14
7.79E-14
8.48E-14
6.12E-14
1.02E- 13
8.78E-14
9,90E-14
1.1 9E- 13
1.71E-13
1.70E- 13
2.52E-13
1.68E-13
1.54E-13
1.89E- 13
1.87E.13
1.96E- 13
1.14E-13
1.21E-13
6.8'E-14
9.32E-14
9.89E.14
1.32E-13
1.46E-13
1.16E-13
1.83E-13
1.23E-13
1.79E-13
9.84E-14
4.81 E- 14
1.64E- 13
1.82E-13
1.01E-13
2.10E-13
6.95E-14
1.24E-13
4.61E-14
1.12E-13
4.16E-14
2.27E- 13
1.53E-13
7.e2E.14

6.74E-14
6.97E-14
7.08E- 14
4.56E-14
8.82E- 14
6.86E-14
7.02E-14
7.65E-14
5.52E-14
6.91E-14
4.75E-14
6.70E-14
5.37E-14
5.16E-14
6.58E- 14
6.82E-14
7.58E-14
6.96E-14
1.02E- 13
6.33E-14
5.89E-14
1.03E-13
8.19E-14
2.31E-14
8.41E-14
6.69E-14
7.16E-14
7.92E-14
7.81E-14
6.18E-14
6.67E- 14
6.07E 14
5.32E-14
6.51E-14
6.35E-14
6.15E-14
6.85E-14
6.31E-14
6.27E-14
5.58E-14
2.50E-14
7.58E-14
5.62E-14
6.83E-14
5.92E-14
2.12E.14
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General Area Air Sample Results

Air SmOp " Date Flow • Duration ""Air MDC
Des.. iption. Sampled]. Rate of Sam. I Alpha -Conc. _

,_ _ ,,_ ,, (Ipm) (hrs) Count Time uUCIln uC)/ml
General Area 6-Oct 20 8.68 8 10 1.73E-13 5.85E-14
General Area 7-Oct 20 1012 11 10 2.04E-13 5.02E-14
General Area 8-Oct 20 10.25 3 10 5.49E-14 4.96E- 14
General Area 10-Oct 20 8.99 6 10 1 25E-13 5.65E-14
General Area 11-Oct 20 9.21 4 10 8.15E-14 5.51E-14
General Area 12-Oct 20 9.91 2 10 3.79E-14 5.13E-14
General Area 13-Oct 20 8.35 5 10 1.12E-13 6.08E-14
General Area 14-Oct 20 9.2 7 10 1.43E-13 5.52E-14

General Area 15-Oct 20 4.29 4 10 1.75E-13 1.18E-13
General Area 17-Oct 20 9.25 8 10 1.62E-13 5.49E-14
General Area 18-Oct 20 9.96 5 10 9.42E-14 5.1OE-14
General Area 19-Oct 20 9.45 12 10 2.38E-13 5.37E-14
General Area 20-Oct 20 9 4 10 8.34E-14 5.64E-14
General Area 21-Oct 20 9 3 10 6.26E-14 5.64E. 14
General Area 22-Oct 20 7.5 3 10 7.51E-14 6.77E-14
General Area 24 Oct 20 6.71 4 10 1.12E-13 7.57E.14
General Area 25-Oct 20 8.5 5 10 1.10E-13 5.98E-14

General A;ea 26-Oct 20 6.32 6 10 1.78E-13 8.04E-14
General Area 30-Oct 20 7 6 10 1 61E-13 7.26E-14
General Area 3.Nov 20 9 4 10 8.34E-14 5.64E-14
General Area 4-Nov 20 8.29 3 10 6.79E-14 6.13E-14
General Area 7 Nov 20 5.87 4 10 1.28E-13 8.65E-14
General Area 8-Nov 20 8.03 5 10 1.17E-13 6.32E- 14
General Area 10-Nov 20 8.75 6 10 1.29E-13 5.80E 14

General Area 17Nov 20 6.5 2 10 5.78E-14 7.81E 14
General Area 18 Nov 20 5.3 6 10 2.12E-13 9.58E.14
General Area 21 Nov 20 5 4 10 1.50E-13 1.02E-13
General Area 22-Nov 20 7 8 10 2.15E-13 7.26E- 14
General Area 23-Nov 20 7.5 6 10 1.50E-13 6.77E-14
General Area 2 Dec 20 8.5 12 10 2.65E-13 5.98E-14
General Area 15 Dec 20 17 4 10 4.42E-14 2.99E-14



Bioassay

In vitro bioassay analysis was provided to the primary excavation personnel. The scope of
uranilysis was limited based on the results of the site air sampling which indicated bioassay was
not warranted. This analysis was performed on 9/31/94. The bioassay process involved
flouromeutric analysis of uranium within urine. The analysis was performed by Bolton and
Galanek. Inc.

At no tinie did the bioassay results exceeded action levels specfied within the Health and Safety
Plan. All reported values were less than I pg/i. These results are considered normal for the non-
exposed populations.

Results of bioassays are attached.



To Be
Withheld from Public Disclosure

Pursuant to

Privacy Act of 1974

(Privacy Act of 1974, Public Law 93-579, 5 U S C 552a)



Appendix B

Waste Characterization, Manifesting, and
Disposal



Appendix B

Waste Characterization, Manifesting, and Disposal

Table of Contents

10 Physical Description

2 0 Waste Site Requirements

3 0 Packaging, Marking, Lableing, Shipping, and Manifesting

Table I Summary of Waste Shipments

Attachment I Enviro(are License and Site Requirements

Attachment 2 Waste Profile Analysis

Attachment 3 ['ri-ergency Response and Instructions to Drivers



Waste Characterization. Manifesting. and Disposal

Physical Description of Waste:

The material designated for disposal as radioactive waste was comprised primarily of soils along
with a small amount of building debris, and other solids. The excavated soils were reed
screened to remove rock aggregate in order to minimize waste volumes.

Waste Site Requirements:

Envirocare of Utah. Inc. was chosen for the disposal site. This waste site is particularly suited
for this material since this facility was designed in part to receive uranium contaminated
materials. In addition, the availability of rail heads at both Envirocare of Utah, Inc. and Texas
Instruments Incorporated permitted box loading and bulk loading of railcars for transport and
disposal thereby reducing transportation costs. The only significant disadvantage associated with
rail shipments were the availability of rail cars. the need to construct rail car covers, and the
scheduling for transport and receipt at the EnviroCare of Utah, Inc. site (Envirocare of Utah
requires a 72 hour),

Each waste disposal facility has site specific requirements and EnviroCare is no exception.
Requirements for disposal are specified within Envirocare of U3tah, Inc. agreement state license,
DRC-03 (August 1989). Specific implementing documents include the Waste Characterization
Plan. loAw Activity Waste Characterization Plan (form EC-0200), Physical properties Evaluation
for Disposal at the Envirocare of Utah (form EC-0500). and Radiological Evaluation for
Disposal at the linvirocare of Utah Facility kform IFC-0650). The requirements are for the most
part universal to all waste sites and conform to IOCFR61 for radioactive material disposal at low
level waste sites and RCRA requirements for toxicity characteristic leaching properties (TCLP
400-FR261.24).

Waste Characterization:

Soils were analyzed with regards to the quantities of radionuclides and relative concentration.
This analysis incorporated Alpha Spectroscopy and Gamma spectroscopy performed by
independent laboratories. These results were correlated to alpha screening methods presented
in greater detail within Appendix C. From these results scaling factors were established to
generate the activity concentration for each radionuclide ('1 interest. From the weight of each
container the total gram quantity of material was established and the total activity was calculated
for each radionuclide. TCLP analysis was performed by Texas Instruments Incorporated with
duplicate samples sent to Envirocare of Utah, Inc. as required by Envirocare. The results of
this analysis, included in Attachment 2, indicated a waste stream that was acceptable for
disposition at the Fnvirocarc of Utah's Clive facility.
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Packaging, Marking, Labeling, Shipping, and Manifesting:

All packaging. marking, labeling, shipping, and manifesting was performed in accordance with
applicable DOT and NRC regulations. Shipments included bulk loaded rail shipments and bulk
load truck shipments.

All shipments were made pursuant to the provisions of49CFRI73.425. "Transport Requirements
for Low Specific Activity (LSA) Radioactive Materials". Additional requirements for
unpackaged bulk shipments were made under the provision set forth within subparagraph c (iii)
of this section. All shipments were less than RQ values. All boxes packaged for shipment were
labeled as ISA, and all rail cars and/or trucks were placarded as required for the shipment of
iSA radioactive Materials.

Manifesting of each shipment was performed in the manner established by Envirocare of Utah,
Inc. and IOCFR61. Each Radioactive Shipment Record/Manifest was prepared from a detailed
-pread sheet generated for each shipment. A summary of the waste shipments is included as
Table I of this appendix.

Surveys were conducted of all packaging and transport modes and were found to be well within
tie limits established fIor vehicles consigned as exclusive use. Contingency plans were developed
I'r the mode of transportation and driver instructions established for trucks consigned as
exclusive use These instructions are provided as Attachment 3 to this appendix.
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a
Table i: Summary of Waste Shipments (4/94-12/94)

Record Number Traider/Car Number Date Volume Weight U-238 U-235 U-234 U-235
of Shipment cuMt. Tons Activity Activity Activty Mass

mCi mci mn'i grams

0249-01-0060
0249-01-0061
0249-01-0062
0249-01-0063
0249-01-0064
0249-01-0065
0249-01-0066
0249-01-0067
0249-01-0068
0249-01-0069
0249-01-0070
0249-01-0071
0249-01-0072
0249-01-0073
0249-01-0074
0249-01-0075
0249-01-0076
0249-01-0077
0249-01-0078
0249-01-0079
0249-01-0080
0249-01-0081

0249-01 -C082
0249-0' -0083
0249-01-0084
0249-01-0085
0249-01-0086
0249-01-0087
0249-01-0088
0249-01-0089
0249-01-0090

A931
E841
E871
M871
901

F841
F821

91 0OA
9300A
1346
750

19450
1-9013
19222
13797

40201A
78

C9446
50901A

508
207201C
207200C

130
CR-587905
CR-587759
CR-588426
CR-588635
CR-587462
CR-587328
CR-588327
CR-587223

5-:7,94
573'94
5 7;94
51,7/94
5.i7!94
5,7/94

5,17!94
5.!14/94
5/14/94
5/14194
5/14194
5/14/94
5/14/94
5/14/94
5/14/94
5/14/94
5/15/94
5/15/94

5/15/94
5/15/94
5/15/94
5/15/94

5!15/94
6/17/94
6/17/94
6/17/94
6/17/94
6/17/94
6/17/94
6/22/94
.6/22/94

359.2
404.9
370.3
380.6
398.1
384.5
407.8
417.9
431.7
426.3
420.8
415.2
411.5
448.2
442.38

420
398.3
399.9
415.6
447.24
418.5
431.5

402.97
1841
1848
1776

1853.8
1834.4
1807
1860
1817

20.35
20.85
19.07
19.6
20.5
19.8
21

21.52
22.23
21.95
21.6/
21.38
21.19
23.08
22.78
21.63
20.51
20.59
21.4

23.03
21.55
22.22
20.75
97.8

95.17

91.43
95.46
94.46

93
95.76
93.58

2.10E-01
2.10E-01
1.76E-01
1.81 E-01

2.15E-01
2.08E-01
2.10E-01

0.24
0.25

0.243
0.166
0.16
0.16
0.106
0.305
0.156
0.09 1
0.034
0.04
0.046
0.086
0.0887

0.051
0.22
0.16

0.162
0.15
0.2

0.205
0.16
0.149

3.40E-01 6.- OE+02
3.50E-01 1 23E+02
2.98E-01 ".08E+01
3.06E-01 1.11E+01
3.48E-1l 1.74E+01
3.36E-01 1.23E +01
3.44E-01 1.76E+01

0.26 10.47
0.26 10.73

0.261 10.54
0.177 7.23
0.171 6.94
0.17 6.88
0.114 4.65
0.326 13.26
0.167 6.8
0.097 3.95
0.036 1.463
0.043 1.747
0.049 1.995
0.092 3.753
0.0952 3.869
0.055 2.23
-0.23 9.54 -4

0.17 7.02
0.174 7.06
0.16 6.63 .
0.22 _ 8.85

0.221 8.952
0.171 6.98
0.16 6.496

160
164
141
145
164
159
163

121.7
124.7
123.1

83.92
80.6

79.88
53.98
154.1
79.04
45.95
16.99
20.3

23.17
43.6

44.96
25.87
110.3
81.5
83.5
6.94

105.5
105.9
7.311

76.738

Page 1



Table 1: Summary of Wie Shipments (4/94-12/94)

Record Number Trailer/lCar Number Date Volume Weight U-238 U-235 U-234 U-235
of Shipment - culft. Tons Activity Activity Activity Mass

mCi mCi mCi grams

0249-01-0091
0249-01 -0092
0249-01-0093
0249-01-0094
0249-01-0095
0249-01-0096
0249-01-0097
0249-01-0098
0249-01-0099
0249-01-0100
0249-01-0101
0249-01-0102
0249-01-0103
0249-01-0104
0249-01-0105
0249-01 -0106

CR-588506
CR-588564
CR-587756
CR-588639
CR-587959
CR-587780
CR-587383
CR-588009
CR-587371
CR-588339
CR-588331
CR-587465
CR-587924
CR-588370
CR-587093
CR-587072

6/22/94
6122/94

• " 6/22/94
6Ci22/94

6/29/94
6/29/94

:. 6/29/94
6/29/94
6/29/94
6/29/94
7/14/94
7/14/94
7/14/94
7/14/94
7/14/94
7/14194
7/21/94
7/21/94
7/21/94
8/9/94
8/9/94
8/9/94
8/9/94
8/9/94
8/9/94

9/27/94
9/27/94
9/27/94
9/27/94
9/27/94
10/5/94

1809
1831
1847
1840
1882
1883
1864
1828
1815
1878
1866

.18.23
1839
1866
1827
1835
1823
1866
1849
1862
1816
1864
1857
1848
1844
1835

1864
S 1838

1856
1813
1816

93.15
94.28
95.12
94.76
96.9
94.37
95.99
94.13
93.47
96.69
96.09
93.89
94.72
96.07
94.08
94.49
93.87
96.1
95.21
95.87
93.53
95.97
95.63
95.16
94.97
94.5
96

94.65
95.57
93.34
93.5

0.171 0.183 7.436 87.77
0.146 0.157 6.381 - 75.3
0.133 0.144 5.778 68.105
0.151 0.162 6.578 77.698
0.152 " 0.164 6.63 77.2
0.132 0.141 5.72 - 66.69
0.166 0.178 7.23 84.28
0.154 0.165 6.68 _ 75.6
0.134 0.144 5.83 68.06
0.129 0.138 5.61 65.43
0.275 0.295 12.007 141.486
0.377 0.405 16.457 194.244
0.241 _ 0.259 P 10.521 124.226

_ 0.302 0.324 1 13.171 155.395 .
0.461 0.494 . 20.083 236.93 .
0.282 0.303 __12.299 145.323
0,161 _ 0.172i 6.99 81.62
0.142 - 0.152 6.16 I 71.62
0.318 ' 0.. 3-2. -1-3-.-8-5 . . 161.5.
0.145 0.156 6.31 73.5
0.121 0.13 i 5.264 61.33
0.124 0.133 5.402 62.93
0.133 0.143 5.746 j 67.5
0.117 0 . 126 5..109 . 59.51
0.129 . 0138 5.592 _ 65.12
0.147 0.157 6.396 75.3
0. 111 0 . 119 4.832 i 59.014"
0.111 - 0.119 4.846 57.074

... 0 i35 ... !... ( :'"4"- ....... 5: 8 --8 --" ..... ." -9"5 -.....

0.135 0.145 - 5.8 88__ 69.54
0.126 0.135 5.508 64.95
0.125 ! 0.134 5.436 64.27

0249-01-01"07 .. 1 0.- 7 CR-588643

0249-01-0108 _ CR-587771
0249-01-0109 CR-588131
0249-01-0110 CR-587923
0249-01-0111 _ CR-587986
0249-01-0112 CR-588638
0249-01-0113
0249-01-0114
0249-01-0115
0249-01-0116
0249-01-0117
0249-01-0118
0249-01-0119
0249-01-0120
0249-01-0121

CR-588007
CR-588049
CR-587439
CR-587248
CR-588646
CR-588379
CR-587806
CR-587042
CR-588181
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Table i: Summary of Waste Shipments (4/94-12/94)

Record Number Trailer/Car Number Date Volume Weight U-238 U-235 U-234. U-235
of Shipment cu.ft. Tons Activity Activity Activity Mas's

mCi mCi mCi graM

0249-01-0122
0249-01-0123
0249-01-0124
0249-01-0125
0249-01-0126
0249-01-0127
0249-01-0128
0249-01-0129
0249-010130
0249-01-0131
0249-01-0132
0249-01-0133
0249-01-0134
0249-01-0135
0249-01-0136
0249-01-0137
0249-01-0138
0249-01-0139
0249-01 -0140
0249-01-0141
0249-01-0142
0249-01-0143
0249-01-0144
0249-01-0145
0249-01-0146
0249-01-0147
0249-01 -0148
0249-01-0149
0249-01-0150
0249-01-0151

CR-588518
CR-587890
CR-588427
CR-588371
CR-587201
MP-641023
CR-588635
CR-587427
CR-587038
CR-588308
CR-588098
CA-5 88366
CR-587061
CR-588040
CR-588405
CR-587239
CR-587405
CR-587206
CR-587093
CR-588370

CR-588071
CR-588074
CR-587245
CR-588379
CR-588090
CR-587806
CR-587042
CR-588223
CR-587209
CR-588366

10t5/94
10,5/94
10/5/94
10/5i94
10/5/94
10/13/94
10/18/94
10/18/94
10/19/94
1019/94
10/19/94
10/21/94
10/21/94
11/14/94
11/14/94
11/14/94
11/14/94
11/14/94
11/14/94
12/14/94
12/14/94
12/14/94
12/14/94
12/22/94
12/22/94
12/22/94
12/22/94
12122/94
12/22/94
12/28/94

1814
1791
1805
1819
1814
1787
1794
1828
1818
1811
1803
1838
1811
1855
1811
1811
1745
1828
1821
1837
1841
1825
1838
1827
1819
1826
18.5
1847
1811
1823

93.42
92.21
92.94
93.67
93.42
92.01
92.39
94.14

93.59
93.26
92.85
94.62
93.24
95.5
93.24
93.•23
89.84
94.15
93.76
94.57
94.79
93.96
94.63

94.06
93.67
94.04
94.55
95.12
94.8

93.83

0.158
0.119
0.107
0.11

0.173
0.0824
0.0827
0.111

0.0969
0.174
0.113

0.0961
0.11
0.097
0.119
0.0909
0.116

0.0881
0.0896
0.096
0.0868

0.12
0.0923

0.142
0.0671
0.073
0.224
0.0738
0.0849
0.072

0.17 6.89 81.55

0.128 5.201 .. 61.39
0.115 4.678 55.16
0.118 4.496 . 56.51
0.186 7.539 89.208

0.08847 3.5937 42.398
0 .0888-3.608 ___42.59

0.119 4.82 57.0742

0.104 4.7 .. 2 . 49.88
0.187
0.121
0•.103
0.117
0.104
0.127
0.0975
0.125
0.0945
0.0961
0.103
0.0931
0.128
0.099
0.153
0.72

0.0783
0.24

0.0792
0.0911
0.078

7.037
4.915
4.187
4.773
4.226
5.178
3.964

5.0672
3.84

3.905
4.185
3.784
5.218

4.0235

6.203
2.926
3.182
9.763
3.219
3.702
3.17

89.688
58.0334

49.4
56.115
49.88
60.911
46.762
59.952
45.324
46.091

49.4
44.65

61.391
47.482
73.381
34.532
37.554
115.108
37.986
43.693

37
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Attachment 1

EnviroCare License and Site Requirements



DRC-03
August 1989

UTAII DEPARTMENT OF ENVIRONMENTAL QUALITY
DIVISION OF RADIATION CONTROL
RADIOACTIVE MATERIAL LICENSE

Pursuant to Section 19-3-104 of the Utah Code Annotated 1953, and the Utah Department of Environmental Qualit.
Rules for the Control of Ionizing Radiation, and in reliance of statemcnts and representations heretofore made by th
licensee designated below, a license is hereby issued authorizing such licensee to transfer, receive, possess and us
the radioactive material designated below; and to use such radioactive material for the purpose(s) and at the place(s
designated below. This license is subject to all applicable rules, and orders now or hereafter in effect and to an'
conditions specified below.

LICENSEE ) 3. License Number
) UT 2300249

1. Name Envirocare of Utah, Inc. ) Amendment #11, in its entirety

2. Address 215 South State Street ) 4. Expiration Date
Suite 1160 ) February 28, 1996
Salt Lake City. Utah 84111 i

) 5. License Category 4-a

8. Maximum
6. Rajdoaictive NlatcriuI

(Elgcmnt and Mass Nuznhcr)

W ~Silver- I I Oni

B. Atiicriciuin-24 I

C. Americium-243

D). Beryllium-7

F. Calcium-45

F. Cadmium-109

G. Cobalt-56

AW Cobalt-57

Concentrafion In
Mutec for D~isposal7. Chemical and/or Physical Form

A. Volumetric bulky materials or
structural debris

B. Volumetric bulky
structural debris

C. Volumetric bulky
structural debris

D. Volumetric bulky
structural debris

1E. Volumetric bulky
structural debris

F. Volumetric bulky
structural debris

G. Volumetric bulky
structural debris

H. Volumetric bulky
structural debris

materials or

materials or

materials or

materials or

materials or

materials or

materials or

A. 5.6E+02 pCi/g

B. 2.313+02 pCi/g

C. 1.713+03 pCi/g

D. 3.8E+.04 pCi./g

E. 4.0E+08 pCi/g

F. 4.6E+04 pCi/g

G. 3.6E+02 pCi/g

H, 1.9E+04 pCilg



DRC-03
August 1989

Page .2 of 12
UTAH DIVISION OF RADIATION CONTROL

RADIOACTIVE MATERIAL LICENSE
SUPPLEMENTARY SHEET

License # UT 2300249

6. Radioaclivc Mateial
(Element and Mass Number)

1. Cobalt-58

1. Cobalt-60

K. Chromiumn-51

L. Cesium- 134

I. Cesium- 137

N. iuropium- 152

0. Europium- 154

P. Iron-55

Q. Mercury-203

R. Potassium-40

S. Iridium-192

a . Manganese-54

7. Chemical and/or Physical Form

1. Volametric bulky materials or
structural debris

J. Volumetric bulky materials or
structural debris

K. Volunetri bulky materials or
stn, tural Jebris

L. Volumetric bulky materials or
structural debris

N1. Volumetric bulky materials or
structural debris

N. Volumetric bulky materials or
structural debris

0. Volumetic bulky materials or
structural debris

P. Volumetric bulky materials or
structural debris

Q. Volumetric bulky materials or
structural debris

R. Volumetric bulky materials or
structural debris

S. Volumetric bulky materials or
structural debris

T. Volumetric bulky materials or
structural debris

.Y.1'p•.1

8. Maximum
Concentration In

Waste for Disposal

1. 1.6E+03 pCi/g

J. 3.6E+02 pCi/g

K. 6.8E+04 pCi/g

L. 1.2E+03 pCilg

M. 5.613402 pCi/g

N. 1.7E+03 pCi/g

0. 1.4E+03 pCi/g

P. 1.8E+06 pCi/g

Q. 1.OE+04 pCi/g

R. 1.OE+04 pCi/g

S. 2.5E+03 pCi/g

T. 5.613+03 pCi/g



DRC-03
August 1989

Page 3 of 12
UTAlt DIVISION OF RADIATION CONTROL

RADIOACTIVE MATERIAL LICENSE
SUPPLEMENTARY SHEET

License # UT 2300249

6. Radioactive Material
(Element and Mass Numbcr)

U. Niobium-94

V. Nickel-59

W Nickel-63

X. Lead-210

10, Poloniium-2 10

Z. Radium-226

AA. Radium-228

BB. Radiurn-228
I year

CC. Radium-228
5 years

DD. Radium-228
10 years

EE. Ruthenium-106

jlkF. Antimony-124

S. Maximum
Concentration In

Waste for Disposal7. Chemical and/or Physical Form

U. Volumetric bulky
structural debris

V. Volumetric bulky
structural debris

W. Volumetric bulky
structural debris

X. Volumetric bulky
structural debris

Y. Volumetric bulky
structural debris

Z. Volumetric bulky
structural debris

materials or

materials or

materials or

materials or

materials or

materials or

U. 1.6E+02 pCi/g

V. 7.OE+02 pCi/g

W. 2.OE+06 pCi/g

X. 2.3E+05 pCi/g*

Y. 2.0E.•04 ,Ci/g

Z. 2.OE+-03 pCi/g*

AA. 1.8E+03 pCi/g

BB. 1.2E+03 pCi/g*

CC. 6.7E+02 pCi/g*

DD. 5.6E+02 pCi/g*

EE. 1.9E+04 pCLig*

FF. 7.9E+02 pCi/g

AA. Volumetric bulky materials or
structural debris

13BB. Volumetric bulky materials or
structural debris

CC. Volumetric bulky materials or
structural debris

DD. Volumetric bulky materials or
structural debris

EE. Volumetric bulky materials or
structural debris

FF. Volumetric bulky materials or
structural. debris

7~i *1
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Page 4 of 12
UTAH DIVISION OF RADIATION CONTROL

RADIOACTIVE MATERIAL LICENSE
SUPPLEMENTARY SHEET

License # UT 2300249

6. RadioacUJvc Material
(Element awl Mass Number)

GG. Antimony-125

fiil. Tin-113

I1. Strontiun-90

JJ. Thorium-230

KK. Thorium-232

LL Uranium-234

MM. Ucanium-235

NN. Uranium-236

00. Uranium-238

PP. Uranium-natural

QQ. Uranium-depleted

7. Chemical and/or Physical Form

GG. Volumetric bulky materials or
structural debris

-1-1. Volumetric bulky materials or
structural debris

I. Volumetric bulky materials or
structural debris

JJ. Volumetric bulky materials or
structural debris

KK. Volumetric bulky materials or
structural debris

LL. Volumetric bulky materials ot
structural debris

8. Maximum
Concentration In

Waste for Disposal

GG. 5.3E+03 pCi/g

HH. 7.3E+05 pCilg

If. 2.QE+04 pCi/g

Ji. 1.5E+04 pCiig

KK. 6.8E+02 pC;/g*

LL. 3.7E+04 pCi/g

MM. 7.7E+02 pCi/g

NN. 3.6E+04 pCi/g

00. 2.8E+04 pCi/g

PP. 1.8E+04 pCi/g

QQ. 1.1 E+05 pCi/g

RR. 1.1E+04 pCi/g

MM. Volumetric bulky
structural debris

NN. Volumetric bulky
structural debris

00. Volumetric bulky
structural debris

PP. Volumetric bulky
structural debris

QQ. Volumetric bulky
structural debris

materials or

materials or

materials or

materials or

materials or

RR. Zinc-65 RR. Volumetric bulky materials or
structural debris

S aughters are assumed to be present at same concentratins in equilibrium.

t

I?1 I
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UTAH DIVISION OF RADIATION CONTROL

RADIOACTIVE MATERIAL LICENSE
SUPPLEMENTARY SHEET

License # UT 2300249

9. AUTHORIZED USE

Radioactive material as radioactive waste may be received, stored and disposed of by land burial. The license(
shall not accept low-level radioactive waste generated outside the region comprised of the party states to tht
Northwest Interstate Compact on Low-Level Radioactive Waste Management ("Compact") namely Alaska
Hawaii. Idaho, Montana, Oregon. Utah and Washington, unless the provisions of Articles IV and V of th(
Compact are met. Prior to receiving any such shipments, the licensee shall submit to the Utah Division ol
Radiation Control documentation evidencing compliance with these Compact provisions.

CONDITIONS

10. Licensed material shall be used at the licensee's facility located in Section 32 of Township I South and Range
I I West, Tooele County, Utah.

11. The licensee shall not possess at any time, more than 300,000 cubic yards of radioactive waste material which
is not disposed of in accordance with tie finished design requirements. This includes all wastes in storage or

i active processing.

12. Pursuant to R447-12-54(l i, the licensce is. graracd as exemption to R447-25-9, as it relates to land ownership
anti assumption of ownership.

13. The maxilium quantity of special nuclear material which the licensee may possess, undisposed of, at any one
time shall not exceed 350 grams of U-235.

14. Licensed material specified in hcem 6.A through 6.RR shall not be placed in a disposal cell unless it has bcen
determined that the concentration of radionuclides is appropriately homogeneous within the physical form of
the waste. This does not pertain to structural debris superficially contaminated with licensed materials.

15. A. If a mixture of radionuclides a, b, and c are present in the waste in the concentrations CA. C, and C, and
if the applicable maximum waste concentrations from Item 8 of this license are MWC,, MWCb, and MWC,
respectively, then the concentration in the waste shall be limited so that the following relationship exists.

CA Cb cc
+ + <1

MWC. MWq, MWC,

B. If a single radionuclide is present in the waste, the concentration shall not exceed the applicable value
found in Item 8 of this license.

O .r... I
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Page 6 of 12
O UTAh DIVISION OF RADIATION CONTROL

RADIOACTIVE MATERIAL LICENSE
SUPPLEMENTARY SHEET

License # UT 2300249

16. A. The licensee may receive for treatment, storage, and disposal any radioactive waste as authorized by thi
license that contains hazardous constituents as pennitted by the "RCRA Hazardous Waste Operation
Permit" issued by the Executive Secretary, Utah Solid and Hazardous Waste Committee and "HWSi
Permit" issued by the U.S. Environmental Protection Agency.

13. The licensee shall dispose of these wastes in the "mixed waste" disposal embankment only.

17. Sealed sources as defined in R447-12-3(64) shall not be accepted for disposal.

18. Radioactive waste containing liquid, shall not be accepted for disposal except as provided by the Ground Wate
Discharge Pennit, number UGW 450005. issued by the Executive Secretary of the Utah Water Quality Board

19. The licensee shall comply with the provisions of Chapter R447-18, "Notices, Instructions and Reports t(
Workers by Licensees or Registrants. Inspections" and Chapter R447-15, "Standards for Protection Agains
Radiation"., ilic licensee may transport licensed material or deliver licensed material to a carrier for transport in accordanc(

with the provisions of R447-19-100 "Transportation".

21. Written procedures shall be maintained and available at the disposal facility for operations involving radioactive
materials. The procedures shall incorporate operating instructions and appropriate safety precautions for the
work. The employee training program shall include detailed review of the operating procedures applicable tc
the employee's assignments. The requirement for written procedures shall include establishment of procedures
for conduct of the radiation safety and environmental monitoring programs, including analytical procedures and
instrument calibration requirements. Written procedures and subsequent changes to the procedure shall be
reviewed and approved by the Corporate Radiation Safety Officer and the Project Manager. At least annualiy,
all procedures shall be reviewed to assure continued applicability.

22. The Corporation Radiation Safety Officer shall perforni and document weekly inspections of the facility and
report any findings of non-compliance, affecting radiological safety, to the Project Manager. Items for
inspection include: operating procedures, license requirements and safety practices.

23. The licensee shall conduct contanmination surveys in accordance with Table 7.2 of the license amendment
application dated September 20, 1990.

24. The licensee shall conduct a bioassay and occupational airborne radioactive contamination monitoring program
in accordance with Section 7.4.8.3 of the license amendment application dated September 20, 1990.

I"A



DRC-03
August 1989

Page 7 of 12
UTAH DIVISION OF RADIATION CONTROL

RADIOACTIVE MATERIAL LICENSE
SUPPLEMENTARY SHEET

License # LIT 2300249

25. The use of respirators shall be controlled by a respiratory protection program as stipulated in R447-15-103.

26. The licensee shall calibrate air sampling equipment at intervals not to exceed six months.

27. The operational environmental mooniforing program shall be conducted in accordance with Section 4.5. Tabil.
4.7 and Figure 4.6 of the license aricý-Ament application dated September 20, 1990.

28. Vehicles, facilities, equipment or other items for unrestricted use shall not be released from the licensee's contro
if contamination measurements exceed the following limits:

Column I
Average '..Nuclided

U-nat. U-235, U-2 38. and -'ssociated
deca) producL%

Tfansurarjcs. Ra-226. Ra*2,28. h20
rh-228. Ila-2.3l. Ac-227. 1-12S. 1-1:9

Th-nat. Tti-2.12. Si 90). Ra-.21. R3i-224.
U-232. I- A26. 1-131, I-M3

Beta-garnina entiticis knucliies %%itl deca)
mnodes other than alpha emissions or
spontaneous fission) ex.cep Si .90 and other
noted above.

.5,(XX) dpn alpha/
100 cm,

100 (Ipin/IQO C1m1

I .(M dp1 1 I (M) cri)

5(JAX) CdP111bent.
ganumihL't)) crni

Column ii
Maximum *

15.000 dpm alpha/
100 cm2

300 dprmh100 cm'

3U000 dpm/n100 cml

15.000 dpm beta-
gamma/100 cm,

Column III
Removable bJ

1.000 dpm dpha/
100 cm,

20 dpm,'i100 cm'

200 dpm/100 cm'

ISM(30 dpm hxta-
ganmuna/l(k) cmn'

a. Where surface coniaznniauon by ooth aipha- and betawgamma eminting nuclides exists, the limits established for alpha. and beta-gamma cmizunri
nuclides should appl. wdeperndenly.

b. As used in this table. dpm odismntegTations per minute) means the rate of emission by radioactive material as detenr.ined hy correcting the counis
per minute observed by an appropriate detector for background, efficiency. and geometric factors associated with the instrumentamioui.

c. Measurcmemes of average contaminant should not be averaged over more than one square meter. For objects of iess surface area. the average
shoauld be derived for each s-,ch object.

d. The maximum contamination level applies to an area of riot more than 100 cml.

e. The amount of removable radioactive material per 100 cma of surface area ;hotld be determined by wiping the area with dry filter or soft
ahsorbent paper, applying moderate pressure, and assessing the amount of radioactive material on the wipe with an appropriate instrument of
know efficiency. When rcinovable contamination on objects of less surface ar'a is determined. the peninent levels should be reducoi
propenionally and the entire surface should be wiped.

f I'M average and maximum radiation levels associated with surface contamination resulting from beta-gamma emiters shall not exceed 0.2
W ad v at I cm and 1.0 mradjhr at I cm. respectively, measured through not more than 7 milligrams per square centimeter of total absorber.

lyl 'S
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29. A quarterly report shall be prepared by the Corporate Radiation Safety Officer for the Project Manager and
Company President evaluating employee exposures, effluent releases and environmental data to determine:

A. If there are any upward trends in personnel exposures for identifiable categories of workers or types of
operations or in effluent releases;

B. If exposures and effluents might be lowered under the concept of maintaining exposures and effluents as

low as reasonably achievable; and

C. If equipment for exposure and effluent control is being properly used and maintained.

30. In accordance with R447-25-33, the licensee shall submit annual reports to the Division of Radiation Control
by the end of the first calendar quarter of each year for the preceding year. The reports shall include:

A. Specification of the quantity of each of the principal contaminants released to unrestricted areas in liquid. and in airborne effluents during the preceding year.

B. The results of the environmental monitoring program:

C. A summary of licensee disposal unit survey and maintenance activities; and

I. A sunuiary of the volume, radioisotopes and their activities for materials disposed of.

31. Fxcept as provided by this condition, the licensee shall maintain the results of sampling, analyses, surveys, and
inswurnent calibration, reports on inspections and audits, employee training records as well as any related
reviews, investigations and corrective actions, for five (5) years. The licensee shall maintain personnel exposure
records in accordance with R447-15-401.

32. Operations shall be conducted by or under the supervision of Vernon E. Andrews, Corporate Radiation Safety
Officer, or other individuals designated by the Corporate Radiation Safety Officer upon successful completion
of the licensee's training program.

33. The licensee shall staff the operations of the facility in accordance with the organization chart (Figure 8.11 of
the license amendment application dated September 20, 1990.

34. Tlhe licensee staff shall meet the qualifications as described in Section 8.2 and shall have the responsibilities as
described in Section 8.1.2 of the license amendment application dated September 20, 1990.

I1.
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35. The licensee shall not initiate disposal operations in newly excavated areas until the Division of Radiation
Control has inspected and approved the cell/embankmcnt liner.

36. The licensee shall provide "as built drawings" of the facility, at intervals not to exceed six (6) months.
Drawings shall be submitted by February I and August I of each year. The drawings shall show conditions on
the site as they existed no earlier than thirty (30) days prior to the submittal of the drawings to the Division of
Radiation Control. Drawings submitted as, "as built drawings" will be marked as such, and will be marked in
the same place on each drawing. Record drawings showing approved future designs, final or finished conditions
at the site may be included in the "as built drawings", but shall be marked as "record drawings".

37. Radioactive waste which have been off loaded shall be placed in the appropriate disposal embankment and
stored in a manner approved by the Division of Radiation Control.

38. For the purpose of this license, debris is defined as any radioactive waste for disposal other than soils.
Compactible debris is defined as: (A) having a gradation that will pass through a four inch (4") grizzly and;
(B) as having a density greater than seventy pounds per cubic foot dry weight in accordance with ASiHTO T-09.

* Contaminated materials. other dian soil, not meeting these criteria are defined as noscompactible debris.

39. The licensee shall place bulk radioactive materials in twelve inch (12") uncompacted lifts.

40. In-place bulk radioactive waste shall be compacted at a moisture content of zero percent (0%) to three percent
3%) of optimumn as detennined by die Standard Proctor Method ASTM D-698.

41. rhe licensee shall compact each lift to not less than ninety percent (90%) of optimum density as determined by
Standard Proctor Method ASTM D-699. Sampling points for compaction testing shall include locations
immediately adjacent to debris when debris is included in the lift.

42. All deb,is shall be less than ten inches (10") in at least one (1) dimension, and no longer than eight feet (8')
in any dimension.

43. The final 24 inches of the radioactive waste material embankment, within the side slopes and the top surface,
shall be free of debris.

44. A lift or any portion of a lift shall be limited to less than ten percent (10%) by volume of noncompactble debris
and the debris shall be uniformly distributed throughout the lift. However, noncompactible debris in the form
of concrete, stone or solid metal may be placed in the lift up to twenty-five percent (25%) by volume, o'f the
toLd lift if uniformly distributed throughout the lift.

p * .,
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45. The licensee shall excavate the disposal cell liner, consisting of native materials, to a depth of twenty-four inches
(24") and replace it with imported clay in six inch (6") uncompacted lifts. Each lift shall be compacted to not
less than ninety-five percent (95%) optimum density as determined by ASTM D-698 and field permeability of
1.0 x 10' cm/sec.

46. The licensee shall not place, compactible nor non-coinpactible debris, in the first lift.

47. The disposal cell liner and radon barrier shall be constructed with a moisture content of zero percent (0%) to
three percent (3%) of optimum moisture as determined by Standard Proctor Method ASTM D-698.

48. The licensee shall compact the radon barrier to not Icss than 95 percent of optimum density as determined by
Standard Proctor Method ASTM D-698 and a field permeability of 1.0 x 10" cm/sec.

49. The licensee shall record, at the time of acceptance, the date and time of day that any lift or portion of a lift
has been accepted by the licensee as finished in accordance with all specifications and license conditions.

Si The licensee shall use rock filter zone and rock erosion barrier that has been sized and graded in accordance
with Section 3.1.1.2 and 9.2.5 of the license amendment application dated September 20, 1990.

51. The licensee shall test rock erosion barrier and filher zone rock in accordance with the provisions fotLnd in
Section 9 of the license amendment application dated September 20, 1990.

52. The licensee shall utilize a manifest ("Radioactive Waste Shipment and Disposal Record," Envirocare Forn E-
100) containing the information required in R447-15-31 1(2) and (3) including:.

A. Specification of any solidification agents utilized;

B. Identification of wastes containing more than 0. 1% hy weight of chelating agents. Chelating agents means
amine polycarboxylic acids, hydroxyl-carboxylic acids, gluconic acids and polycarboxylic acids;

C. An estimate of the weight percentage of any chelating agents in waste.

53. The licensee shall not accept radioactive waste for storage and disposal unless the licensee has received a
complete "Radioactive Waste Shipment and Disposal Record" (Form #E-100) from the shipper.

54. The licensee shall maintain copies of complete manifests or equivalent documentation until the Division of

Radiation Control authorizes their disposition.

Sf
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55. The licensee shall immediately notify the Division of Radiation Control or the Division's on-site representative
of any waste shipment where a violation of applicable regulations or license conditions has been found.

56. The licensee shall require anyone who transfers radioactive waste to the facility comply with the requirements
in R447-l5-311(4)(a) through (h).

57. T1e licensee shall acknowledge receipt of the waste within one (1) week of receipt by returning a signed copy
of the manifest or equivalent documentation to the shipper. The shipper to be notified is the licensee who last
possessed the waste and transferred the waste to the licensee. The returned copy of the manifest or equivalent
documenution shall indicate any discrepancies between materials listed on the manifest and materials received.

58. The licensee shall notify the shipper (i.e., the generator, the collector, or processor) and the Division of
Radiation Control when any shipment or part of a shipment has not arrived within 60 days after the advance
manifest was received.

SThe licensee shall maintain a record for each shipment of waste disposed of at the site. As a minimum, the
record shall include:

A. The date of disposal of the waste;

B. The location of waste in the disposal site;

C. The condition of the waste packages received;

1). Any discrepancy between the waste listed on the shipment manifest orsl~ipping papers and the waste
received in the shipment.

E. A description of any evidence of leaking or damaged packages or radiation or contamination in excess of
applicable regulatory limits; and

D. A description of any repackaging operations of any of the waste packages in the shipment.

60. In accordance with R447-25-31 the licensee shall maintain a Uta Division of Radiation Control Surety (Trust)
Agreement adequate to fund the decommissioning and reclamation of the grounds, equipment and facilities.
These costs. identified in Section 10 of the license amendment application dated September 20, 1990, shall be
reviewed and updated annually and a report submitted to the Utah Division of Radiation Control within 60 days
after July 1. of each year. The survey arrangement shall be updated as necessary to reflect decommissioningS and reclamation costs.

... "h
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61. Truck, railcar, waste hauling and other earth moving equipment washdown (decontamination) facilities, including
evaporation ponds, shall be controlled and fenced to prevent intrusion.

62 All burial embankments and waste storage areas, including immediately adjacent drainage structures, shall be
controlled areas, surrounded by a six foot (6') high, chain link fence, topped with twisted selvedge. All
pennanent fence shall be chain link, six feet (6') high, topped with three strand barbed wire, top tension wire
and twisted selvedge.

63. The licensee shall fulfill and maintain compliance with all conditions and shall meet all compliance schedules
stipulated in the Ground Water Discharge Permit, number UGW 450005, issued by the Executive Secretary of
the Utah Water Quality Board.

64. One (1) year prior to the anticipated closure of the site, the licensee shall submit a final version of the site
closure, decontamination and decommissioning plan. As part of this plan, the licensee shall demonstrate by

* rnieasuremenlts and/or modeling that concentrations of radioactive materials which may be released to the general
envirolnment, after site closure, will not result in an annual dose exceeding 25 millirems to the whole body, 75
millirems t3 the thyroid, and 25 millirems to any other organ of any member of the pub!ic.

65. Lxcept as specifically provided otherwise by this license, the licensee shall possess and use radioactive material
described in Item 6, 7, and 8 of this license and conduct site operations in accordance with statements,
representations, operating procedures, and disposal criteria, heretofore made by the licensee or his authorized
representative in application for and subs ent to issuance of Utah Radioactive Material License No. UT
2300249 and amendments thereto.

Dat Lar F..
Date l~arry F. A rson, Executive Secretary, Utah Radiation Control Board

S
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WASTE CHARACTERIZATION PLAN

worpo and Scope.

This plan describes the procedures for characterizing,
sampling, and accepting incoming waste at the Envirocare South
Clive facility.

This plan is a requirement of Envirocare's Ground Water
Quality Discharge Permit. The plan is designed to identify and
characterize wastes destined for disposal at the Envirocare South
Clive Facility and to ensure that wastes accepted for management
are characterized and controlled.

Implementation of this plan will aid in ensuring that wastes
with radioactive, organic and inorganic characteristics and
constituents are identified as such and are managed in a way that
is within the limits of the license and protective of the site
ground water.

This plan applies to the radioactive component of all waste
destined for disposal at the Envirocare of Utah, Inc., South Clive r
facility and to the chemical component of wastes destined for
Envirocare's non-RCRA facilities.

The chemical components of wastes destined for the mixed waste
9anagement are accepted to the mixed waste facility according to

waste analysis plans administered by the U.S. Environmental
Protection Agency and by the Utah Division of Solid and Hazardous
Waste. Therefore, the requirements of this plan for chemical-
screening analyses do not apply to pre-shipment characterization or
to the analysis of incoming shipments for the chemical and physical
characteristics of wastes destined for management as mixed waste.

k
Outline of Waste Characterization Plan Procedures.

There are three critical steps that are taken during the
incoming shipment procedures.

The first is a characterization of the waste by the generator.
The characterization procedures are described below in the Pre-
shipment Waste Characterization Procedures of this plan.

In the second step, Envirocare will sample and analyze the
incoming waste shipments for radiological and chemical screening
analyses. The requirements for the radiological and chemical
screening analysis are outlined in the Acceptance Sampling and
Analysis Procedures of this plan.

Waste CharacterizatLon Plan -- Page 1 of 9 j



The third step is a decision to accept or reject the material
following its arrival at the South Clive site. This determination
is made according to the Procedures for Accepting or Rejecting a
Shipment outlined below.

STEP 1 -- Pre-shipment Waste Characterization Procedures.

Prior to shipment, Envirocare must obtain a description of the
material to be managed at the Envirocare facility. This
characterization is documented using forms EC-0200 and EC-0650.
(See Exhibits 1 and 2.) The characterization of the waste includes
the following items:

- A determination by the generator that the radioactive
characteristics of the material are within those limits
outlined in the license.

- A determination by the generator that the material is not
a liquid waste and does not contain free liquids.

- A determination by the generator that the material is not
a hazardous waste' subject to RCRA regulation.

naardo, was Stes are wastes which;

(a) exhibit one or More Of the hazardous waste Characteristics outlined In 40 C/ 261

Subpart C. The four heatrdous wasts characteristics area

- Igltabillty (M _ 140 F. or an oldizer. )

- Corrosevity (fp ! 13.5 or p1 1..)

. Asentlity (Air- or watec-reactive. -Letble ot libarate• Cyanide at
sulfide gases In eacessive q•utitles.)

. loxicity The tMicity cha•acteristic to bAsd" on the results of the
Toxicity Ciaractaristic Leacling Proceduze (TECLp outlined
is 40 C1 260 Appendix 1*. The procedure includes the
orgianlk and inorganic hazardous conotitunt ParsAtger
listed below. A waste Is a hasardous waste vhen any of
these constituents exceed the l&mts speciflaed In Table I in
40 era 261.24

krlsenl, aMrIu, Cadaium, chromnum, Lead, Mercury, Seleoium, Silver
Iadril 1,3, .4.1* 1@ l-heuachloro-1.,7-Qozy-L, 4.,14, S ,7, i, a-ooaydro*-L,4-.endOeadO-
I , 6-ias so bapbthaleme)
Linda.. (less-S.. a-blaro.ylobaxame, gamma Isomer)
athox•ycblor 11.1. lr•tlcbloro- ,2-bis(p-e taxoypnedyllethane)

TOMaphee ICiO&OC18. technical chlorinated ca&pwm , 67-69 percent chlorine)
2,4"0 (,4-dicilolrapbaeaioysetic acid)
2.4,0-"I (8l11ve) (2.4, s-tricklarozu•bmaryropiulomic said)
eAaee Cache@ Tetr•schloride, Chlordame, C sen, Chloroform

O-• ureeol, 4-rel. P-CresOl. creel, 1.4-okichlaobeaesn, i,2-0tIchloroetbae
1..1-Oiablarosthylee., 2.4-0Datrotoeluea. septschlor (snd its hydroulde)
Sexaolerob•seee . 5e6eUblogrobutadlee., eahinbooetbane, Methyl Ethyl eatone
IltrobBesae, PF tacklowopbeeol, PFytidlet, Tetsbloroethyleae, TrIchloroahylanoe
2.6.5-TrIckloropbeoel, ,4.6-Trlcblorophonol. Vinyl Chloride

(b) are i1sted in 40 €•M 261.11-33.

Listed aste" include the r-, g-, P-, and U-i1sted wastes. There are 23 I-
listed wastes, 10t I-listed "aste, Ad nmer teas 200 r- and U-LiSted wastes.

Waste Characterization Plan -- Page 2 of 9



I.
This characterization takes place before a waste arrives at

the Envirocare facility for management. Envirocare reviews these
documents and provides a notice to the generator that the pre-
shipment waste characterization requirements of this plan have been
met by issuing a "Notice to Transport", form EC-1800, to the
generator or owner of the waste. (See Exhibit 3.)

Should a generator or waste owner send a shipment of waste to
the Envirocare facility prior to receiving a Notice to Transport
from Envirocare, Envirocare must reject the shipment and provide
immediate (24-hour) notice of the shipment to the Utah Division of
Radiation Control.

1 As part of the characterization, where possiblez, the
following analytical results must be included for each waste stream
-- Soil pH, Cyanide Reactivity, Sulfide Reactivity, TCLP (8
metals and 32 organics), Radionuclides.

Envirocare must not accept wastes for management in non-RCRA
units which are identified by generators as hazardous waste.
Wastes excluded from RCRA regulations that otherwise exhibit
hazardous waste characteristics pursuant to the regulatory levels
of the Toxicity Characteristic Leaching Procedure (TCLP, 40 CPR
261.24, Table 1) or that would otherwise be regulated as listed
RCRA wastes are referred to by Envirocare as *exempt" waste.
Envirocare must receive a written variance on a case-by-case basis
from the Executive Secretary of the Utah Water Quality Board before
exempt waste streams can be shipped to the facility.

In addition to the informational and analytical requirements
outlined above, the generator must send a sample or a number of
samples of the waste to Envirocare during the pre-shipment
characterization period. These pre-shipment samples are to beanalyzed to establish parameter-specific incoming-shipmentacceptance tolerances for several parameters.

I

*t 18 noted hi&t soo WaStAO do not leand , th melvem to amaplLoq or to the analyse. required
&mIn Il thi s PM. IXrMVIG of the"e wast~es a"Z (4-la te list) I•tD

Load 1rioke Ttre sau
Wood Lnd L=.ag
Concrete Construction DebrissuldingMl Deb~ris Ote Debris

Discmarded Containers metal (smber., traiss, equipsiat)
Dry Wall (fteat Pack) $aft V t•as (Glow", lsuit, sot.s, Paper Towels)
wie Plastic Weata
VOoW palleats class

tllin aI waste Is be~ing chalate~~l rLsed orP whel an1 LinomigobIpmeaL t "i~r've, with oe&~l wlflts,
a84t4MUtVO "a 1.0fMethods way be so" to oibtsin, sanmples toe -,,,lysto. Wlbaro wayiatlrt
not~bdef do ac lo*4 tbsmve to tin wastA being1 cisractr.•rsod or to tu• wast cotLJe is

0 hilroet, the anslye moo be waived by th generator (for characterstation) or by Invirms€e
( or IJoonain4 shipments) after reep fWite prvloowteb siescrot"ry ot h

vertu 204,1ty Scard.
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The parameters' for the pre-shipment sample analysis are:

- Solid/Soil pH, Method EC-0700
- Paint Filter Liquids Test or visual assurance,

Method EC-0725
- Oxidizer/Reducer Test, Method EC-0750
- Cyanide/Sulfide Test, Method EC-0775
- Photoionizer "sniffer" Test, Method EC-0800
, Pyrophoricity, Method EC-1350
- Shock Sensitivity, Method EC-1375
- Air Reactivity, Method EC-1400
- Water Reactivity, Method EC-1425

When these pre-shipment sample analyses are completed, the
results and incoming-shipment tolerances are recorded on form EC-
1775, Exhibit 4. The tolerances are established according to the
ranges in Table 1.

Envirocare must keep a copy of the completed forms EC-0200 and
EC-0650 and the pre-shipment analyses on form EC-1775 for a period
of five (5) years.

STEP 2 -- Acceptance Sampling and Analysis Procedures.

During the acceptance procedures for a waste, Envirocare must
obtain samples from incoming shipments of the waste. There are two
types of analyses to be performed on samples collected for these
procedures -- chemical screening analyses and third-party
radiologic analyses. The samples for these analyses must be
representative samples of the incoming waste material.

The radiologic analysis of samples must be completed by an
independent organization or *third party" to confirm that the waste
is within the parameters of the license. The chemical screening
analysis may be completed either by Envirocare or by an off-site
laboratory to ensure that the disposal of hazardous constituents is
controlled.

Off-site analytical laboratories used for purposes of this
plan must hold a current certification from the generator's state -
- OR -- must meet the requirements of the generator's state for
chemical or radiological laboratories -- OR -- must hold a current
certificatior. for the applicable chemical or radiologic analytes
from the Utah Department of Health insofar as such official
certifications are given.

I This motboi ao attubck" to Um plam.
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TABLE 1
CHEMICAL-SCREENING TOLERANCES

PARAMETER

Solid/Soil pH

Paint Filter Liquids Test

Oxidizer/Reducer Test

Cyanide/Sulfide Test

Photoionizer "sniffer* Test

Pyrophoricity

Shock Sensitivity

Air Reactive

Water Reactive

ACCEPTABLE TOLERANCES

Range of the mean +/- 2
std. deviations of the
pre-shipment sample results

Pass paint filter or
visually assured of no
liquids

Must match initial sample
result or must be neither
oxidizer or reducer

Must match initial sample
result or be not detectable

Range from not detectable
up to mean + 2 std. dev.
or within range of 5 samples

Pass pyrophoricity

Pass shock sensitivity

Pass air reactivity

Pass water reactivity

Envirocare must take chemical-screening samples of incoming
shipments according to the frequencies outlined in the Frequency of
Analyses and Sample Collection Requirements section. Chemical-
screening sample parameters are listed below. There are two
categories of chemical-screening parameters (1) immediate and (2)
deferred.

Immediate Chemical Screening Parameters 4 :

- SoLid/Soil pS - Paint Filter Liquids Test or visual assurance
- Oxidizer/Reducer Test - Cyanide/Sulfide Test
- Photoionizer "uniftfsr" Teat - Pyrophoricity
- Shock SeneLtLo'Lty - Air Reactivity
- Water Reactivity

a
."awe "a the saee tests used to 3v~t0C&t's KRUA Waste Analyse PluF.
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- TCLP (8 Metals and 32 Organics)

The immediate chemical-screening parameters must be analyzed before
the shipment may be accepted. The deferred chemical-screening
parameters may be analyzed within the time frames established for
obtaining results outlined in Step 3. The results of these
analyses are provided on form EC-1775.

The required radiological analytical parameters from the
independent, third-party analytical laboratory are:

- Gamma scan. The laboratory must identify and quantify
each observed peak.

- Quantify each non-gamma emitting radionuclide identified
by the generator on the RSR.

Envirocare documents that the required samples for
radiological and deferred chemical-screening parameters have been
taken and that the immediate chemical-screening parameters have
been analyzed and determined to be within acceptable parameters by
signing the Radioactive Waste Shipment and Disposal form (RSR)I.
The RSR will not be signed until Envirocare has obtained the
samples for the radiological and chemical screening analyses.

STEP 3 -- Procedures for Accepting or Rejecting a Shipment

Envirocare must receive laboratory results within 90 days of
the applicable shipment's arrival, showing that the material was
within the parameters of the license. (When '°Sr is required, the
time period is 120 days.) For the immediate chemical-screening
parameters, the results must be obtained before the shipment is
moved for further management.

Should the results from the immediate chemical-screening
parameters be beyond the tolerances, the shipment must be rejected
and Envirocare must make notice of this rejection to the generator.
Such a shipment may be accepted when a sample of the shipment is
analyzed for the characteristic in question and when that
characteristic is within the limits for non-hazardous waste.

Should the results from the independent, third-party
analytical laboratory for radiologic parameters or from the
deferred chemical screening analysis 3how that the waste was beyond
the limits of the license, Envirocare must follow the Contingency
Plan for Non-Conforming Results outlined below. Additionally,

The A= Is a mIatest tot shipmemnts a radLoactive weate.
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Envirocare will not place another generator's waste on top of the
waste until the laboratory results have been received and the
results show that the waste is conforming.

This acceptance or rejection is based on the immediate
chemical-screening parameters and is documented by completing form
EC-1775. (See Exhibit 4.)

As a result of the radiological and chemical-screening
procedures taken as outlined above, Envirocare will either accept
or reject a shipment. Additionally, the following guidelines will
be used to accept or reject a shipment:

If the waste is found to contain free liquids as a result
of inspection or the Paint Filter Liquids Test, Envirocare
must either:

- reject the waste from management at the site, or

- solidify and accept or reject after a retest of the
waste for liquids as per the approved Ground-Water
Discharge Minimization and Control Plan.

Results of tests will be recorded and maintained in the site
files for a minimum period of five (5) years.

Frequency of Analyses and Sample Collection Requirements.

For ease in counting, one rail car (any type) will represent
100 cubic yards and one highway shipment (any type) will represent
20 cubic yards.

Radiological Analysis. For each waste stream, the minimum
number of samples to be analyzed for the independent, third-party
laboratory radiological analyses is:

One sample for each of the first ten (10) shipments (rail
or highway) -- OR -- One sample for each of the first 100
cubic yards (yd') up to 1,000 yd3

-- THEREAFTER --

- One sample for each additional 500 yd' following the
first ten (10) shipments or following the first 1,000 yd'

Iediate Chemical Screening Parameters Analysis. For each
waste stream, the minimum number of samples to be analyzed for the
immediate chemical screening parameters is:

Waste Characterization Plan -- Page 7 of 9



- One sample for each shipment (rail or highway) for the
first 1,000 yd3.

-- THEREAFTER --

- One sample for each set of ten (10) shipments following
the first 1,000 yd 3

Deferred Chemical Screening Parameters Analysis. For each
waste stream, the minimum number of samples to be analyzed for the
deferred chemical screening parameters is:

- One sample for the first set of ten (10) shipments (rail

or highway).

-- THEREAFTER --

- One sample for each 1,000 yd' following the first ten
(10) shipments.

In order to collect a more representative sample for
verification of radionuclide content and aeferred chemical-
screening parameters, the following procedure for sample collection
is provided according to the applicable frequencies. Although
minimum numbers of aliquots are provided, the samplers should
collect enough aliquots ab appropriate to ensure that all portions
of the corresponding waste volume are represented.

- Bulk Rail Shipments. The sample shall be a composite
sample consisting of six aliquots from different
locations.

- Bulk Highway Shipments. The sample shall be a composite
sample consisting of two aliquots from different
locations.

- 20-yd' Boxes. The sample shall be a composite sample
consisting of two aliquots from different locations in
the box.

- B-25 Boxes (3.5-yd3 ). The sample shall be a composite
sample consisting of one aliquot from each of six boxes.
Where there is less than six boxes, the requirement is a
minimum of 6 aliquots different locations ensuring that
at least one aliquot is taken from each box.

- Drums, Barrels and Smaller Containers (Drums). The
sample shall be a composite sample consisting of one
aliquot from each drum. Where the shipment contains more
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than six drums, a total of six aliquots will be taken
from different drums to form the composite sample.

Contingency Plan for Non-Conforming Results

If the results from the independent, third-party
laboratory or from the deferred chemical screening parameters
analysis show that the waste is beyond the limits of the
license, Envirocare must follow the procedure below:

(1) Within 24 hours of discovering that non-conforming'6
material had been disposed, Envirocare must notify the
Utah Division of Water Pollution Control of the
situation.

(2) Within 7 calendar days of the notice, Envirocare must
provide the Utah Division of Water Pollution Control with
a written description of the situation. The following
information must be included in the written description:

- Name of Generator
- Name of Non-Conforming Waste Stream
- Amount of Non-Conforming Disposed Waste
- Location of Non-Conforming Waste in

the Disposal Cell
- Date Non-Conforming Waste was Accepted
- Date Non-Conforming Waste was Placed in

Disposal Cell
- Description of Waste P1.ced on and Around

Non-Conforming Waste

Non-Conforming Waste is a waste that (1) exceeds the limits of the
radioactive material disposal license or (2) exhibits hazardous
waste characteristics and which has not been granted a case-by-case
variance as an exempt material to the prohibited waste requirements
of Part I D 6 of the permit by the Executive Secretary of the Utah
Water Quality Board, prior to shipment of the waste to the
facility.
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INSTRUCTIONS FOR EC-0650

WASTE NAME: Each waste stream must have a separate form comjpleted.
Enter here the descriptive name of the waste stream.

NAME AND FIRM OF PERSON COMPLETING FORM:
TITLE:
PHONE: Self-explanatory; this person may be a consultant; however,
the generator must sign the form.

1. GENERATOR INFORMATION: This information pertains to the
original generator of the waste and to the location where the waste
was generated. Where the generator is not the person completing
the form, a contact person for the generator must be provided.

2. ADDITIONAL REMARKS OR DESCRIPTIONS: Use as necessary.

3. WASTE STREAM INFORMATION: Each waste stream requires, as a
minimum, gamma spectral analysis for all naturally occurring and
all manmade radionuclides. In the waste stream is known to contain
radionuclides which cannot be readily quantitated by gamma spectral
analysis - for example, Sr-90 or Th-232 - it must also be analyzed
by radiochemical analysis for the radionuclides expected.

Envirocare's license permits acceptance of several
radionuclides in equilibrium with their daughter products. For
Th-232 ,Ra-226 and Ru-106 it is not necessary to report the
concentrations of their daughters. If Ra-228 is present in
equilibrium with its daughters they need not be reported; however,
if the daughters are not in equilibrium with the Ra-228 and the
concentration limits for freshly separated Ra-228 or at 1 or 5
years is to be used, the daughter concentrations determined from
gamma spectroscopy must also be listed.

Uranium is acceptable, at appropriate concentrations, in
several forms. Natural uranium should be analyzed and reported
only as U-Nat - not as U-234, U-235 and U-238. Depleted uranium
should be reported as the total uranium activity concentration as
DU or U-Dep. Because DU contains some of all the original uranium
isotopes, the analysis should reflect the total activity of the
three nuclides. If the waste is known to contain natural uranium
(U-Nat) it should be analyzed by an appropriate method - such as
fluorometry - and reported accordingly.

Only a few nuclides are listed in item 3 for examples. use
the blank line or an additional page, properly identified as such,
to list additional nuclide information. If you have any questions,
please contact Envirocare prior to sample analysis.

4. LICENSED MATERIAL: Self-explanatory

5. RESULTS PROVIDED: A copy of the laboratory results must
accompany this form for Envirocare's evaluation.

GENERATOR'S CERTIFICATION OF WASTE: This form must be signed by
the generator, testifying to the completeness and accuracy of
information provided.
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INSTRUCTIONS FOR FORM EC-0200
LOW ACTIVITY WASTE PROFILE RECORD

PURPOSE. The Low Activity Waste Profile Record provides certified documentation
from the generator of the properties of the waste to be disposed of at
Envirocare. This information is very important -- not only for waste management
purposes but also for compliance with the waste analysis plans in Envirocare's
licenses and permits, and for jeferences in the disposal agreement or contract.
Therefore, please fill out Form EC-0200 as completely as possible.

IN COMPLETING THE FORM, IT IS VERY IMPORTANT THAT a APPLICABLE ASPECTS
oF THE WASTE IN TERMS OF WHETHER THE WASTE WOULD BE CONSIDERED A HAZARDOUS WASTE
AS DEFINED BY 40 CFR 261. (See the instructions for Item Number 7.)

SIGNATORY REQUfIREMENTS. After completion of Form EC-0200, the generator of the
waste must sign and initial the form in the spaces provided. The person who
signs as the generator should have signature approval for the organization and
should have overall responsibility for the management of the waste in question.
Although the generator may enlist the help of brokers, consultants or others
outside of the generator's organization, it is the generator who must sign and
initial the completed form -- even when the waste has been manifested and
transported to a permitted storage facility at a different location. The purpose
of initialing each page of the form is to document that the generator has
reviewed the requirements of the form and the responses provided for completion.

CERTIFYING SIGNATURE. The signature of the generator at the bottom of the first
page ot the form corresponds to the form and to the certifications preceding the
signature. Before signing the completed form, the generator should read and
understand these certifications.

ITEMS NOT APPLICABLE. When an item in the form is not applicable, the generator
should place N/A or a similar expression as a response. Additionally, for items
not applicable, an explanation of the non-applicability should be provided or
justified in the description in Item Number 7 on page 2 of the form.

INSTRUCTIONS FOR PAGE 1 OF EC-0200

DATE OF COMPLETION, ORIGINAL SUBMISSION (Y/N), REVISION NUMBER. These items help
differentiate final and draft versions. Additionally, if the waste stream is to
arrive at Envirocare over a period of one year or more, as: a requirement of
Envirocare's permit, soon after the anniversary date of the first shipment, the
generator will need to update form EC-0200. The update may be a letter of
update or a renewed profiling of the waste.

Letter of Update. This letter is a written statement to Envirocare to the
effect that the previously-submitted Low Activity Waste Profile Record is
still representative of the waste, that the process generating the waste
has not changed, and that the Low Activity Waste Profile Record is still
representative of the generator's waste.

Renewed Profiling of the Waste. A renewed profiling of the waste means
that the a new Low Activity Waste Profile Record is completed for the
waste, new analytical results are provided with the Low Activity Waste
Profile Record, five new pre-shipment samples are sent to the facility for
analysis, and new incoming-shipment tolerances are established.
Additionally, the generator must submit to Envirocare a renewed profiling
in the following circumstances:

1. When the process generating the waste has changed.

2. When Envirocare has reason to suspect that the process
generating the waste has changed.

- ~Paoui VofS'"~~ -- ~-"-------.-.....
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NA-ME, TITLE AND FIRM OF PERSON COMPLETING FORM. This item should reflect such
information for the person providing the information for the form. This person
may be a consultant. However, the generator is the one to sign and initial the
form.

ITEM NUMBER 1 -- GENERATOR INFORMATION. This information is applicable to the
initial generator of the waste and to the location that the waste was generated.
Where the generator is not the person completing the form, a contact person for
the generator must be provided. If the waste has been moved from the location
of generation, the waste's current location must also be provided in the
description in Item Number 7 on page 2 of the form.

- mru g ''.. . .. . . . .. rP "•1' ?) " ; ' ; . - czrc with

yuesieral introrm&tion about -.he waste. The name of the waste provided in this
space should he the nar: which will be used to refer to the waste in
conversations and correospon r nce between Envirocare and the generator or others.
The name should be as coi c(--Lb as possible, descriptive of the waste and
recognizable to thq generator. Envirocare will be using this waste name to refer
to this waste. General information as to the wante's color and any distinctive
odors should also be provided, where applicable. The total amount of waste to
be delivered to Envirocare should be estimated or stated as part of the waste
stream information. Unless otherwise specified, the contract refers to this
amount of waste as the amount of waste specified for the disposal contract, so
this amount can be important.

ITEM NUMBER 3 -- WASTE PHYSICAL PROPERTIES. Place an "X" or otherwise indicate
which of these categories most accurately describes the waste stream.

ITEM NUMBER 4 -- DENSITY. Please provide the value or an estimate for the
density of the waste. This value may to provided as a result of analysis or

* through knowledge of the waste. Also, circle the appropriate dimensions. (S.G.
is for specific gravity where water at V'C is 1 g/ml.)

ITEM NUMBER 5 -- IGNITABILITY. Please indicate the flash point, if applicable,
of the waste. Also indicate whether the waste is an oxidizer as defined by 40
CFR 261.21(a)(4).

ITEM NUMBER 6 -- CHEMICAl. COMPOSITION. Many generators know the composition of
their waste through material balance knowledge, analysis, inherent composition
or otherwise. Where chemicals or constituents of the waste is known, please
Lndicate the component and its concentration.

This space is also appropriate for ect imates of ccm.pos it ion (e. 9. % co-%n
and debris). It is not required to conduct additior.al analyses ct, the wante
solely to complete this item.

Knowledge of the waste may be used or chemical composition may be addressed
in the description of the waste in Item Number 7 on page 2 of the form. However,
where concentrations of constituents are known, please provide this information
in this item.

.age 2 of 5
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INSTRUCTIONS FOR PACE 2 OF EC-0200

ITEM NUMBER 7 -- DESCRIPTION OF THE WASTE. In this item, the generator is to
provide a comprehensive description of the waste along with explanations and
justifications of other responses provided in the form. The generator should
fully describe the waste as instructed.

Additionally, any other items in the form determined to be non-applicable
or otherwise incompletely described should be fully justified or described in
Item Number 7. Many of the items in the form direct that additional descriptions
be provided in Item Number 7, including an explanation of any item marked "Y" in
Items 10, 11, or 12, and any item without a coLresponding laboratory analysis in
Ttem 1S.

A detailed visual description of the waste is to be provided in this item so that
any portion of the waste stream in a shipment which is visually inspected at
Envirocare's site during the required incoming-shipment procedures may have a
corresponding description reflected in this item. If such description is not
provided, the shipment may be rejected.

Often, a generator will need to use additional space or will need to attach
additional material, lists, safety sheets, analytical results, etc., to provide
this comprehensive description of the waste and its history.

Where the results of analyses provided with the form indicate the
possibility of any EPA Hazardous Waste Codes or Numbers, the generator should
explain why the Codes or Numbers are or are not applicable. Where the
regulations provide an exclusion or exemption for the waste, the generator should
explain that the exclusion or exemption is applicable to the waste and cite the
regulation.

VERY IMPORTANT 0'*1" Any applicable EPA Hazardous Waste Codes or
Numbers should be listed in the space provided. Should the waste contain any

* additional hazardous constituents or chemicals beyond those for which the
generator has determined that EPA Hazardous Waste Numbers or Codes are
applicable, please provide or attach a justification or a determination as to the
generator's decision that such numbers or codes are not applicable. For example,
if a waste is analyzed to contain trace quantities of benzene, and if the
generator determines the waste to have EPA Hazardous Waste Numbers or Codes other
than those applicable to benzene (i.e., U019, DO1B, and/or FOOS), then the
generator should provide a corresponding justification or statement as to why any
of the benzene-related codes or numbers are not applicable.

Therefore, a discussion should be provided which addresses all hazardous
waste constituents including their concentrations, how they became a constituent
in the waste, their use elsewhere in the generator's operations, whether and why
the generator determines to categorize (or not categorize) any corresponding EPA
Hazardous Waste Number or Code for the constituent.

ITEM NUMBER 8 -- ANALYTICAL RESULTS FOR CHARACTERISTIC HEAVY METALS. The
generator should provide the results of total or TCLP heavy metals analyses in
the appropriate spaces.

ITEM NUMBER 9 -- OTHER POSSIBLE CHEMICAL COHtONENTS OR HAZARDOUS WASTE
CHARACTERISTICS. This item requires the generator tc perform a checklist of
known or possible components of the waste. Although a laboratory analysis is not
required for each element in this item, the person completing this item should
complete an appropriate level of research to determine whether the element in
question is associated (commingled, mixed, contaminated, derived from, wasted to,
or otherwise) with this waste.

Page 3 of 5 )



While completing this item, file reviews of operations associated with the
waste, review of analytical results of samplea of the waste, and interviews of
individuals who have managed those operations, analyses or the generation of this
waste should be made. Where known or possible association or composition with
regard to these elements can be made, the response should be checked or under the
"Y" column and an explanation of this indication should be made as part of the
description in Item Number 7 on page 2 of the form.

If, as a result of this exercise, additional known or possible chemical
components are identified, those should be noted and described in Item Number 7.

INSTRUCTIONS FOR PAGF 3 OF EC-0200

ITEM NUMBERS 10, 11, AND 12 -- HISTORY OF WASTE SINCE GENERATION. The completion
of these items helps Envirocare to better determine and understand the waste and
its history. It ib very important that wastes that have been transported or
manifested from their initial generation location be noted as such in the
responses to these questions. These questions will help to determine the extent
of the applicable EPA Hazardous Waste Codes or Numbers for the waste.

ITEM NUMBER 13 -- SAMPLE OF WASTE TO ENVIROCARE. For the 2 or more
representative samples, please send samples that separately represent the
diversity, possible extremes, and average of the waste stream. These samples
will be analyzed for the 10 incoming-shipment parameters for which samples of the
incoming-shipments of this waste will be analyzed. The 10 incoming-shipment
parameters are the following:

Solid/Soil pH
Paint Filter Liquid Test or visual assurance
Oxidizer/Reducer Test
Cyanide Test
Sulfide Test
Photoionizer "sniffer" Test
Pyrophoricity
Air Reactivity
Water Reactivity
Shock Sensitivity

Results of the on-site analyses of the preliminary samples will be used to
establish the range of tolerances for the results of analyses of samples from the
incoming shipments. Therefore, if a shipment of the waste stream arrives and the
results of an analysis of that sample is beyond this range, the shipment may be
rejected or an additional Low-Activity Waste Profile Record fbrm EC-0200 may be
required to be completed before the waste may be accepted. THIS ISSUE IS VERY
IMPOPTAI;T since the delay required to obtain samples and analytical results to
fully correct the problem may take weeks and may necessitate a return of the
shipment to the shipper.

ITEM NUMBER 14 -- CHEMICAL LABORATORY ANALYSES. Item Number 14 provides a
reminder and caution to the generator as to the issue of certified laboratories.
Please read and understand these items.

rage % o1[ -i
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ITEM NUMBER 15 -- REQUIRED CHEMICAL LABORATORY ANALYSIS CHECKLIST. Sample
results for a 1211 TCLP analysis (metals, organics, volatiles, semi-volatiles,
herbicides and pesticides -- D004 through D043) of the waste must be submitted
to complete this form.

8 METALS (DO04-DOQ1): D004 Arsenic (As), DOOS Barium (Ba), D006 Cadmium (Cd),
D007 Chromium (Cr), D008 Lead (Pb), D009 Mercury (Hg),
DOO Selenium (Se), and DOll Silver (Ag)

32 ORGANICS: (DO12 - D043) May be generally categorized as follows (some
categories overlap, others may fit another category than listed below or in the
list following Item 9 of the form):

HERBICIDES AND PESTICIDES: (DO12 - DO17, D020, AND D031)

D012
D014
DO 16
D017
D020
D031

Endrin, D013 Lindane,
Methoxychlor, D015 Toxaphene,
2,4-D (2,4-Dichlorophenoxyacetic acid),

2,4,5-TP (2,4,5-Trichlorophenoxypropionic
Chlordane,
Heptachlor (and its epoxide).

acid),

VOLATILES: (D018, D019, D021, D022, D027, D028, D029, D033, D035, D038,
D039, D040, D043)

D018 Benz
D021 Chlo
D027 1,4-
D029 1,1-
D035 Meth
D039 Tetr
D043 Viny

SEMI-VOLATILES:

D023 o-Cr
D025 p-Cr
D030 2,4-
D032 Hexa
D034 Hexa
D037 Pent
D041 2,4,

one,
robenzene,
Dichlorobenzene,
Dichloroethylene,
yl Ethyl Ketone,
achloroethylene,
1 Chloride.

D019
D022
D028
D033
D038
D040

Carbon Tetrachloride,
Chloroform,
1,2-Dichloroethane,
Hexachlorobutadiene,
Pyridine,
Trichloroethylene,

(D023, D024, D025, D026, D030, D032, D033, D034, D036,
D037, D038, D041, D042)

esol,
esol,
Dinitrotoluene,
chlorobenzene,
chloroethane,
achlorophenol,
5-Trichlorophenol,

D024 m-Cresol,
D026 Cresols,

D033 Hexachlorobutadiene,
D036 Nitrobenzene,
D038 Pyridine
D042 2,4,6-Trichlorophenol.

Where a parameter or class of analysis does not apply, an indication of
non-applicability should be made with a correspondin- justification in Item
Number 7 on page 2. However, it should be noted that, in most instances,
analytical results for 15A, 15B, 15C, and 15D are required. Where such analyses
are not available are not applicable, a waiver approval from the Utah Board of
Water Quality is required prior for Envirocare to be able to accept the waste.

All analytical results should be submitted with the completed form.

Please read the caution which addresses Utah-certified laboratories and in
Item Number 14. There are additional quality-assurance package requirements for
data from other-than-Utah-certified laboratories.

Please address all items by attaching analytical results or by providing
an appropriate justification for non-applicability in Item Number 7 on page 2.

)
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`V IEXAS
INSTRUMENTS

May 3. 1994

Ms. Susan Rice
ENVIROCARE OF UTAH, INC.
46 West Broadway
Suite 240
Salt Lake City, UT 84101

Dear Ms. Rice,

Texas Instruments Incorporated (TI) is submitting the modified waste profile forms for additional waste
shipments that we intend to ship to Envirocare during the next few weeks. The first shipment is scheduled
to depart on Saturday, May 7, and arrive at the Envirocare facility 4-5 days later. The material being
shipped is the same waste stream as was previously shipped to Envirocare during 1992 and 1993. The one
major difference, and the reason why the waste profile forms need to be modified, is becawe the ratio of
the isotopic concentrations of uranium is slightly different than the earlier shipments. Envirocare Form
EC0650 is being resubmitted to reflect the change in the isotopic ratios, and Envirocare Form EC0200 is
being resubmitted to reflect the additional TCLP testing requirements for copper and zinc.

TI is not submitting any pre-shipment samples, as the original parameter profile range will still be valid for
this additional material that is being shipped. TI anticipates shipping approximately 10,000 cubic feet via
surface trucks in bulk dump trailers.

In addition to the waste profile forms, it is still necessary to re-engage the disposal contract between
Envirocare and TI. As soon as you are able to process the forms with the information we discussed, I will
have them signed by the appropriate TI official

Sincerely yours,

MATERIALS & CONTROLS GROUP

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

MJE:bvs

Enclosure

TEXAS INSTRUMENI 9 INCORPORATED 324 FOREST STREET * ATTLEBORO. MA 0fl03
04-W.M 0* TELEX 210601 e CAKLE TEXINS



RADIOLOGICAL EVALUATION
(EC-0650)

(.\v I111( l/93
ibD I I t#I I'.

(Rev. 11/10/93)

G"0,1e9e Name Texas Instruments Incorporated
Gsn.,tee l#.e~ SI,.m U.is

.West* $11"M Nfte Uran ium- Contamind Sccepi'scle, No"v 6N/ A
ARprox. lvouuv cu.xL.

o,,o .,o..,,•add it ion4lXLARW. _MW._NOAM. tOeivarv0.: May 11, 1994

Oi-9rwi Swlms -o _ . -&. N

NeO- & 71110 of Pelsoni CerneIobnq Fotrm

fie,-Jen 1 ot. May 2, 1994

____________________________________________ Date _________

In order to comply with Envirocare's NORM license 02300249 issued by the State Of Utah Department of
Enviroinmental Quality, Division of Radiation Control, Envirocare requires generators to provide the following
radiological information. Should you have any questions while conp1eting this form, contact Envirocare's
Sadistion Safety Officer at (801) 532-1330. WASTE CANNOT BE ACCEPTED AT ENVIROCAREOF UTAH UNLESS
THIS FORM IS COMPLETED AND A LABORATORY ANALYSIS IS SUBMITTED.

1. GENERATOR INFORMATION

EPA I 0 MAD 007325814

3. WASTE STREAM INFORMATION For each
radioactive Isotope associated with the waste,
please list the following information (use
additional copies of this form if necessary.)

NANE OF GENERATOR Texas Instruments Incorporated ISOTOPES CONCENTRATION
(pC0/g)

NAILING ADDRESS 34 Forest Street a.

I-/S 10-2
Attleboro, MA 02703

ONONE (508) 699-1809

FAX (508) 699-3839

LOCATION OF MATERIAL Same

b.

C. AVG.
Total

d. ilraniu 250

e. U-234 236

f. U-235 7

RANGE

30-20000

18-17000

0.5-400

0.5-400

0.5-2.0

0.5-3.0

0.5-2.0

(;ENERAIOR CONTACT Same

1ITLE Same

g. U-238

h. Th-228

i. Th-230

j. Th-232

7

0.6

1.4

0.8

NAILING ADDRESS Same

PHONE Same

Same

k. _

IAX

2. ADDITIONAL REMARKS OR DESCRIPTIONS. This is the same waste stream from the same site
as the previous shipments in 1992 and 1993. As one might expect trom the versatil
nature of disposal practices, the nature of the Uranium contamination is somewhat
different for these particular soils. These soils exhibit enriched abundancies of
U-215, rather than depleted or natural, as was found with the previous soils.

4. 6 N LICENSED MATERIAL Is the waste material listed or included on an active Nuclear Regulatory
Commission or Agreement State license? (Please circle)

(I f Yes) TYPE OF LICENSE: Source Special Nuclear Material X By-Product_ NORM

LICENSING AGENCY: NRC

GENERAIOR'S CERTIFICATION OF WASTE: As generator of this waste, I certify to Envirocare of Utah, Inc

that the information provided on this form is complete, true and correct and is accurately supported and
docuamented by laboratory testing. The results of the testing have been submitted to Envirocare of Utah, Inc.

Generator's Signature for certification 4Vi

K)j
,/Výaoo- Date May 2, 1994
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Radiological Evaluation • EC.0650-2

S. A Pre-$hipment Sample Profile Record, form EC-2000, should be sent to Envirocare with the pre-
shipment salples. Previously Submitted

6. Laboratory Certification Information. Please indicate below which of the following categories applies
to your laboratory data.

GENERATOR'S STATE CERTIFICATION. The laboratory holds a current certification from the
generator's State insofar as such official certifications are given, or

- ENERATOR'S STATE LABORATORY REQUIREMENTS. The laboratory maets the requirements of the
genereoatos State or congnizant agency for chemical or radiological laboratories, or

X.. UTAH CERTIFIED. The laboratory holds a current certification for the applicable chemical or
radiologic parameters from the Utah Department of Health Insofar as such official
certifications are given.

If using a non-certified laboratory, briefly describe the generator state's requirements for
radiological analytical laboratories to defend the determination that the laboratory used meets those
requirements, especially in terms of whether the requirements are Parameter specific, method specific,
or involve CLP or other QA data packages.

7. For analytical work done by laboratories i.hich are not Utah-certified, please provide the following
information:

State or Other Agency Radiological Program Contact Person Generator's State Telephone Number

Telephone NumberLab Contact Person Laboratory's State

8. X For analytical work done by Utah-certified laboratories, please provide a copy of the
laboratory's current certification letter for each parameter analyzedand each method used for
analyses required by this form and form EC-0200 or EC-0175.

Remarks: ___________-

initials ,__ __,_

k /f



ATTACHMENT C

1,OW-ACT WITY RADIOACTIVE WASTE PROFILE RECORD
(Rev. 01/31

G~ma,'Ne~.Texas Instruments Incorporated ; Cowwrefor 8AV"le, Stroom 1:m

Centiecl,, Name: N/A w. wet, sieem fN, Ural
Approx 10,000 Cu . ft.

v.oiu,. oWastW.ee.nuroAdd : atona•.•X w __ MW. __NORM; w ,onootm: May 11, 1994

nium contaminatel sl

O..g-nal S.Arbmissioi _ V; .1I. N: PAWvis..n 0 1 oem,: May 2, 1994

keme &T.leoiPerson Co",tng Form: Michael J. Elliott, Environmental; D.o. May 2, 1994
Manager

Generators of sot Id waste are required to determine whether their wastes are hazardous waste as defined by 40
CFIi 261. Please compilete a copy of this form for each waste to provide the Information on which this
delermination is based. Should you have any questions while completing this form, contact Enviroare at (801)
532" 1330. WASTES G;ANNOT BE ACCEPTED AT ENVIROCARE OF UTAH UNLESS THIS FORM IS COMPLETED. If
a category does not a, y, pleas: indicate.

'. GENERATOR INFORMATION 3. WASTE PHYSICAL PROPERTIES

E u"11 MAD 007325814 ________ ILi quid X Solia

Name of Generator Tex

Ger.trator Contact Mi.

'nstruments Incorporated

L J. Elliott Sludg* Powder/Oust

title Environmental Manager

W..I Ing Add, ers 34 Forest Street

H/S 10-2

Attleboro, MA 02703

4. DENSITY Ciriicale dimensions)

1.5-1.6 i/cc 0 lb.?ft' iqq

Pronm- (508) 699-1809

rje, (508) 699-3839

S. IGNITABIUTY (40 CFR 262.21 ao) (2),{14..)

Flesh Point > 160 "C

Oxidizer(s) y 0
Lzcation of Material Same

6. CHEMICAL COMPOSITION (List known
chemical or other constituents and circle

Same the applicable concentration dimensions.)Contact Person

Title Same Chemical Cx:ponent Concentration

Nailing Address Same

Phone

Fax

Same

Qn il

see attached Z ppm

analytical reports % ppm

_ pore

% ppm

% ppm

_ ppm

As the generator of this waste, I certify to

2. WASTE STREAM INFORMATION

Color Brown Odor None

GENERATOR'S CERTIFICATION OF NON-HAZARDOUS WASTE:
Envirocare of Utah, Inc., that the information provided on this form is coniplete, true and correct, and is
accurately supported and documented by any laboratory testing, as required by Envirocare of Utah, Inc. The
results of any said testing have been submitted to Envirocare of Utah, Inc. I further certify and warrant to
Envirocare of Utah, Inc., that the waste represented on this form is not a hazardous waste as defined by 40 CFR
261. . A n . ,

Generator's Signature ,' Z r,
ISign for the above certifcation. ZQ-,se ihirkal-ch-page.)

kpvironmental
littleanaRer Date May 2. 1994

J
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Low-Activity Radioactive Waste Profile Record - EC.0200-2

7. DESCRIPTION OF WASTE: (IrIefly describe the waste. Include a description of the process in which
it was generated. List the chemicals end materials used in or commingled with the waste. List any
associated EPA Hazardous Waste Nusbers a all of the applicable exclusions. delistings or exemptions.
Attach any product information or Material Safety Date Sheets for the products from which the wast* is
derived.)

Uranium contaminated soils removed during decontamination and

decommissioning of the TI facility. Soils were removed as part

of a remediatlon project.

EPA Hazardous Waste NLmber(s) None

8. TOXICITY CHARACTERISTIC FOR HE e METALS AND ORGANIC CHEMICALS. (Indi:3te Toxicity
Characteristic [TCLPJ concentrations In mg/j.ter in the extract.)

TCLP Metals: TCLP Organic Chemicals (Detected)

Arsenic ND Lead ND None

Iaslum ND Mercury ND

Ca4dium ND Selenium ND

Chromium ND Silver ND

Coper ND Zinc _. ND

9. OTHER POSSIBLE CHEMICAL COMPONENTS/CHARACTERISTICS

(Y) (N) (T) (N)

Cyanides X Sulfides X Dioxins

Pesticides X Herbicides X PCes

Explosives - Pyrophorics X Solvents

Organics X Phenol ics X Infectious

Ignitable X Corrosive X Reactive

Ant itmny - Berylli ium _ X Copper

Nickel X Strontiuum X Thallium

Vanadium X Zinc X Alcohols

*TCLP Volatiles X **TCLP Organics X ---TCLP Semi-volatiles

(Y) LCd)

X

X

X

X

X

X

X
x

*TCLP Volattiles include benzene, carbon tetrachloride, chlorobenzene, chloroform, 1,2-dlchloroethane, 1,1-
dichloroethylene, methyl ethyl ketone, tetrachloroethylene, trichloroethylene, vinyl chloride.

"1*CLP Organics include 2,4-0, heptachlor hydroxide, pyridine, 2,4,5-TP (Silvex).

***ICLP Semi-votatiles include chlordane, o-cresol, m-cresol, p-cresol, cresol, 1,4-dichlorobenzene, 2.4-
dinitrotoluene, Endrin, heptachlor, hexachlorobenzene, hexachlorobutadiene, hexachloroethane, lindane,
methoxychtor, nitrobenzene, pentachlorophenol, toxaphene, 2,4,S-trichlorophenoI, 2,4,6-trichlorophenot.

(NOTE: ATTACH RESULTS FROM LAIIRATORY ANALYSES. KATEIIAL SAFETY DATA SHEETS, ALL OTHER ADDITIONAL INFORKATION
AND CONTINUATIONS Of ABOVE DESCRIPTIONS.)

Initials . J j.•U
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Low-Activity adlioact ive Waste Profile Record - EC-0200-3

WASTE HISTORY. Please circle the appropriate onswer. If yes, please describe in 7. above.

10. T1

11.

12.

Was this waste Mixed, treated, neutralized, solidified, commingled, dried, or otherwise
processed upon generation or at any time thereafter?

Has this waste been transported or otherwise removed from the location or site where it was
originally generated?

Was this waste derived from (or is the waste a residue of) the treatment, storae*, and/or
disposal of hazardous waste defined by 40 CFR 2617

SAMPLES OF WASTE TO ENVIROCARE

IS. KJ/A Pleas. send 5 representative samples of your waste to Envirocare. These saples witl used to
establish the waste's incoming shipment acceptance parameter tolerances and my be analyzed
for additional parafte?,s. Send at least 1-kg. (2-lb.) for each sample in an air-tight clean
glass cantoiner via United Parcel Post (UPS) to:

Acceptance parameter tolerances
already established for this
waste stream.

Envirocare of Utah, Inc.
Attn: Sample Control
Tooete County USI-1iC Exit 49
Clive, Utah S4029

14. CHEMICAL LABORATORY ANALYSES. The generator is cautioned as follows:

6. Utah Certified Laboratories. If I Utah-certified laboratory Is not used, the ona'ftical laboratory
must hold a current certification from the generator's state or oust meet the requlrewents of the
generator', state for chemical or radictogiral laboratreries insofar as sJch official certifications ore
given. Ourinq the process of appealing a notice of violation or other enforcement actions, the Utah
Department of Environrmntal Quality will nt a&chit laboratory data unich is not from a L'teh-certified
laboratory. Wtah certification is obtaired from the Utah Bureau of Lob Improvement (801. 584-0.CO.

b. Utah Certification is Parameter-Specific. Laboratories are certified by parameter. Orw shcvuld not
assume that every result from a "Utah-certified" laboratory Is acceptable for a corsliance ap.ppal. A
laboratory may certify for some parameters and not for others. It isa good practire to check with a
laboratory to ensure parameter certification. A laboratory's certIfication is cdyamic. A laboratory
may lose certification or may not renew their certification fo- parameters from one period to the next.

C. Appeoved Sampling. For alt Iasp! ing, the analytical method's sampling procedures must be followed.

d. Generators Determine Whether a Warts is Hazardous. The requirements of 40 CFR 262.11 state that it
Is the generator's responsibility to determine whether their w.ste is hazardous.

0. Generator's Waste may be Sampled at the Disposal Faclity by Envirocare or by Environmental Regulators.
Should the results of subsequent analysis of a waste show that the waste is hazardous for additiowkal
EPA hatardous waste nursbers and corresponding treatment standards which were not identified by the
generator, then the waste may be removed, refused, and may be returned to the generator pursuant to the
terms of the disposal agrewment.

f. Envirocrlre Ascepts Waste According to a Waste Characterization Plan. Envirocare does not assume or
accept any responsibility imposed on the generator by law or the disposal agreement.

is. REOUIRED LABORATORY WASTE ANALYSES AND CHECKUST. Generator must submit results of analyses
of salptes of the waste. Itesults are required from a qualified laboratory for the following analytical
poreters unless nonapplicabiltity of the analysis for the waste can be stated and justified In
attached statements or in?. above. Attach all analytical results and QA/OC documentation. (CAUTION:
PRIOR TO ARRANGING FOR LABORATORY ANALYSES, REFER TO 14 REGARDING UTAH.CERTIFIED
LABORATORIES.)

A. Toxicity Characteristic Leaching Procedure (TCLP) from 40 CFR 268 Appendix I for 8
metals and 32 !rganic analysis. Also, TCLP results for copper (Cu) and zinc (Zn).

X

X

X

6. Soil pH and Paint Filter Liquids Test, SW-846 Methods 9045 and 909S, respectively.

C. Test Method (from SW.846 Chapter 7) to Determine Hydrogen Cyanide Released fro'
Wastes.

D. Test Method (from SW-846 Chapter 7) to Determine Hydrogen Sulfide Released from
Wastes.

1. Other analyses may be required after Envirocare has reviewed this document. These may
include results of other SW-846 anatytical methods.

Initiate to__ _ _ __

k
%
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Low-Activity ladioactive Waste Profile aecord - [C-0200-4

16. .liL A Pro-Shipwrnt Saqpte Profit* Record, form EC.2000, should be sent to Envirocare with the pre-
shipment samples. Previously Submitted

1?. Laboratory Certification Information. Please indicate below which of the following categories applies
to your laboratory data. (Certifications are based on apl icable ACIA requirements.)

GENIRATO11$ STATE CERTIFICATION. The laboratory holds a current certification from the
geonerator's State Insofar as such official certifications are given, or

GEiIWATOIS STATE LASORATORY REQUIREkENTS. The laboratory meet* the requirements of the
enoerator's State for chemical or radiological laboratories, or

x UWAN CEITIFIED. The laboratory holds a current certification for the aol icable chemical or
radlologlc parameters from the Utah Department of Health insofar Ms such official
certifications are given.

Iriefly describe the generator state's requirements for avalytical information used to make or defend
hazardous waste determinations peo 40 CFIt 262.11, especially in term of whether the requirements are
parameter specific, method specific, or involve CLP or other CA data packages. utahcertified
laboratories are certified by both parameter and method.

IS. for analytical work done by laboratories bich are not Utah-certified, please
information:

provide the flilowing

State HW/UCRA Lab Program Cointact Person

Lab Contact Person

Generator's State Tele~phone Nuiviber

Telephone Muii~rLaboratory's State

19. For analytical work done by Utah-certified tahoratories, -. .e provide a copy of the
laboratory's current certification lotter for eats arameter a', ed and each method used for
analyiyes requirga by this form and forq EC-0650.

Remarks:

___j

Initial*

\1



.. " Mountain States Analytical

April 2S, 1994

Mr. Richard Derby
Texas Instruments Inc.
34 Forest Street
Attleboro, NA 02703

Reference:
Project: Pre-Acceptance Analysis
MSAI Group: 4370

Dear Mr. Derby:

Enclosed are the analytical results for your project referenced
above. The following sample is included in the report.

SCRP-3BSN-13-2.0-30

O All holding times were met for the tests performed on these samples.

If the report is acceptable, please approve the enclosed invoice
and forward it for payment.

Thank you for selecting Mountain States Analytical, Inc. to serve as
your analytical laboratory on this project. If you have any questions
concerning these results, please feel free to contact me at any time.

We look forward to working with you on future projects.

With Regards,

W. Scott Fraser
Project Manager



.-...... Mountain States Analytical
The Quahi,,, 5oufio,

Texas Znstruments Inc.
34 Forest Street
Attleboro, MA 02703

Attn: Mir. Richard Derby
Project: Pre-Acceptsnce Analysis

Sample ID: SCRP-3BSN-13-2.0-30
Matrix: Soil

HSAI Sample:
MSJI Group:
Date Reported:
Discard Date:
Date Submitted:
Date Sampled:
Collected by:
Purchase Order:
Project No.:

18016
4370

04/25/94
0s/25/94
04/21/94
04/20/94
is

Results
Test Analysis as Received

02530 Copper on TCLP Extract by ICP
Method: SW-846 6010A

02720 Zinc on TCLP Extract by XCP
Method: SW-846 6010A

0.060

Units

ru/I

Limit of
Quantitation

0.050

4.76 ffg/I 0.10

Respectfully Submitted,
Reviewed and Approved by:

V. Scott Fraser
Project Manager

1645 West 2200 South. SaO Lake City, Utah 84110 (801) 073-0060 FAX (801) 9724278

• '" ;.•-,Pe*A-'#,r- Co.- :1 f-.*.De,.*.-•L .,|,*."



Is I " Mountain States Analytical
The Ouskry Solu

CLIENT- Texas Instruments LAB NO- 18016
34 Forest Street GROUP NO: 4370
Attleboro, MA 02703 DATE SAMPLED: 04/20/94

DATE RECEIVED: 04/21/94
ATTN: Mr. Richard Derby DATE REPORTED 04/26/94

DISPOSAL DATE: 05/27/94
SAMPLE ID: SCRP-3BSN-13-2.0-30

ANALYSIS: TCLP Metals; EPA SW-846 Methods 1311/6010/7470

METALS FINAL RESULT

Copper 0.06 mg/I
Zinc 4.76 mg/I

The metals analyses were performed on a non-volatile toxicity characteristic
leachate of the submitted waste. The leachate was prepared according to the
procedure specified in the March 29 and the June 29,1990 Federal Registers.

A sample is considered to have failed the Toxicity Characteristic (TC) test and
is therefore considered a hazardous waste if any of the metal concentrations
(mg/I) in the leachate exceed the following maxima:

Arsenic 5.0 Lead 5.0
Barium 100.0 Mercury 0.2
Cadmium 1.0 Selenium 1.0
Chromium 5.0 Silver 5.0

The limits are published in the March 29, 1990 Federal Register, pp. 11845-6.

The leachate results are no longer corrected for spike recoveries as per
Federal Register Tuesday, November 24,1992 Vol 57, No. 227.

Respectfully submitt

Glenn A. Sorensen, B.S.
Manager, Inorganics Department

1645 West 2200 South. Sai Lake City. Utah 84119 (801) 973-0060 FAX (801)972-6278

W k'tvAe-q'ca- Cc..r- *i~ I Inao'~~c



State of Utah
DEPARTMENT OF HEALTH
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NOV 10 1993

DOUGLAS W. LAWER. PH.D.
MOUNTAIN STATES ANALYTICAL
1645 W. 2200 $0.
SALT LAKE CITY, UT 84119

Certificate No.s t-87
Account No: 8019730050

On the basis of your most recent audit results, the laboratory listed Is
hereby certified to perform environmental monitoring under the Resource Conservation
and Recovery Act for the following parameterst

ETA.LS

ALUMINUM 6010

ALUMINUN 7020

ANT IMONUY 6010

A"fIMOWy 70',0

A"TIMONY 7041

ARSENIC 6010

ARSENIC 7060

ARSENIC 7061

IARIUM 6010
SAtIUM 7060
SAUIIUM 7081

SEIYLL IUM 6010
I[ITLLIUI 7090

BERYLLIUM 1091
CADNIUM 6010
CADMIUM 7130

CADMIUM 7131

CHROMIUM 6010
CNIILUM 7190

CNHOMIUM 7191

CHROMIUM, 14EUAVALINT 7196

COSAL I 6010

COBALT 7200

COBALT 71201
COPPER 6010
COPPER 72110
COPPEI T211
I1ON 6010

IRON W81
LIAD 6010

SILVER 7'61
THALLIU1 6010
THALLIUM 78640

INALLIUI 7341

TIN 7870

VANADIUM 6010

VANADIUM 7910

VANADIUM 7911

ZINC 6010

ZINC 7950

ZINC ?9s1

MINERAL$

BORON 6010
CALCIUM 6010

CALCIUM 7140

POTASSIUM 6010

POTASSIUM 7610

SODIUM 6010

SOD I UM 1770

MISCELLANEOJS

AROMATIC VOLATILE ODG 8020

CNtOIlDES 9252

CHLORINATEO HEIRICIDES 6150

.CORNOSIvIly 1110

CYANIDE TOTALIAENEAILE 9010

too & DICP $011

NALOG(NATEO VOLAIILEI 01 8010

IGNIIASILITY 1010

1hIRAhI 9200

NOUNALOG;N VOLATILE LIG 1101%



Vale TWo

LEAD A•Z2
•AGU[SIUq 6010

MACGiESIUM ?450

IGAN(ESE 6010

MANGANESE 7U60
MANGANISE 7461
MEIRRY 7470
MERCURY 74,1

"OLVSDEIM 6010
MOL Y101MUN 7480
MOLYDENM 7481

NICKEL 6010

NICKEL 7520
SELENIUM 6010

SELINIUM 7740

SELENIUM 771.1

SILVER 6010
SILVEI 7760

OIGANOCNL PESt 8080

OIGANOPNOSPNOAUS PEST 8140

PAINT FILTER LIOUJO TS1 9095
PCs 808o

PN 9045

PHENOLICS 9045

PNENWS 8040

REACTIVITY SEC 2.1.3
IEACTIVITY SEC 8.1

SENIVOLATILES 4870
SPECIFIC CONDUCTANCE 9050
SULFATES 9038

SULFIDES 9031

TCLP METAL 1311

TCLP 59IVOLAtILE 1511
TCLP VOLATILE 1311
TOTAL ORGANIC HALIDES 9020

VOLATILES $240

*

a

a

* Provisional Certificetion

The expiration date for this certificate is APR 09 1995.

The parameters for which a laboratory Is certified at any given time will
be those indicated in the most recent certified letter. Please review for
completeness and accuracy. Any discrepancies must be documented and notice
received by this bureau within IS days of receipt. Copies of this letter
will be on file in (1) the Bureau of Laboratory Improvement, Division of
Laboratory Services and (2) in the Department of Environmental Quality.
The certification will be recalled in the event that your Laboratory's
certification is revoked.

Respectfully,

David B. Mendenhall
Interim Director

cc. Richard Denton
Dennis Downs
U.S. EPA Region VIII QAO
Management Services Coordinator
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S M.a
.o0. o Mountain States Analytical

N!_ 2584

Sample Chain of Custody

cft~mfmwm Tetucs. Ncd/RFd P.O.. Afvf PMW

Pilsa I-~ [SBIol-/07 FOXi6 *-b. EL m)yn- L
A ma 'AVCCICm

Dim is

Naml of Shippe AkbI ft. TDeTu Snt oie y aejhm

Remived By (Lab) DesT ir Sesintect?_ __ _ _ _ _ _ _ _ _ __ _ _

Tunnwn" Tmd1e Rsqus-isi m a"": Hoff"m t

RepilRmi. y (Date)

Ma otut ~v$WW~ý "" L 9941,3 Type of Olaposel: Au*idzed for Disposal by-

Datelrhme of Disoosa: Disos of tby
Discomd of bv:

1645 WeM0220 Souih. Set Lakoe Coy. Uth 64119 (601) 973-000 FAX (801)972-427
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TfOIEOTe ISOTOPES

REPORT OF ANALYSIS RUNe 0411 111114191)

WORK OOQ NUMiNBER CUSTOMRS P.O. NUMBER 041T ItCEIVED DaLIVIERV OAT Prac 4

MI0E ELLIOTT
:AS INSTRUIMENTS INC
r9T1ALS 4 CONTROLS
I FOREST STREET SKOG 19
ITLEPOSO "A . 0103-4601

3-%041 It/lT/13 12120193

SOIL

CUSTOPEI.S
IDENTIFICaTION

COLLECTIOCO-OATI
STA START STOP
NUN DATE TI701 OTE TlPF NUCLIVE

ACTIVITY
*PCIfGN OAY)

MUCL-4N ITr-
Ulm 0

aIS-COUNT
TINE VOLLUM - UNITS

OAT[ Tine AS3N-MNT-% 0 LAS.

13TTl SCIP-4-3 4- 9 IN 14 I1/01

11137 SCRP-4-4 9-1l IN IS 11/04

U-2l4
114-234

SI-il'

Pl-lll

TL-ZOI
1-40

CS-131

U-2iS
TN-234
Pg-2I 4
S1-214
AC-228
PS-ill
TL-201
U-40
cS-tI,

IN-234

61-214
mc-aze
PS-ill

q-40
CS-I',

U-21S

1.2
1.7
4.0
4.5
6.0

2.s
I.S
Ise

0-0.1
0-0.2
*-0.5

0-*llo
0)--O.

0l--.3
0-0.2il

600 0-0.6
9.8 0-1.0
5.4 *-O.S
4.1 0-0.5
1.6 0-I.1
5.4 ,-0.5

1.o *-C.?
L.1. 4.

f 01
1 01
E-01
E-O1
1-01

f -01
t-Of

E-02

E 00
f 00

E-01
V-0 a
6-01

6-01
f CI
1-01

f o0
01

*-cl
a-cl
1-01
F 00
I-SI

1 00
f 00
f 00
f *I

11114
13114
12114
82114
12/14
11/14
1219412114
12114
12/14

13774 SCOP-I-7 3- 6 IN 0? Il/0O 4.4
4.'
S.q
4.4
9..
too

4.C
1.4
142
I10
3.0
4.4

0-0.4
0-0.4
0-1.4
0-1.,
0-206
0-0.1

0-001
0-0.1

0-0.1

0-0.1

12114
1211412/14
11/14

12114
12114
12114

12014

12114

12114
12114

12114
If/14
111411114
I1/14

12110?

11106
12107

4
4
4
4
4

4
4

4

4

4

4

4

4
4

4
4
4

The alpha spectroscopy results (LAS 6) for TI.le1714. )111•.
(LAD 4) throuqh U-?•5.

an4 33177 were normaltred to the 98m"e Spectroscopy results
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S

No Wie 11116III

waIK ORDER 4~0E6 CUSICe1.( P.G. wuSER sale RECEIVED ORLIVE|I "ifl PAIG 5

s o ilt IL l611
TFIAS INSTIIIPENTS lIc
q"AF'lALS a cOmmots
14 VORFST 50fSET iLDC IQ
ATtLPUOOO "A 4219O-2461

3-5042 1111119% 1ritelt

S a I I

SAt fftPL

kIltqFa
Cu S o3 6it" S

WIENT If ICAT ION

COLLECT low-Date
$I& START STOP
NUM OATf IIPE DATE TIPE WUCLIDI

AC 12 Il
IPCItcP call

NiuCL-tI -It
UIR @

N lb-CeW Il

f IRE
DATE TIME

VOLUM& - IUlTS
ASIC-Ugw1-t * LAS.

31146 SCPP-t-? 5- G IN 01

sill5 sCep-2-3 0- 3 IN f4

11104

31104

U-3ll
TH-232
T"-279

U-23S
TH-234

AC-Zl6P11-212

IL-2O6
R-40
CS-I'?
U-234
1N-43O
U-235
U-i'S11

TN-il,

U-2351*4-233
TH-234

P98-21 4

61-214
AC-1226
P8-21 2
IL-lOS

A CS- 337
V-2 34
IN-230
U-235

2.4 •-0.2
.92 4-2.3

1.e 0-0.3

2.3
2.5
S.e

1.1
1.1
3.'
1.4%
to?
S.O3.3
2.3

1.7a.'

6.2

1.4
2.5
$.3
5.4
T.5

7.2
3.1
S.5
zoo
400
5.3
l.i

*-4.2
4*4.2
*-10•

*-l.2

* -, *4
4-0.2

4-O.5
0-c.,
4-,0.

4-0.3

'-I.e

'-1.0

f 01
f-el
F 00

f 02
1 02

1-01
1 00
1 00
E-01

f 00
f 03
( 00

0 2
E-62
f-OS
E as

f 03
E 0-
E-01

1-01
(-Of
(-01
E at
f-el
f o0

f-el
E-el

12101
12/04
I1U106

12115
13115
31315

32135
31115

12135
12115
I1109
12/04

Il/OS

32109

32115

1•1135

12115
11135

taills

11/15
12/35
31/l5
12/01

l/Ots

laf/0

12/09

S
S
S

4

4
4

4

4

4
4

4
4

4
S

4
4
4
4

)11176 SCP-3-1 3- 6 IN 09 11/Os
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REPOIT OF ANALYSIS sunil llll 101609

West ORDER MuMSER CUSTORER P.O. NupSER DATE RECEIVED DELIVERY DATE PAGE 4

"I MIKE Ett IOT
TEXAS INSvmUeflEs gIC
PAT6lTAILS 4 CONTROeLS
14 FOREST STvPffv I9 .3 1 0
ATIL EORO mA 02703-2451

3-5062 11/11193 12120O19

S O iL

TIL E0YNE
gSaRPLfpaw"Ev CuSrTOMMOS

KO1NTIF ICAION

COLLECTION-OATE
STA START STOP
NUN DATE TINE DATE TIP'E NUCLIDE

ACTV111T
fPCI/cP Otis

MUCL-UN|T-2
Ulmn

RI0-COUNT
SOINE

DATE TIME
VOLUWE - UITIS
aSN-01641-U 0

11776 SCIPF-3- 3- A IN 09

33171 SCIP-4-1 0- 3 IN 12

II/06

110I

U-234
TH-231

TH-228

U-235

PS-214
as-a 1'

AC-221
pe-212
TL-20I

C S-137
U-234
T14-230
U-235
U-238
TN-232
TH-221

2.0 0-0.2
3.5 *-I.I
S.l *-I.*

2.1
2.0
4.,
4.S
I.1
1.4
2.0
1.6
1.2

e.0
2.1
2.5

9..
4.0
4.4

0-0.2
0-0.2
4-1.2
0-1.4
0-0.3

0-0.2
*-Do$
0-10.
0-0.1
o-066
0-Ila

0-0.4
0-5.3
0-I1*7

E 01

E-01

E 02
E 02
E-01

E 00

E-01

E 00F 03

E-01
f 02
E 0a

E-01

sa/Il
1211S
|Ills
1211S
12115

121151

1 7/07
12/06
12/01

12/07

12/06.

APPROVE& ST J. CUEN1WER 32/110/,

1&101
12106
12/06

41
4
4
4
4

4i

4
4

4

LAST PAGF OF REPOAT

SE"tO I COPt* TO 11940S MA Kit ELLIO11

7 - GaS taS. 3 - RADIO CN[NISTAT &AS. 4 - GFILIV GAMMA SPIC tAS. - - TRIIIUM GASIL.S. LAB. 6 - ALPhA SPEC LAS.
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TMOEV0NE ISOTOPES

REPOET OF ANALYSIS a~m D&TI 1&116193

V.K o5lv NUMBRSER CUSTONER P.e. NUMER 04rE RECEIVE0 DELIVERY GATE pool a

PINE et IOTV
AS INSTIBWmENTS l~m

MAIALS & CONTROLS
FSSEST STrECT SLOG 10
1F&OR0O NA 02703-2481

3-SO42 13111113 1210193

SOIL

.NP3 F CUST03Eft* S
PWUER IDENT IFI CAT ION

,G1 SCICI-t-: 0- 3 Ill 01

,7&4 scab---3 6-12 IN 03

7615 SCUP-?-2 3- 6 IN 05

COLLECTION-OATf
SIA START STOP
NUNl DAVE TYPE DATE TIPE NUCLID3

ACTIVITY
IPCI/GN Dair

MUCL-UNIeT-1
UIM 0

A to-COUNT
TIMEDATE TIMI VOLUIM! - WlluS

ASH-016HI-2 0 LAs,

11/10

11106

U-235
TH-214

11-214
AC-*2S
PO-21 t

TL-201
K-*O

CS-137

W-235
TH-234

61-214
AC-224
PB-21?
7L-ZOO
9-40
CS-131

U-235

TN-234
Pe-214
I1-2I4
AC-22S
pe-212

TL-ZO0
K-40
CS-137

2.0
2.1
S.0
4.2
0.2

6*6
1.4

1.4

5.6
609

4.2
4.?
6.7
5.4
I.,

2.6

3.2
9.9
3.4
300
6.0
9.6
2-6
2.5
4.7

0-001

0-0.2

0-0.5

4-2.2

*-1.4
0-1.0

0-0.0

6-0.00-0. 7
0-I.*I
0-1.0
0-2.2
0-0.6
0-OS

*-O.4

0-3.$
0-2.O
0-5.4
0-w.I

0-0.2

.- I .0

F 02
1 02
E-01

C-03
E-0f
E-03

f @I
6£ @1

E-03
6-01
E-01
E-01E-41
E 01
1-0I

E-01c--O!

C-01

E-01
E-01

6-01
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Attachment 3

Emergency Response and

Instructions to Drivers



Texas Instruments Incorporated
Emergency Response Procedures for Radioactive Material LSA

Scope:
This procedure is established to provide guidance in regards to emergency procedures in
the transport radioactive material LSA.

Description:
This emergency response is appropriate for the following types of material:
RADIOACTIVE MATERIAL, LSA, N.O.S., UN 2912. DOT Response Guide 62.

Physical Nature of Material:
Soils and Debris

Emergency Phone Numbers:
Provided on Radioactive Shipment Record

Health Hazard:
The quantity of Radioactive Material present in this conveyance presents no significant
hazard.

Fire or Explosion:
This material is not flammable or explosive

Immediate Actions:
Call the emergency response numbers.
Accident (No Fire)

If no spill or leak has occurred and packaging is intact, treat injured person(s)
according to the injury. Take actions to prevent further accidents and secure the
vehicle. Keep all unnecessary people at least 150 feet away.

Accident (Fire)
If fire is not associated with the load, extinguish as rapidly as possible.
If Fire is affecting the load, keep unnecessary people at least 150 ft upwind.
Greater distances may be necessary for people upwind. Detain uninjured persons
and equipment until arrival of qualified radiation authorities.

Spill or Leak
Isolate area and keep unnecessary people 150 feet upwind.

First Aid
Call emergency care. Advise medical personnel if persons were in contact with un-
packaged material.



Texas Instruments Incorporated
Emergency Procedures for Limited Empty Packaging

Scope:
This procedure is established to provide guidance in regards to emergency procedures in
the transport of Excepted Quantities of Radioactive Mat: -ial as Empty Packaging.

Description:
This emergency response is appropriate for the following types of material:
RADIOACTIVE MATERIAL, Empty Packaging, N.O.S., UN 2910. DOT Response
Guide 61.

Physical Nature of Material:
Empty Packages.

Emergency Phone Numbers:
Attached

Health Hazard:
Minimal radiation hazard.

Fire or Explosion:
This material is not flammable or explosive

Immediate Actions:
Call the emergency response numbers.
Accident (No Fire)

If no spill or leak has occurred and packaging is intact, treat injured person(s)
according to the injury. Take actions to prevent further accidents and secure the
vchicle. Keep all unnecessary people at least 150 feet away and deny entry.

Accident k-tire)
If fire is not associated with the load, extinguish as rapidly as possible.
If Fire is affecting the load, keep unnecessary people at least 150 ft upwind.
Detain uninjured persons and equipment until arrival of qualified radiation
authorities.

Spill or Leak
Isolate area and keep unnecessary people 150 feet upw-id.

First Aid
Call emergency care. Advise medical personnel if persons were in contact with un-
packaged material.



Texas Instruments Incorporated
Emergency Response Information

Scope:
This procedure is established to provide guidance in regards to emergency procedures in
the transport of LSA quantities of Radioactive Material.

Description:
This emergency response information is appropriate for the following types of material:

RADIOACTIVE MATERIAL, LOW SPECIFIC ACTIVITY, n.o.s., UN 2912
Physical Nature of Material:

The material is principaly contaminated soil with a debris c* ,.tent of approximately 1%.
The contaminate is Uranium oxide and metals.

Emergency Phone Numbers:
a. PRINTED ON RADIOACTIVE SHIPMENT RECORD
b. Additional response assistance and guidance is available from CHEMTREC

Health Hazards:
a. No external Radiation Hazard.
b. If package is intact, no significant internal radiation hazards.
c. If package is broken, leaking or otherwise questionable; assume the package and

immediate areas are contaminated and a potential exists for internal contamination.
Fire or Explosion Potential:

The material is not flammable or explosive
Immediate Actions:

Call the emergency response numbers.
Accident (No Fire)

If no spill or leak has occurred, the risk of contamination is remote, treat injured
person(s) according to the injury immediately. If packaging is intact and braced
take actions to prevent further accidents and secure the vehicle.

Accident (Fire)
If fire is not located in cargo area, extinguish as rapidly as possible.
If fire is located in cargo area or threatens cargo area, keep unnecessary personnel
150 feet upwind. Isolate area and deny entry. If in doubt, Level B or A
protective clothing will provide adequate protection. Use dry chemical, C0 2,
water spray or Foam. Detain uninjured persons and equipment which may be
potentially contaminated until arrival of qualified radiation authorities.

Spill or Leak:
Do not touch or move damaged packages or spilled material. Isolate the area and keep
unnecessary people 150 feet upwind.

First Aid:
Call emergency care. Persons in contact with unpackaged material or in contact with
smoke may be contaminated. If so, advise medical personnel that the injured person(s)
may be contaminated with radioactive material.



Example Shipping Certification

Shipment Identification Number: TI- 1100

Shipper

Texas Instruments Incorporated
34 Forest Street
North Attleboro, Massachusetts 02703

Contact Person:
Telephone (Normal Hours):
Emergency Telephone (24 hours):

Mike Elliott
(508) 699-1809
(508) 699-3800

Consignee

Envirocare of Utah, Inc.
Clive Disposal Site
Interstate 80, Exit 49
West of Salt Lake City, Utah

Telephone: (831l)532-1330

Description

I. Number of Packages: 4 Weight: 38,850 pounds
Radioactive Material, Low Specific Activity LSA, n.o.s. UN2912

- DOT Emergency Guide # 62
- Quantiies: Uranium = 4.93 mCi
- Class 7
- Form: Solid; Chemical form: UO, and U metals

Label: Radioactive LSA
- Exclusive Use Shipment.

- Number of Packages: 3 Weight: 1980 pounds
- Radioactive Material, Excepted Package - Empty Packaging n.o.s, UN2910; No

Label Required
- DOT Emergency Guide # 61
- Class 7
- Description: Empty Packages

2.



Carrler:

Kindrick Trucking
Rte 8, Box 342
Harriman, Tennesee 37748

Telephone: (615) 882-0457

Celrtifications:

a. This is to certify that the above named material are properly classified, described,
packaged, marked and labeled, and labeled and are in proper condition for
transportation according to applicable regulations of the Department of
Transportation.

b. Received the property as described above in apparent good order, except as noted,
marked, consigned and destined as indicated above with said carrier (the word
carrier being understood throughout this contract as meaning any person or
corporation in possession of the property under the contract) agrees to carry to its
place of delivery at said locafioa.

Shipper: Date:

Carrier: Date:

Date:



Instructions Regarding Controls for Shipments Consigned
as Exclusive Use.

Definition of Exclusive Use

49 CFR 173.403(i)

"Exclusive Use" (as referred to in other regulations as "sole use" or "full load") means
the sole use of a conveyance by a single consignor and for which all initial, intermediate,
and final loading and unloading is carried out in accordance with the direction of the
consignor or consignee. Any loading or unloading must be performed by personnel
having radiological training and resources appropriate for safe handling of the
consignmcnt. Specific instructions for maintenance of exclusive use shipment controls
must be issued in writing and included with the shipping paper information provided to
the carrier by the consignor.

Responsibility

These written instructions are provided to the carrier named on the shipping papers for
the referenced shipment and are to be maintained with said shipping papers. It is the
carriers responsibility to that these instructions are conveyed to the driver(s) and
administrative personnel, as appropriate, for the duration of the movement to the final
destination.

Instructions/Requirements

I. Maintain exclusive use of this vehicle for the duration of the movement. No other freight
is to be loaded with this shipment except as directed by the consignor.

2. All loading or unloading of freight in this shipment shall be done, or as directed by the
consignor or consignee.

3. The shipper is to move this shipment without delay, but in accordance with the legal
statues of jurisdiction.

4. The shipper is to take positive steps en-route and during necessary stops to segregate this
shipment from other freight, buildings, and personnel.

5. The shipping documents contain information prescribed by DOT regulations for a
shipment of radioactive material. These documents must accompany all carriers of this
shipment.

6. Drivers shIl inspect the loaded transport vehicle pursuant to:
a. 49 CFR 392.7 Driver's Equipment Inspection,
b. 49 CFR 392.8 Driver's Emergency Equipment Inspection,



c. 49 CFR 392.9 Driver's Inspection Load,
and verified compliance.

7. Proper, packaging,, marking, labeling, and shippers certification indicated on the shipping
papers.

8. Vehicle is placarding is provided and affixed by the shipper. The carrier is responsible
for replacing any placards that are lost or damaged.

9. Driver qualifications are to include hazardous material endorsement of the Commercial
Drivers License (CDL) as required under Federal Motor Carrier Regulations (DOT).

10. Notification of delays.

When it is apparent that delays for any reason will delay delivery time significantly,
advise Texas Instrument Incorporated of the new estimated time of arrival and the causes
for the delay.

II. Inspection by Authorized Officials en Route.

This shipment is proceeding under the full compliance of all known regulations. If an
inspection by authorized officials occurs, then this document and bill of lading should be
presented for their inspection purposes and they are permitted access to the truck and its
load for their inspection purposes. Unider no conditions should anyone except the
consignee be permitted to release any blocking or bracing, or open any container without
written authorization from Texas Instruments Incorporated.

12. Emergencies

In the event of an emergency follow the emergency instructions provided.



October 12, 1992

Contingency Plan

Rail Transportation of Contaminated Soils with Debris

The following is a contingency plan for the rail transport of contaminated soils with debris
from Texas Instruments Incorporated, Attleboro Massachusetts to EnviroCare of Utah, Clive,
Utah.

i. Basic description and technical of hazardous materials involved in shipment:

The shipment includes soils and debris contaminated with radioactive material. The
radioactive material involved is Uranium. Uranium, principally an alpha emitter,
could pose a risk if inhaled. Uranium poses minimum risk from an external exposure
standpoint.

Proper Shipping Name: Radioactive Material, Low Specific Activity, UN2912

It. Immediate Hazard to Health:

There is no immediate hazard to health.

Ill. Risk of Fire or Explosion:

None

IV. Immediate Precautions to be taken in the event of an accident or Incident:

Control access to immediate area.

Avoid direct contact with material.

V. Immediate methods for handling fires:

Material is non-flammable. If involved in a fire, avoid direct contact with material or
residue.

VI. Initial methods for handling spills or leaks in the absence of fire:

Control access to immediate area.

Avoid direct contact with material.



VII. Preliminary first aid measures:

Standard first aid practices should be employed. If there is direct contact with
material, mild soap and water should be used to decontaminating (washing) the victim.

In the event of a life threatening situation, first aid takes precedence over
decontamination of the victim.

In the event of transport of a victim to a hospital, the hospital should be notified that

radioactive materials may be involved.

VII. Emergency contacts:

Texas Instruments

Texas Instruments
Emergency Phone

Mike Elliott (508) 699-1S09
Frank Veale (508) 699-3800

National Response Center

(508) 699-1843

(800) 424-8802

(800) 424-9300Chem-Trec



Appendix C

Soil Sample Radiological Anlaysis



Appendix C: Soil Sampling Results

Scope

This appendix presents soil sampling methodologies and results for the Metals
Recovery Area remediation project.

Methods

Sample Collection

The types of soil samples collected consisted of subsurface soil samples and excavation
floor soil samples. Subsurface soil samples were obtained using split spoon sampling
methods. Sampling depths ranged from near surface to depths of fifteen feet with
nominal one foot intervals. These subsurface samples were used for initial scoping and
characterization data (see Drawing CPS-TI-0105C). The depth and extent of these
sa .0ies was based in part on historical information obtained by Texas Instruments
project management.

Final Survey Excavation floor soil samples were collected in a manner consistent with
surface soil sampling as described within NUREG-CR5849. The locations for all
confirmatory excavation floor soil samples are shown in Drawing CPS-TI-0105B.

Sample Preparation

All samples (split spoon samples and excavation floor samples) collected were
nominally enough to fill a one liter container. The container was marked with respect
to location, date and type of sample collected. These samples were than homogenized
and an aliquot was taken for on-site analysis. The sample was then entered into the
sampling log and assigned a unique archival number prior to being placed in on-site
storage.

Sample Analysis

On-site analysis of soil samples was performed using the gross alpha counting
technique. This methodology is described extensively within the following reports
related to the Texas Instruments Incorporated Decommissioning Project: (1)
Remediation of the Former Radioactive Waste Burial Site, Final Report, September
1993; (2) Supplement to the 1992 Remediation Plan. December 1994. and (3)
Radiological Surveys of Open Land Areas, January 1995. The direct alpha counting
results for the Systematic Sub-Surface Sampling Survey and the Final Survey are
included within Attachment 1 and Attachment 2 of this appendix respectively.



In addition to the on-site analysis, I% and 5% of archived confirmatory samples were
analyzed by an independent laboratory using alpha spectroscopy and gamma
spectroscopy respectively. These analyses were used in pan for the overall quality
assurance program. These results are presented within Attachment 3 and Attachment 4
of this appendix.

Results

The results presented in this appendix include all subsurface soil sampling results and
linal survey excavation floor soil samples. This data is presented in the following
attachments: Attachment 1: Systematic Subsurface Soil Samples Direct Alpha
Counting Results; Attachment 2: Final Survey Excavation Floor Soil Samples Direct
Alpha Counting Results; Attachment 3: Alpha Spectroscopy Results; and Attachment
4: Gamma Spectroscopy Results.

It should he noted that the results presented within this appendix are individual soil
sample results. The Grid Cell Averages, by which final radiological status is
determined, are presented within Appendix D.



Attachment 1

Sub-Surface Soil Sample

Direct Alpha Counting Results
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Sub-Surface Soil Sample Results
Metals Recovery Area Excavation

Spoon ID# Date . Sp.lt Spoon Location I Depth !p.. IScreenn
_ _ _ _ __ ' (feet) Counts/lO minutes

SCRP-1

SCRP 2

SCRP-3

11/6/93

11/6/93

i1/16/93 °

38NX285W

41NX288W

31NX290W

0-3"
3-6"
6-9"

9-12"

0-3"
3-6"
6-9"

9-12"

0- .3"
3- .6"
6-9"

9-12"

4.

..t.

Not Analyzed
17388

Not Analyzed
Not Analyzed

7990
3342

Not Analyzed
Not Analyzed

Not Analyzed
400

Not Analyzed
214

SCRP-4

SCRP-b

SCRP-6

SCRP-7A

SCRP-8

SCRP 9

SCRP. 10

SCRP- I I

11/6/93

26-Mar

26-Mar

26-Mar

26-Mar

26-Mar

26-Mar

26-Mar

35NX286W

32NX285W

38NX287W

40NX292W

28NX290W

38NX282W

45NX295W

18NX272W

0-3"
3-6"
6-9"

9-12"

0-2'
23'

0-2'
2-3'
3-4'
4-5'
5-6'

0-2'
2-3'

0-2'
2-3'
3-4'

0-2'
2-3'

0-2'1-2'

2-3'
3-4'

0-2
2-3'

8210
2740

Not Analyzed
241

421
81

291
284
450
120
19

94
31

45
145
92

225
195

57

39
31

207
30

Page 1



Sub-Surface Soil Sample Results
Metals Recovery Area Excavation

. Dae Sp&i Depth Alpha Screening
Spoon 1M Date T Spoo Location- -- outs

___ ___ _.....___ _-___ _t-___......___ (feet) .. Count-/10 minutesh I

SCRP-12

SCRP-13

SCRP- 14

SCRP-15

26-Mar 20NX269W 0-2' 225

i ! 1-2'.. .. . . . .: .. . . -.-... .. .. . . .. . . . .. . . ......-.- - . . 2 ,. . . .. . . .. . . .. -.. -..... ... . . . .. . .
. . . .. . . . . . . ........... . .... ....... . ........... .. 1 2 .... ....

I - -23-4
26-Mar I 18NX295W 0-2' 211-2'

... .. . . i " . . . .. "............. ... 4...... . . . . .. ...- 12 '3 ........ ......... . .. .. ..1

1 2-3' 19
3-4' I

26-Mar 10NX262W 0-2' 27

1-2'
2-3' 36S3-4'

26-Mar 15NX260W 0-2' 105
1-2'
2-3'
3-4'

26-Mar 12NX255W 0-1'
1-2'
2-3' 32
3-4' 17

26-Mar 27NX295W 0-1' 10
1-2' 21
2-3'
3-4'

SCRP-1I5A

SCRP- 16A

SCRP- 16

SCRP- 17

SCRP-18

26-Mar

26-Mar

26-Mar

25NX290W

17NX287W

15NX275W

0-1'

1-2'
2-3'
3-4'

0-1'

2-3'
3-4'

0-1'
1-2'
2-3'
3-4'

R
R
R
R

12
22
29

68
62
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Sub-Surface Soil Sample Results
Metals Recovery Area Excavation

Spoon PD# Date Split Spoon Location Depth. Alpha Screening_.
_ _ _ __ I (feet) Counts/lO minutes

SCRP-20

SCRP-21

SCRP-22

SCRP-23

SCRP.24

SCRP-25

SCRP-26

SCRP-26A

26-Mar

26-Mar

26-Mar

26-Mar

26-Mar

26.Mar

26-Mar

26-Mar

26-Mar

4.

4-

5NX242W . ............
.--- 1-- 2;1

S... ....

3-4'........................................................ I".....

3SX250W . 0-1'

1.2'

2-3T

15SX251W .0-1'

40NX286W 1

2-3'
3-4'
4-5,
5-6'

.. ... . .. 3 6 9 .. .. . ....

1080

405
44

28
32

31
216
352

16

312

35NX282W

20SX241W

16SX243W

0-1'
1-2'
2-3'
3-4'

4-5'

011

1-2'2-3'

3-4'
4-5'

1680
500

482
1540
228
266

581
96
58

341
254

386

660
500
116
84
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Sub-Surface Soil Sample Results
Metals Recovery Area Excavation

Spoon IDD Date Split Spoon Location Depth Alpha Screening
.0(feet) Counts/lO minutes

SS-1

SS-2

SS-3

SS.4

SS-5

SS.6

16-May

16
tt

16-May

* $

16-May

16-May

16 May

60 N X 90 W

35 N X 105 W

15NX 117W

4.

I...

0-1'

"-2'
.2'-3'

O-1'

1'-2'

0-11
1'-2'
2'. 3'

0-11
1'-2'
2'- 3'

5SX 115W

30SX 110W

55S X 95 W

0-11
V 1-2'

2'- 3'

0-11
1.2'
2-3'

52
24
6

58
18

10
14

80
20
22

274
8
6

22
10

34
20
20

140
NR
26

20
18
8

SS 7

SS 8

SS9

SS 10

SS 11

16-May

16 May

16 May

16-May

16 May

5N X lOW

30S X 30W

50 S X 35 W

75 S X 50 W

20 S X 125 W

0-1'
1-2'
2-3'

01,
1-2'
23'

0-1'
1 -2'
2-3'

0-1'
1 2'
2-3'

0-11

1-2'
2-3'

8
8
4

26
8

12
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Sub-Surface Soil Sample Results
Metals Recovery Area Ex,:avation

Spoon ID# Date Split Spoon Location Depth Alpha Screening
(f eet) Counts/lO minutes

SS-12 13-May 45 sX125 W 0-1' 60
1-2' 2
2-3' 6

SS-13 17-May 80Nx 11OW 0-1' 36
: .1-2' 20

2-3' 10

SS-14 17May 60NX 11OW 0-1' 42
1-2' 10
2-3'

SS-15 17-May 22NX 115W 0-1'
1-2' 72

2-3'

SS-16 17-May 80 N X 122 W 0-1' 44
1-2' 28
2-3'

SS 17 17-May 70NX 120W 0-1' 172
1-2' 270
2-3'

SS-18 17-May 70 N X 132 W 0-1' 384
1-2' 546
2-3'

SS 19 17.May 50NX 117W 0-1' 250
1-2' 202
2-3'

SS20 17-May 60NX 132W 0.1' 236
1-2' 130
2-3'

SS-21 17-May 55 N X 140W 0-1' 700
1-2' 400
2.3'

SS-22 17.May 50N X 145 W 0-1' 36
1-2'
2-3'

10



Sub-Surface Soil Sample Results
Metals Recovery Areo Excavation

SpoonI..D.. ..... ''. Date. .. SplitS.poon Location Depth AlphaScreening ..

,_ _ _ __ (feet) CountsllO minutes

SS-23 17-May

SS-24 17-May

SS-25 17-May

35 N X 135 W 0-1' 24
. ,1-23' 10

2-3'

2.... .......... .. . .
........ ... .. .. .. ..... ... .... • - --i - ; ... . .i .... ... .... ..... .. .... .. ..... .

20 S X

SS-26

SS-27

SS-28

SS-29

SS30

SS-31

SS-32

SS 33

17-May

l7.May

18-May

18-May

1 8-May

18-May

18-May

18-May '

35 S X

55. S -X

55 S X

.6-0. S-X.

70 S X

142 W 0-0.5'
0.5.1'

- I - 1-2'

152 W 0-i'
-1-2'
2-3'

151 W . 01

* 1-2'
2-3T

110W , 0- 1.
1-2'

* 2-3'

118 W 0

1-2'
I 2-3'

128 W 0-1'
1-2'
2-3'

162 W 0-1'
V 1-2'

2-3'

150W 0-1
1-2'

145 W 0-1'

1-2'
2-3'

4... .,

... 4 . .

. A22

NR

40

70

10

12
NR

86

12

10

16
2

6
10

12
14

40 S X

59 S X

75 N X
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Sub-Surface Soil Sample Results
Metals Recovery Area Excavation

Spoon ID# Date Split Spoon Location I Depth Aphah Scroening
...... ..... ... ... _ _ ..... .. .._ _ ............... ...... .... I... .(feeti C ounts/lO m inutes

SS-34

SS-35

SS-3.6

18-May

18-May

18-May

18 May

18 May

18 May

185 N X 135 W

68 N X 152 W

63 N X 158 W

95 N X 143 W

85 N X 152 W

0.11
1-2'
2 -3

O"1'

2-3'

0.1'
1-2'
2.3-

0-1'
1-2'
23'

0.11
1-2'
2.3'

0-1'
1-2'
2-3'

SS 37

SS 38

SS 39 77 N X 158W

20
10

14
10

8
16

32
20

24
18

74
16

18
16

10
8
12

8
8
8

8

12
10

26
24
12

SS.40

SS.41

SS.42

SS.43

SS-44

18 May

19 May

19-May

19 May

70 N X 165 W

72 N X 158 W

80NX 152W

87 N X 145 W

98 N X 135 W

01,
17-2
2.3'

0.1'
1 3'

3-4.5'

0.2'
2 4'
4 6'

0-2'
2-4'
4.6'

0.2'
2-4'
4 5'

19-May

J

Paon 7



Sub-Surface Soil Sample Results
Metals Recovery Area Excavation

Spoon ID# Date Split Spoon Locaton . . Depth I Alpha Screening
f(feet) i CountsilO minutes

SS.45

SS-45A

SS-46

SS.47

SS-48

SS-49

SS-50

SS-5OA

SS-51

SS.52

SS.53

SS

- 19-May 77 N X 30 E

i

1 9-May

19.May

19-May

19 May

* •

19-M. ay

19-May

19-M

19-May

75 NX 40E

50SX 32 E

19 5N X3 0W

0-1O - 12
1-2' 16

0-1 ............20
1-2' 12

0-1' 20
1-2' . . 12

2.o)' 18

0-1, 84
1-2' 18
2-3' 24

180 N X0

155 N X 35 E

155 N X 35 E

0-1'
1-2'

2-3'

0-1'
1-2'
2-3'

0.1'
1-2'
2-3'

0-11
1-2'
2-3'

0-1'
1-2'

2-3'

0-1'
1-2'
2-3'

0-1'

1-2'

2-3'

0-1'
1-2'

.9.

9.

.4

.4

10
8

14
12

10

61
R
R

135 N X 20 E

.4

19-May

19-May .

19-May
4.

140 N X 0

120 N X 60 E

124 N X 55 E

38
234
164

314
102

1020

94

115110
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Sub-Surface Soil Sample Results
Metals Recovery Area Excavation

Spoon IP# "I Date - - Split Spoon Location Depth I Alpha Screeni_ __

(feet) I Counts/i 0 minutes
I p S I

SS-55 19-May 120 N X 30 E 0-6 ......

S5-56

SS-57

$5-58

ss.5oSS-59

55.-60

ss-61

SS-62

SS-63

SS-64

SS-65

SS-66

SS-67

SS-68

SS-69

SS-70

19-May

I 19-May

19-May

* 19-May

19-May

19-May

20 May

20-May

20-May

23-May

23-May

23-may.

23-May

23-May

23-May

1-00N-X.60 E..-.-

122_N X 92 E

...... .52 X E

179 N X 35 E

35 S X 25 E

5(6 S X 25 E

58 S X 30 E

45 S X 30 E

52 S X 35 E

40 S X 45 E

55 S X 45 E

69 S X 42 E

85 S X 35 E

50 S X 20 W

165 NX 120 W

4

-1

0-11 .. ... 0 - -:......

....- :i . ....- .-

.12'.
.......( i-.... .. .4

0-1'
- 1-2'

20

234

25

34
i. .......

1-2

0-11 I
* 1-2'

0-1'1-2'

0-1I

1-2*

0-1'
1-2'1-2'

0-1'
1-2'

1.2'

0-1'

1-2'

, - ,

0-1'
1-2'

0 -1'

1-2'

18
32

48
18

6O
84

26

44
76

80
30

50
26

50

48

18

16

-18

42
18

24
14

Page 9



Sub-Surface Soil Sample Results
Metals Recovery Area Excavation

Spoon 1D# Date Split Spoon Location Depth
(feet)

Alpha Screening
Counts/lO minutes

SS-71

SS-72

SS-73

SS.74

SS 75

SS 76

SS 77

SS.78

SS 79

SS 80

SS 81

SS R2

SS.83

SS,84

SS8b

23-May

23-May

23-May

24 May

152 N X

145 N X

135 N X

150 N X

100 w

80 W

55w

140 W

24-May

24-May

24 May

24-May

24 May

24-May

24 May

24 May

24-May

24-May

24-May

150 N X 150 W

32 S X 58 E

45 S X 55 E

62 S X 50 E

80 N X 70 E

88 N X 75 E

155 N X 22 W

175NX lOW

78 N X 82 E

85 N X 85 E

90 S X 75 W

0 1'
1-2'

0"1'
1-2'

0.1'
1.2'

0-1'
1.2'
2-3'

0-1'
1-2'
2.3'

01'
1-2'

0.1'
1 2'

0.1'
2'

0.1'
1 .2'

0-1'
1-2'

01'
12'

0-1'
1-2'

0-1'
1-2'

0-1'
1-2'

01'
1-2'

6
10

92
174

34
34

74
53
26

10
20
12

38
12

24
14

16
24

24
8

72
40

60
12

22
28

10
10

20
16

16
22
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Sub-Surface Soil Sample Results
Metals Recovery Area Excavation

Spoon ID# Date Split Spoon Location Depth Alpha Screening
..................... ....... ..... . (feet) . Counts/i -0 m inutesfI _I

SS-88

SS-89

SS-90

SS-89

SS-92

SS-93

. .a. ....

*~ . ....

.4...

4 •.

25-May
... ...... .... ... . . . . . . .. . .

25-May

25-May

25-May

........ ... .......

25-May

25-May25-May i

2-Jun

2-Jun

2- Jun

2-Jun

2-Jun

2-Jun

2-Jun
2

2-Jun '

95SX 75 W

152 N X 38 W

168 N X 30 W
o

110SX 75W

1!

SS-94

SS-95

SS-96

SS-97

SS.98

SS-99

SSI.100

15

1 5

15

15

16

14

15

16

65 N X 45W

iON X 140W

iON X150W

~6N X 135W

50 N X 140 W

4 N X 170 W

5 NX 16OW

0 N X 50W

50N X 30 E

5 N X 30 E

0-1, 56 - - -

S. ......-.i - .... ..!. .. .... . ... . . .......... ..

1-2' 16

0-i .1- 9 .8
1 -2' 20 _

1.2' - 49 _

i .. .. ...i - •.. .. . .. I ... . .. . . . - -. ...-.... . . . ..

0-1' I 13
1-2'7

0-1' 140
1-.2' 12

0-1' 6
1-2- 18

0-1' 18
1-2' 16

0-11 15
1-2' 18

0-1' 8
1-2' 9

0-11 13
1-2' 7

0-1' 72
1-2' 17

0-1' 19
1-2' 19

011 13
1-2' 3

0-1' 9
1-2' 13

0-1' 18
1-2' 16

f

t .. t .
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Sub-Surface Soil Sample Results
Metals Recovery Area Excavation

Spoon !D# Date . i Split Spoon Location . Depth . Alpha Screenn.
_ _ _ _ __ (feet) Counts/lO minutes

sS-101

SS-102

SS- 103

SS-104

SS-105

SS-106

SS-107

SS-108

SS- 109

5S-1 10

ss-111

SS-112

SS-113

2-Jun

2-Jun

4-Jun

4-Jun

4-Jun

4-Jun

4-Jun

4 Jun

4-Jun

4-Jun

* 4-Jun

4-Jun

8-Jul

8-Jul

4-Nx-30E ........... ..

35 N X 30E E .

.3 5 .. X.....3 ..E .. . . . . ..

0-1,
1-2'

0-1'

....... .2 ,
I .....140 N X 175 W

145 N X 170W

155 N X 168 W

155 N X 175 W

164 N X 160 W

142 N X 162 W

145 N X152 W

133 N X 152 W

130 N X 161 W

120 N X 150W

30 S X 150 W

30 S X 180 W

1. 2'
•t .... .o-

-0-11
1-2'

0-1'
1-2'

0-1'
* 1-2'

0-1'
1-2'

0-1'
1-2'

0-1'
1-2'

0-1'
1-2'

0-1'
1-2'

T "0 -1 '

1-2'
, 0.1

1-2'
2-3'
3-4'

0-1a
1-2'
2-3'
3-4,

...

13

7

12

10

10

6
20

12
20

18
10

14
20

116
18

67
12

10
10

26
12

22
16
6

SS-114 460
10
22
12

Page 12



Sub-Surface Soil Sample Results
Metals Recovery Area Excavation

Spoon lD# Date Split Spoon Location DiDepth . Alpha Screening
__, _ (feet) I Counts/10 minutes

SE 115

SS- 116

SS-117

8-Jul

..... . .. ... . . . .. . i. .

8-Jul
.. ... . .. . .. ... . .. . ... .. ...

8-Jul

8-Jul

8-Jul

SS-118

SS-119

15SX165W 0-1'
. ......... i 2 .

.2-3'

3.4'

SNX 1---0 W 0-1-
1-2'
2-3'. . . . . . .. .. . .

3-4'

15 NX165 W 0-1i
1-2'
2-3'
3.4'

30Nx 15oW 0-11'
1-2'
2-3'
3-4'

30 N X180 W 0-1'
1-2'
2-3'
3-4'

15 N X 195 W 0-.1

1-2'
2-3'
3-4'

30 N X 210 W 0-1'
1,2'
2-3'
3-4'

45 N X 165 W 0- 1
1-2'
2-3'
3-4'

126:126-

66
10
14
6

79
96

15

.. . ...........

42
18

70

6

208
74
56

220
112

SS-120

SS.121

SS-122

SS-123

9-Jul

9-JulI

9-Jul

9-Jul

158

82
17

307
149
18

82

11
11
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Sub-Surface Soil Sample Results
Metals Recovery Area Excavation

S.90oon ID# - Date j Split Spoon Location Depth . Alpha Screening__ .
__________________~~~~~ _________ _____________ feet I Countall 0 minInute's-

.........................
SS-124 9-Jul 60 N X 180 W 0-1' 30

...... . . . . .... 2

2 7

.... . .............. ..... ...... .... .-41...... 17
SS-125 9-Jul 45-N X 195WV W 0-1' -..- 163

I...........t -...--- K 1-2' 33 ....
. ........ t .............................. ..... - '

I3-4' 63
SS-126 i 9-... .... ... ...... !.......... -() -. ..... T.... -1 '.. 25

SS-126 9-Jul 6. X21W..... 1 ...... 258
• ;~ ~ ........ . . ... .. ... . . .. . .......... !.............. 13.. 4 .. .. ...

3-4'

SS-127 9-'-J ul 75 N X 9 -1844

2-3' R
' i t 3-4' rR

SS-128 9-Jul 90 N X 210 W . 0-1. 3.4-
1-2' 16
2-3' 12

S...I ;.. . .16

SS-129 10-Jul 75 N X 225 W 01' 40

1-2' 10
• 2-3' 12

* 3-4' 10
* 9 . . . . . .. . • .. 1. . . . .

SS-130 1O-Jul 60 N X 240 W 0.1' 13

1-2' 10
2-3 14
3-4' 13

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

SS-131 1 O-Jul 90 N X 240 W 0.. .. 9 .............. .

- o12 -.... ...... 8
S-2-3

t 3.4'_ I 17... .. . ....... .......... .......4 -4,. .. .. I...... .. . ... . ...

SS-132 1.0-Jul 45 S X 165W 0-1'. .......... 25
1-2' 8

- • 2-3'
3-4' 9

. ... ..1
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Sub-Surrace Soil Sample Results
Metals Recovery Area Excavation

SIoon lD#P , Date Split Spoon Location Depth Alpha Screening
(feet) I Counts/l0 minutes

SS-133

SS-134

SS-136

10-Jul

SS-137

SS-138

SS-139

SS-140

SS-141

SS- 142

SS-143

1 O-Jul

10O-Jul

1 o-Jul

1 1-Jul

11-Jul

11-Jul

11-Jul

11 -Jul

1 -Jul

11-Jul

1 i-Jul

11-Jul

11 -Jul

105 S X 165 W

,:i.....:"90 S X 60v W ..

105 S X 75 W

120 S X 60 W

115S X 90 W

115SX 120W

90 S X 120 W

75 S X 135 W

90 S X 150 W

60 S X 15 OW

60 S X 180 W

90S180W •

S 0-1' 19.............. . . ....... ... l.. . . -...... ..... .. .. .. ......

0.1-1 19

1-2' 1

- 1.2' - 15

I20
i 1-2' - 10

2-3' . . 10
3-4' R

.. ...; . .. ...... 9 . .. . . .. . . . .

' 0- 10
.. '. + . ...1-2. . .......... .......41-2' : 4

0-1 " .32
1-2' 16

0-1' 38
1-2' 8

0-1' 20
1-2' ' 18

0 1' :....... .. !
9-1' 10
1-2' i 6

0 -1' ... 2 2 ..... .

"1-2' 12

S0-1' 10
1-•2' 8

0-i' 1148
1-2'

0-1' 118
1-2'

....- 1• . ' .. . .. . .... 06. . . .
11 -

0-1' 30
1-2' 18

SS-144

SS-145i

5S5-1467

';S- 147

60 S X 120 W

75 S X 105W

105 S X 105 W

Page 15



Sub-Surface Soil Sample Results
Metals Recovery Area Excavation

Spoon IDN Date Split Spoon Location Depth - Alpha Screening~
II i_ I(feet) Counts/10 minutes

SS-148 11-Jul 75 S X 90 W 0-1
* . . . . . . . .................

S...4...............--..~- ..- -........

SS-149 11-Jul 12OSX18OW 0-1. . . 22
1-2' R

*.......... ... - -------. .--.. . . -

SS-150 11-Jul 120 S X 150 W -.--. 0-132
1-2' 1 6

....................................... .

SS-151 - 11-Jul 150SX 150W 0-1 82.......................... "'........ i2
-. 1-2' 22

* . . . .- ... . . . . ...

SS-152 11-Jul 135 S X 135 W 0-1' 60
1-2' 24.. .. t ,• . -

SS-153 12-Jul 120 S X 120 W 0-1 . 20. .. . t . . . ... . . . . . . 2 2.. . . . . . . .. . . . .

. 1-2'...... .. ... .. .. - 2

SS-154 12-Jul 150 S X 120 W 0.1' 14
1-2' 16

' i . . . . . . . . . . . . . . .. . . . . . . . . . . . . .

SS-155 12-Jul 146 S X 88 W 0-1' 42
1-2' 14

SS-156 12-Jul 135 X S 105 W 0-1' 64

SS-157 12-Jul 135SX75W 0-1. 3561-2' 32

0-. 1 R . 3bO

SS 158 12-Jul 145 S X P0 W 0-1' 10
145SX30-1-2' 16

SS-159 12-Jul 1.45. S.. X. 30 W 0- 28
1-2' .. 6

SS-160 12-Jul i 75 N X 160 W 0-1' 228

1-2' 20

SS-161 12-Jul I 9NNX 150W 0-12............2
1-2' 12

SS-162 12-Jul 110NX 150W 0-1' 20
- 1-2' 20
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Sub-Surface Soil Sample Results
Metals Recovery Area Excavation

Spoon. ID# Dte Split Spoon Location Depth Alpha Screening
_ (feet) i CountsllO minutesi I I i i

SS-163

SS-164

SS-165

SS 166

SS 167

SS-168

SS-169

SS-170

SS,171

SS-172

SS-173

SS-174

SS,175

SS 176

SS-177

12-Jul

13-Jul

13-Jul

13-Jul

13-Jul

13-Jul

13-Jul

13-Jul

13-Jul

13 Jul

13-Jul

13-Jul

13-Jul

13-Jul

14-Jul

.4

4.. .

115 N X 195 W

105 N X 165 W

90NX 180W

105"N X 195W

120 N X 45W

105 S X 30 W

120 S X 15w

OX 135S

90 S X 30 W

0 X 90 S

75SX 15W

75 S X 15 E

60 S X 0

60 S X 30 W

20N X 120W

-i

* I

.4.

0-11
1-2'

0-1
1-2'

0-11
1-2'

0-11
1-2'

0-1'
1-2'

0-1'
1-2'

0-11

1-2'

0-1'
1-2'

0-1'
1-2'

0-1'
1-2'

0-1'
1-2'

0-1;
1-2'

0-1'
1-2'

0-1'
1-2'

0-1'
1-2;

.4.
16

14
-- 22

12
10

14
8

38
32

262
340

26
26

12
32

62
24

250
178

28
10

34
12

98
28

10
12

307
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Sub-Surface SoDl Sample Results
Metals Recovery Area Excavation

Spoon ID# Date Split Spoon Location Deph Alpha Screening
. .pet. C.. htu. rO minu.te: 1 f! (et) CountellO minutes

SS-178

SS-1 79
ss.180

SS-181

SS-182

SS-183

SS-184

SS-185

SS-186

SS-187

SS 188

SS 189

14-Jul

14-Jul

15-Jul

15-Jul

15-Jul

15-Jul

15-Jul

-15Jul

15-Jul

15-Jul

15 Jul

15 JUl

. 15 N X136 W

35SX 120W

S ... 60 S X.30 E

45 S X 45 E

30 S X 60 E

15 S X 63 E

ONX 90E

30 N X 120 E

40NX 130E

15NX 135E

30NX 150E

UNX 150E

.lo5S x 45 E

12o S X60E

120 S X 30 E

0-1'
1-2'

0-1'
1-2'

0-1V
12'

0-1i
1,2'

0.1'
1-2'

0-1'
1-2'

0-1'
1 -2'

0-1'
1-2'

0-1'
1-2'

01'

1-2'

1-2'

0 1'
1-2'
2-4'

01'
1-2'

0-1'
1-2'

0.1'
1-2'

* 4

* I

14

66
14

12
20

54
22

34
12

10
30

6

4

14
10

8
16

10
18

10
8

8
6
10

31
6

10
18

6
4U

SS-190

SS-191

SS 192

16-Jul

16-Jul

16-Jul

0
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Sub-Surface Soil Sample Results
Metals Recovery Area Excavation

.........SpoonD.. Date Split Spoon Location 0 Depth - Alpha Screening
I (feet) Couts/1i minuteii

93.19.

SS-194

iJ
.¢ .... ... ..-...-_

SS-195

SS-196

SS-197

SS-198

SS-199

SS-200

SS* 201

SS.202

SS-203

SS-204

SS-205

SS-206

207

16-Jul

I'D-Jul

16-Jul T

16-Jul

16-Jul

*~1

90 S.X 30

O .N .X 3 0 . .

30 N X 30

45N-X N45

30 S X 30

60 N X 60

60 S X 60

15s X45

60 S X 60

75 S X 45

........-.--.-- .4
E 1 0-1' I 30

. ..... . .... ......

E 0-1' 20

E 0-11 18......... 4 .............................................-.

1-2' I 6
E-.. . .. ! ... .o - ... . -....... .... ... .... .. ... . . . ..1
E 0.1 16 -

1-2' - 8

E 0-1' 46
S 1-2' 16

E 0-1' 10
1-2' 6

E 0-1' 32
1-2' . 16.

E 0-1' 12
1-2' 8

E 0-1' 10
1-2' 18

E 0-1' 18

16-Jul

I 6,Jul•

t
16-Jul

16-Jul

16-Jul
1-2' 2

16. Jul

16-Jul

16-Jul

60 N X 150 E

185 N X 80 E

195 N X 72 E

212 N X 58 E

95 N X 45 E

0-1'
1-2'

"01'

1-2'

0-1'
1-2'

12
10

112
88

32
122

54
154

16-Jul

1 7-Jul

€
I

°

0-11

1-2'

0-1i
1'-2'

14
30

4
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Sub-Surface Soil Sample Results
Metals Recovery Area Excavation

Spoon ID# - Date : Split Spoon Location _ Depth Alpha Screening
(feet) Counts/10 minutes

...........- 4...... ....... 4. ....... ....-

208 17-Jul 180 N X 60 E 0-11 17
................................ ........... ....................81

209 17-Jul " 210NX 30 E 0-1', 122
+ 1*-2' 146

210 .... .......................... 16
. ......................

210 17 -Jul 120 270 W 0-1, 18-
21 7Jl10 -- 6W 0 1-2 * 1..- 1- 0

1'-2' 1

211 17-Jul 180N X 140 W -~-0-11......

.... .. .. .... ............................. .i..................... +............. ....................... 8 .

212 17.-Jul 18 .N. X 0W 0 -0 1.............

V.2' 10

213 17-Jul 180NX24OW 0-. 1 10
V-2' 10

214 17-Jul 120 N X 210 W 0-11 10

V.1'-2' 14

217 17-Jul 105 N X 25W W 0-1' 10
14

219 17-Jul 135 NX 195 W 0-1' 22
V- 2' 12

220 18 Jill 165 N X165 W 0.1' 10

22

221 18-Jul 2180 N X 90 W 0-1 , 14
V.. -2 10

* . . . .. .

222 18-Jul 210 N X 60W 0-1' 38
1 -2' 24
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292 7/26. 1 .16S x,100 0o' 18 3
V..-2.16

293 27-Jul 110SX8OW 0.1' 8 84 3092 9I . .. . . 1. . . ... .. . 1'.2 ' 1 10
2 10

294 27-Jul 120Sx75 W 0.' 2
3231

295 27-Jul 110 SX 70W 0-1" 14
1811

296 27-Jul 100 S X 70 W 0-1' 16
V712

297 27-Jul 90SX 75W 0-1 12313
161V- 1-2' 16

98 27-Jul 105 S X 60 W 0.1' 184
12 W 314, , V.2 12

300 27-Jul 120 S X60 W 0-i1 60
301; • i, 1V.2' 303 5

301 27-Jul 135 S X 45 W 0-1 34 316
101' ' 1V .2 ' 10

302 28,Jul 135 S X 60 W 0-1' 200317V --2 ' 1 0 .

303 28Jul 130 S X 20 W 0-1 22318
1211V-2' 12

304 28-Jul 135 S X 30 W 0-.i 34: I i-2 ÷319

V- 6

305 28-Jul 130SX OW 0-11 66 320
S1V'-2' 46

306 28Jul 135 S X 0 W 0-1' 26. .... • ; ;3 2 1

V2 56
* 4



S Flnal Survey Alpha Spectroscopy Results andknparison with Direct Alpha Counting Results

Archive Number Sample U-234 U-235 iU-238 •U-Total Direct Alpha 1 Ratio U-234AJ-235)
Location PIgg l -/g M ,T i Ttal U-- pCilo_

B5-FGC-0718-1693 60 S X 20 W 11.4347 0.4077 j 7.6712 19.5136
85-FGC-0527-547 60 NX40W 1.5743 0.0676 0.6306 2.2725
85-FGC-0801-1711__ 30 N X 15 E 0.9617 0.0766 0.8649 1.9032
B5-FGC-0609-689 142 N X 151 W 16.P446 0.6577 10.5045 28.0068
B5-FGC-0609-688 137 N X 158W 1.2568 0.0428 i 1.054 2.3536'
B5-FGC-0804-1730 80 S X 15 E 5.1802 0.2275 3.2635 8.6712
B5-FGC-0606-576 - 127 N X 102 W 11.241 0.3446 6.2275 17.8131

28 28.04684817
12 23.28846154
18 12.55483029
36 25.61137297
10 29.36448598
27 22.77010989

i_______

12 32.62042948
-4

B5-FGC-0531-552 1 20 NXW50 0.1892 0.0135 -0.1 0.3198 10
B5-FGC-0614-1621 i 96 N X 101 W 12.3896 -0.4234 - 1.5045 14.3175 21
B5-FGC-0920-3266i 10S X 190 W 74.35592.241 11.5856 88.182 9
85-FGS-0614-1631 1 120NX1OW 3.5721 1 0.1847 _ 4.5563 8.3131 16

5-7GC-0607-5982 23.8153 0.7095 1.7477 26.2725 20
______ __________________ -.- -. _____I. ___________ __________20-

14.01481481
29.26216344
33.17978581
19.34001083
33.56631431

- ------.

__________ ___ Average Ratio = 25.30163563

- -.- 4-----.-------.----.----------- .-- -4 - -4---------------..-. I -. --

-- --- L--..........---.-.- ~-- __________ __________________
________________ _____________ ___________________ ___________________________________ *1 _____________________________________________________
____ ___ I _____ _________ _____________
___________ --- 4..--------.--------.. ----.----- ~--.--.---.-----------.----4

I - ______-it---_____ ______________

4 .L -.--- 4

--------- ~----- - ----- 4- - -

_____ _______ ______________ IT _____________________

_____ ---...- -----1------

_______ ___ 111 711211 __ 1 -___

t

Page 1



4
ISOTOPIC URANIUM RESULTS SUMMARY

Lab Name: Analytical Technologies, Inc.

Client Name: Creative Pollution Solution

Client Project ID : TI-QA-1094-001

Date Collected: 07/18/94

Date Analyzed:

Sample Matrix:

Count Duration:

04/26/95

Soil

Lab Workorder Number : 95-04-092 400 Min.

Analyzed By : EB

Client Lab U-234 U-235 U-238
Sample ID (Smple ID FCi/g) li (pCi/g) (pCi/g)

B5-fGC-0718-1693 04-092-01 11.4 ± 1.4 0.41 ± 0.08 7.67 + 0.94
B5-FGC-0527-547 04-092-03 1.57 ± 0.22 0.07 + 0.03 0.63 ± 0.11
27-SSS-1017-4958 04-092-06 24.6 ± 2.9 0.72 + 0.12 8.4 + 1.0
12-SSS-1030-5262 04-092-08 1.01 ± 0.26 0.03 ± 0.02 0.91 + 0.1.4
B17-SUR-1112-SPI 04-092-09 128 + 16 4.06 ± 0.54 22.5 + 2.7
B17-STJR-1112-SP2 04-092-10 95 4 11 2.74 + 0.-8 16.8 ± 2.0
B17-SUR-]212-SP3 04-092-11 43.4 ± 5.1 2.27 ± 0.20 5.95 ± 0.75
B5-FGC-0801-1711 04-092-12 0.96 _ 0.16 0.08 ± 0.03 0.86 ± 0.15
BS-FGC-0609-689 04-092--17 16.8 ± 2.0 0.66 ± 0.12 10.5 1 2.3
B5-FGC-0609-688 04-092-22 1.26 + 0.19 0.04 ± 0.02 1.05 ± 0.17
BS-FGC-0804-1.730 04-092-24 5.18 + 0.66 0.23 + 0.06 3.26 ± 0.43
B5-FGC-0606-576 04-092-26 11.2 + 1.4 0.34 ± 0.07 6.23 + 0.77
BS5-FGC-0531-552 04-092-30 0.19 ± 0.05 0.01 4 0.01 0.12 1 0.04
B5-FGC-0614-1621 04-092-32 12.4 ± 1.5 0.42 - 0.09 1.50 + u.22

'b5-FGC-0920-3266 04-092-34 74.4 + 8.7 2.24 G 0.32 11.6 ± 1.4
B5-FGS-0614-1631 04-092-38 3.57 ± 0.46 0.18 ± 0.05 4.56 ± 0.58
BS-FGC-0607-598 04-092-40 23.8 4- 2.8 0.71 ± 0.12 1.75 ± 0.24
Blank 04-092-B1. 0.08 ± 0.03 < 0.02 0.09 + 0.03
Duplicate 04-092-DI 11.1 1 2.3 0.52 ± 0.10 7.30 + 0).90
Duplicate 04-092-D2 95 ± 11 2.77 t 0.38 17.0 + 2.0

Reported Uncertainty is the Estimated Total Propagated Uncertainty
See ATI SOP 743FC for details of TPU determinations.

These samples were prepared using ATI SOP721FC and ATI SOP718FC
and analyzed using ATI SOP714FC.

* < = Below Detection Limit; see method for DL det.er-iinatior,

Remarks:

Sample 95-04-092-1)I is a duplicate of sampli- 95-04-092-01.
Sample 95-04-092-D2 is a duplicate of sample 95-04-092-10.

(2o) .



ISOTOPIC URANIUM RESULTS SUMMARY

Lab Name: Analytical Technologies, Inc. Date Collected: 10/17/94

Client Name: Creative Pollution Solution Date Analyzed: 04/27/95

Client Pr-ject IF) : TI-QA-1094-001 Sample Matrix: Soil

Lab Workorder Number : 95-04-092 Count Duration: 400 Min.

An-llvzed 3By : Eb

_____ r___ U-234 U-23S 1 U-238 1
Lf IP1e ID .:mple I r (pCi/g) (pCi./g) (pCi/g)

17-SSS-1017-4957 04-092-07 45.1 t 5.3 1.63 ± 0.26 21.7 + 2.6
11ank 04-092-B2 0.07 ± 0.03 < 0.02 0.06 4 0.03

I• ted Jncertaint-y is the E1.`trr.ated Total Propagated Uncertainty (2a)
SUP 743F( le... :tails of TPU determi nations.

?:e.•e s•,•.ples, wr-i-e prep.i-ed usi.nq ATI SOP'721FC and ATI SOP718FC"'" " """ "+ 4 Fr".:
1 P:.- .J.:i lzedi u:-;.:-3A;7 - CP7I -FCe

S-: .>..j.w DeItec/t or Limit; 3ee rr&,L~hod for DL det~ermirnat ion



4aAnoltI-cdl IcnolPIMPIn

QUALITY ASSURANCE
DATA REVIEW

Date: 4. 21. q5

ATI Workorder: q5-O4 0!Zi-q Analysis: 1U) y .S Ca L_

The data contained in the following report have been reviewed and approved by the
personnel listed below:

Radiochemistry Instrumentation/Reporting

Radiochemistry Final DatalKeview

CERTIFICATION

Analytical Technologies, inc. certifies that the analyses reported herein are true, complete,

and correct within the limits of the methods employed.

A case narrative -- s/- is not included with this report.

ATI FM 145FC1 (03/13/95)



Natrrtive Comments for ATI Work Order 95-04-059
Isotopic I.taniium Analysis in Soil

04/21/95

ATi Work Order 95-04-059 was received on 04/07/95 and scheduled for isotopic
uranium The isotopic uranium analysis was completed 0..'.'20/95.

The small amount of uranium in the soil blank sample (95-04-059-BI) is normal as the
process blank is an actual reagent silica sand.

Daniel Ania
Iadioch.., iistry lniMrumert Technician



A AnalyticalTdx*1,n

QUALITY ASSURANCE
DATA REVIEW

Date f- i '

ATI Workorder: G ( Analysis: , 4 ,

The data contained in the following report have been reviewed and approved by the
personnel listed below

I. • "

Radiochemistry Instrumentation/Reporting

Rad 6chemistry Final Data Review

CERTIFICATION

Analytical Technologies, Inc certifies that the analyses reported herein are true, complete,
and correct within the limits of the methods employed

A case narrative Z'is _ is not included with this report

ATI FM 145FC 1 (03/13/95)



Na rative Comments for AII Work Order 95-04-092
Isotopic UJranium Analysis in Soil

04/27/95

ATI Work Order 95-04-092 was received on 04/12/95 and scheduled for isotopic
UIanium The isotopic uranium analysis wai completed oil 04/27/95

The small amount of ut1ralliulli in the blank sample is normal, as the process blank is an
actual reagent silica sand.

Due to irisuflicient space in the summary page "Remarks " section, the client project I1)
Was omittd The kull Client Project Ii.) is "Texas Instruments -- TI-QA-1094-001"

Note that the Isotopic Uranium Results Summary page does not list the prefix "B" in the
Client Sample 11) (('SID) column for ATI I!) numbers 95-04-092-06, -07, and -08 This
is a I esult of sclI ., al e limitatim-is which do rnot allow for more than 16 characters on
('SIl)'s (Notc that file eltctronic disk deliverables 1b. these samples containl the corrct:t
C'SIi)' s)

S.ample 1I7-222- I017-4957 (ATI #i 95-04-092-07) encotMlered difficulty during sample
pm eparatiolt arid wa;s terminated during the flimst run The sample was re-prepared with a
duplicate ol'itself The duplicate fIailed to yield a chemical recovery, however the sample

ieClded SUfficitVnt Clhtumiical recovery to report All other quality control samples passed
A'I I itimiinnits i i tl he second armnalVsis

Al I aI td u- lo ,,c;', f01 ;r• l Ir•'.flmlelielrict" tills Imlim have caused

h ritLIhell

Rl ol u-il t hi'ii fil:.t I li lli t I thilt'il



AnalyticolTwchnologles, Inc. m'5Commerce ~nve foel Coviin Co~ofoac "24 (303) 4901511

April 28, 1995

Mr. William Lorenzen
Creative Pollution Solutions, Inc.
5 Cleveland Road
Waltham, MA 02154

RE: ATI Workorder: 95-04-092
Client Project Name: Texas Instruments
Client Project Number: TI-QA-1094-001

Dear Mr. Lorenzen:

Fort, oili samples were received from Creative Pollution. Solu .s, Inc. on April 12, 1995. The samples were scheduled
for Gamma Spectrometry and Alpha Spectrometry analyses. The
results for the Gamma Spectrometry were sent to you in a report
dated April 21, 1995. The results for the Alpha Spectrometry are
contained in the enclosed report. The Electronic Data
Deliverables will be sent to you upon completion.

Please note that all results are reported on a dry weight basis.

Thank you for your confidence in Analytical Technologies, Inc.
Should you have any questions, please call.

Sincerely,

Jim Barnaby

Project Manager

JB/ll

Enclosures
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ALPHA SPECTROMETRY QA RESULTS SUMMARY

Lab "'ame: Analytical Technologies, Inc.

Client Name: Creative Pollution Solution

client Sample ID : Blank Spike

lial S1,imple ID : 95-04-059-Ei

Date Collected: 04/1"7/95

Date Analyzed 04/20/95

Sample Matrix Soil

Che iTmical Raecovery : 0. P25

Nu1.1 ide j K~owii Va~lue .I d I

'1::;~:t i.

.i 1.& "A Y
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4
ALPHA SPECTROMETRY QA RESULTS SUMMARY

Lab Name: Analytical Technologies, Inc.

Client Name: Creative Pollution Solution

Client Sample ID : Blank Spike

Lab Sample ID : 95-04-092-Sl

Date Collected: 04/20/94

Date Analyzed 04/26/95

Sample Matrix :Soil

chi'-inn1cal 1ke-r.'oery G . 8 2! 0

fNu 1. ide Kniowrn Value R'rp t. Value IZI 1114 Fla

U--234 5.2 ± 1.3'i 0.7 3. .. Ps

2K f.1. ± I ý 2.9- 6 . -.,I

.. s AT 1 c SOP 74 '2 PC f~i o r.1d .t ai I J. 1 .111 d'. I- IT;i !VI 1-..a1 3

Cnzr.ic1. .irnifts F'nowri (j ± -4. 0~j *f, tcr p ..V fol' '1 i W !'i~(1

(>~krcl. Li ruitr .?o Known (ji) 1 0. ;~ , 1 oI' 11 0. ji/ !JI

(t1~~ P I'* fol.* h.) llk :ýip j4 .;Iii~ ~ i theý kig.'j I..
1

I.. 4 1
Cc'"t. rul I1 i. III.i t~ ýs ,:I'it ed .-d)1..:,Ve . The- I!V e va] tw-, W1,~ t).1lout r hW
III'! -,:A.". a. ?it-.% I (A1., I t1 h~t* CO*( .i I I 1. -h. 3 1 i .w .



4
ALPHA SPECTROMETRY QA RESULTS SUMMARY

Lab Name: Anal~yt;ical1 Technologies, In~c.

C!i fýInt 41arie: Ceatd.ar Pall]ut iofl £Thlution

Client Sample ].D : Pl.ank Spike

Laib Samrple 11I) : 1--04-')92-S2

Date Collected: 04/26/95

Date Analyzed : 04/27/95

Sample Matrix Soil

Chemical Recovery : 0.775

I t '-d >i: t. I~ . o F-,; t .Wi ri; i a u ed Tr.)t a . Pr o pa ga t ed Uiic er t a l rt y ( 2c
~ .:.1 4 F' . J ~ol '1PU dc-tei~mia nt.G rios

~ r t p) )* , (:) 0~p . ). 1 plci./g ill soi I

F. * iw** IL. I. ;l ~Ik Kj2Y- -. rj1 K h k,~w alue it he
'. P * .i t ". . *a,~e. i. . I t-1ij e w i t hout t.he



4
ISO0TOPIC Ug~hNIUMl RESULTS SUMK~ARY

Lab flamre : Arialyt.ical Teh~dy ~ I .-c.

Client. Nltare: Creative Pollutic.m s,.?uticon

(I2 i.ýrit Project. Al.D - Texas 11SInstirn ?AtJ3

Lab Workorder Number : 95-.04-059

Date Coliectedi: 09/15/94

Date Analyzed: 04/20/95

Sirample Matrix: Soil

Count Durat.ion: 400 M n.

ByJ [)CAJ

Clen Zab U- 2 48

ltl-2 - Spl. i t 04-059-15 j .23 0 .7"8 0.24 4. 0 .061 7.51 0.93
(A~~~~2.~~ o j~e 1.(f

Y, E - 1. ( 04 0 0 1

' ~I I c. -J I/ I 1Vf~ 1 .~- ~ i Li

i I I,'~'~~ -. 11i ki ,iI DL l I IavJ.r

*I 41 (*, , ,ell

. '-



Attachment 4

Gamma Spectroscopy Results



Final Survey Gamma Spectroscopy Results

CLIENT ID U-235 U-238 U-234 Total U Total U
pCi/g pCi/g (Ass. Ratio 25.3) pCi/g - projected) Direct Alpha

B5-FGC-0718-1693 1 02 <6.05 25.806 <32.88 28
85-FGC-0614-1619 1 32 <4-58 33396 <39 30 34
B5-FGC-0527-547 <0.423 <12.7 12
B5-FGC-0810-1785 <0.177 <4.05 18
B5-FGC-0608-684 <0 095 <3.52 18
B5-FGC-O801-1711 <0.149 <3.48 18
B5-FGC-0610-623 <0 178 <5.36 18
BS-FGC-0614-1620 0.525 <5.75 13.2825 <19.55 90
85-FGC-0606-584 <0.167 <4.57 10
B5-FGC-0606-577 <0.149 <3 75 17
B5-FGC-0609-889 0682 <4 07 17.2546 <22-01 36
B5-FGC-0527-539 <0.186 <4 11 12
85-FGC-0525-651 <0.179 <3.79 26
85-FGC-0610-628 1 31 <5 10 33.143 <39 55 24
B5-FGC-0606-574 1 39 <9.44 35.167 <46 24
B5-FGC-060Vj-688 <0 137 <3-74 10
65-FGC-08( 1-1705 <0.165 <3 02 14
85-FGC-0804-1730 <0.131 4.64 27
B5-FGC-0603-619 0.5 <3 42 12.65 <16 57 29
BS-FGC-0606-576 0 86 <5 46 21 758 <28 08 12
B5-FrvC-0614-1613 <0 187 <4-79 10
B5-FGC-0801-1709 <0.174 <4 36 13
85-FGC-0802-1716 <0 189 <4.78 8
B5-FGC-0531-552 < 369 <6.59 10
B5-FGC-0702-1669 <'360 <10.5 9
B5-FGC-0614-1621 0.445 <2 8 11 2585 <14.5 21
85-FGC-0614-1627 <0 136 <2 17 38
B5-FGC-0920-3266 2.53 11.8 64.009 78.339 89
B5-FGC-0607-594 <0 153 <3.44 10
85-FGC-0527-540 103 12 26 059 39.089 28
B5-FGC-0804-1742 <0.163 <35 20
B5-FGS-0614-1631 <0 100 <3.29 16
B5-FGC-0603-618 <0066 ,1 89 18
B5-FGC-0607-598 <0 172 <2 83 20

B5-FGC 0603-615 <0. 147 <3.92 22
B5-FGC-0428-3262 0.656 <3 42 16 5968 <20.67 26
B5-FGC-0428-3264 0 644 <3-74 16-2932 <20.68 40
85-FGC-0429-3263 2.55 <5.52 64.515 <72.6 88
85-FGC .0429-3261 < 262 <7 00 54
B5-FGC-0429-3256 <.460 <9.51 36
B5-FGC-0429-3258 < 292 <5.62 22
B5-FGC-0607-590 0.404 10.4 102212 21.0252 33
B5-FGC-0607-592 <0.156 <2.66 10
B5-FGC-0527-531 <0 242 <5.29 18
B5-FGC-0606-575 <0 089 <3-14 14
85-FGC-0524-646 0 303 <5 52 7.6659 <13.49 26

Page 1



Final Survey Gamma Spectroscopy Results

CLIENT 110 U-235 U-238 U-234 Total U Total U
pCi/g pCi/g (Ass Ratio 25 3) pCi/g - projected) Direct Alpha

85-FGC-0916-3267 1.21 <8.52 30.613 <40 34 43
05-FGC-0607-596 <0. 168 <3.46 10
15-FGC-0527-544 <0.214 <5 12 15
B5-FGC-0802-1722 <0.019 <0.513 18
B5-FGC-0524-639 <0.168 <3 74 12
85-FGC-0920-3265 1 04 <4.29 26 312 <31 64 42
B5-FGC-0607-602 -0 126 Q2 58 10
B5-FGC-0527-512 <0 336 <9 32 14
B5-FGS-0610-622 0476 '248 120428 <15 30

Page 2



GAMMA SPECTROMETRY RESULTS SUMMARY

Method 901.1 (Modified)

Lab Name: Analytical Technl.iogies, Inc. Date Collected:

Client Name: Creative Pollution Solution Date Analyzed:

Lab Sample ID: 95-04--092-01 Sample Matrix:

Client Sample ID: B5-FGC-0718-1693 Count Duration:

07/18/94 12:00

04/19/95 10:03

Soil

180 Min.

seprrted Uncert:aintie-; aze the Estimated Tutai Propagat.ed Uncertainty (2o)
tee ATI SOP 74 3FC for details cA. the TPU determination.

BDL = elow Detect.ionI l'imit ; see :1et. hld for DL determination

r.at; staortced in tile \gdr\p•t\\S0409;:0] .95P



GAMMA SPECTROMETRY RESULTS SUMMARY

Method 901.1. (Modified)

Lab Name: Analytical Technologies, Inc. Date Collected:

Client Name: Creative Pollution Solution Date Analyzed:

Lab Sample ID: 95-.04-092-DI Sample Matrix:

Client Sample ID: Duplicate Cou"t Duration:

07/18/94 12:00

04/19/95 21:34

Soil

180 Min.

NucLid Activity ( pCi/gram ) % Uncertainty

U1.29 j0212 1.
U288.39 1 3.96 47.1

ke o t..,.d UrjeCte t.a flnt.iý- a.;(-~ t:he Ff~.; i rn: e-d TFota Prrpaqa ted In&i i~ it. c
Sp -2 AT] 1X;P 74,2117C fo t ta- j.f:t TrI-.1 det-ermi~nation.

P~t-mal ko:;2mi 11''ý--4 a¶ 1. i u~ ct of 9".- 04-092-01.

L.it i t.ý o d i. nl f. . 2. j1 (I p. i. t. \ S 04 0 92 DI . 9 5P



GAMMA SPECTROMETRY RESULTS SUMMARY

Method 901.1 (Modified)

Lab Name: Analytical Technologies, Inc. Date Collected:

Client Name: Creative Pollution Solution Date Analyzed:

Lab Sample ID: 95-04-092-02 Sample Matrix:

Client Sample iD: B5-PGC-0614-1619 Count Duration:

A
06/14/94 12:00

04/1.9/95 10:04

Soil

180 Min.

Po•ported Uncer.tair-tties are the Estimated Total Propagated Uncei t.r.iLy (2o)

WSee ATI SOP 74 31FC fIo, d.-t ai].s of thet TPU detLermination.

BDL. Be13Euw Dete(:t(.ion in::It.; see n• hui:.hd for DL determin:-tion

lat: a stCred ill fi]e "qgr \prtV3S4 0 ')2. .. 95P

z* !.~ ]•i-~



GAMMA SPECTROMETRY RESULTS SUMMARY

Method 901.1 (Modified)

Lab Name: Analytical Technologies, .Inc. DaL Collected:

Cliint Name: Creative Pollution Solution Date Analyzed:

Lab Sample ID: 95-04-092-03 Sample Matrix:

Client i.jample 11): BS-F'G'C-027-547 Count Duration:

05/27/94 12:00

04/19/95 10:05

Soil

180 Min.

Pepý)rt.ed tIrIccrt airIL i( es are t he 1E:3!:itmat-e-d T'ct. al Prcp-.agat.ed Urmc, ert al.ii.y "2a)

*S S. e ATI. SOP 74'31-"C f c~r JetLa.: I of t.i~e TFUt (let~erminat ion.

PCL iE~Lx-w Af c-L i':r Liml ; e .Wd 0 DL deteriniriat ion

1a. aL-a -s c-r d i n fil e \d \ z:L\:04C -C)3.9 P

)17 Il



GAMMA SPECTROMETRY RESULTS SUMMARY

Method 90101 (Modified)

Lab Name: Analytical Technologies, Inc. Date Collected: 08/10/94 12:00

Client Name: Creative Pollution Solution Date Analyzed: 04/19/95 10:09

Lab Sample ID: 95-04-092-04 Sample Matrix: Soil

Client Sample ID: B5-FGC-0810-1785 Count Duration: 180 Min.

iNuclide H Activity ( pCi/gram % Uncertainty

..... < 0.177 DL

U-238 < 4.05 BDL

.Reported Uncertainties ar-e the Estimated Total Propagated Uncertainty (20)
ISee ATI SOP 743.'C for details of the TPU determination.

I•DI. - Below Detection Limit; :sce method fcr DL determination

Data stored in file \gdr\p"t\S04c9:.04,95P



GAMMA SPECTROMETRY RESULTS SUMMARY

Method 901.1 (Modified)

Lab Name: Analytical Technologies, Inc. Date Collected:

Client Name: Creative Polluticn Solution Date Analyzed:

Lab Sample ID: 95-04-092-05 Sample Matrix:

Client Sample ID: B5-FGC-0608-684 Count Duration:

4
06/08/94 12:00

04/19/95 10:14

Soil

180 Min.

INu.l ide [: A.týivity ( pci/gram li+nce.Lainty

U-3~':0.095 BDLFU- 238 I: 3. 52 BDL

FF:Tpc.rted TIncertainties are the Est. it:3ated Total Propagat:ed Uncertainty (20).

..ee ATI SOP 743 L2 for d],tails of thle TPU deteermination.

iDL= Below Det.:-..Aorn I..iiiti; see w-t.-hLd for DL determinaticn

[U.at d zt :o , .1+ ili I •..I \.. i \pt,4. ",. \tS-04 0920E. , .. 9 '



GAMMA SPECTROMETRY RESULTS SUMMARY

Method 901.1 (Modified)

Lab Name: Analytical Technologies, Inc. Date Collected:

Client Name: Creative Pollution Solution Date Analyzed:

.,ab Sample ID: 95-04-092-12 % Sample Matrix:

Client Sample ID: B5-FGC-0801-1711 Count Duration:

08/01/94 12:00

04/19/95 13:29

Soil

180 fli'i.

Repclted ,.hwertaint.Aies ai-e the Estimated Total Propagated Uncertainrity (2o)
SSee 7,T1 SOP 74.3'C for dota ls o: t he TPU determination.

I. I•...w betDeL '. io:i L.,:;J.t; . "..-t.h(.,d foi PL deterinination



GAMMA SPECTROMETRY RESULTS SUMMARY

Method 901.1 (Modified)

Lab Name: Analytical Technologies, Inc. Date Collected: 06/10/94 12:00

Client Name: Creative Pollution Solution Date Analyzed: 04/19/95 13:29

Lab Sample ID: 95-04-092-2.3 Sample Matrix: Soil

Client Sample ID: BS-FGC-0610-623 Count Duration: 180 Min.

u .Ci/gm )Uncertaint

U-235 <i 0.178 -B B DL
U-238 < 5.36 BDL

lncei t alt:i e are thv! F.- imated Tot,.i]Propagated UncertaiLt.y (2o)
. ATI .C-i 74 1:'C f(:Ir det:.iails cJf -he 'IPU idet-.rmination.

;.:;',; i.:ow Det c'ti..i , ,:, t: ; .I,.1, e. t(:ic ,oI DL dete rminat ion

[- ta I:.- ... ,: d j. n f : ],.1 ., ] " ..'j.-2 \"jO ] •: i ". ,51



GAMMA SPECTROMETRY RESULTS SLUMMARY

Method 90..1 (Modified)

Lab Name: Analytical Technologies, Inc. Date Collected: 06/14/94 12:00

Client Name: Creative Pollution Solution Date Analyzed: 04/19/95 13:31

Lab Sample ID: 95-04-092-14 Sample Matrix: Soil

Client Sample ID: B5-FGC-0614-1620 Count Duration: 180 Min.

FuNuclide [ Actvity (pCi/gram)i % Uncertainty1

U-235 0.525 ± 0.251 47.9
U-238 < 5.75 BDL

W .eported Uncerta'mnties are the Esti.mnated Total Propagated Uncertainty (2o)
W -ee ATi SOP 74-FC '. det..ails i ,f t.ie '1'E"I .etermin~ation.

S.c.'w Detcectt.ion LjirtiLdL; . :* t.! .2t a od r DL d.c'k.r. in. .at on

.. ta :atC iied in f iile \9d 1-.r\ .): Vt"., S 04092i4 .,5 ,



GAMMA SPECTROMETRY RESULTS SUM4ARY

Method 901.1 (Modified)

Lab Name: Analytical Technologies, Inc. Date Collected:

Client Name: Creative Pollution Solution Date Analyzed:

Lab Sample ID: 95-04-092-15 Sample Matrix:

Client Sample ID: B5-FGC-0606-584 Count Duration:

06/06/94 12:00

04/19/95 13:40

Soil

180 Min.

Nuclide J Activity ( pCi/gram % Uncertainty
E

U-235 < 0.167 BDL
U-238 < 4.57 BDL

• ed ~iUncertalr-Lies are the Estimated Total Propagat~ed Uncertainty (2c)
ATI SOP 743FC for d*,.ai.ais of the TPU determination.

c L : 1].ow Det..c~t: - u 1.. ; see r,-,.L<;d for DL det erminaLion

.. :. .-;tor.ed .in file \g ", t\: 4 -- 1 . 5

j0



GAMMA SPECTROMETRY RESULTS SUMMARY

Method 901.1 (Modified)

Lab Name: Analytical Technologies, Inc. Date Collected: 06/06/94 12:00

Client Name: Creative Pollution Solution Date Analyzed: 04/19/95 21:10

Lab Sample ID: 95-04-092-D2 Sample Matrix: Soil

Client Sample ID: Duplicate Count Duration: 180 Min.

[INuclide, Activity ( pCi/gram ) ]LUncertainty

U-25 0.131 r BDL
U-3 5.21 L BDL

Reported 'ncertainties ace the Estimated Total Propagated Uncertainty (20)

See ATI E..jP 743FC for det.•:i.ls of the TPU determination.

BDL .= Below Detect ion Limit.; as,ue method fo-r DL determination

• •-marks: Sample 9E,-04-092-. . is a duplicate of 95-04,-092-15.

Pata stored in file \gdr\prt-\S04092D2.95P



GAMMA SPECTROMETRY RESULTS SUMMARY

i MeLhod 901.1 (Modified)

Lab Name: Analytical Technologies, Inc. Date Collected: 06/06/94 12:00

Client Name: Creative Pollution Solution Date Analyzed: 04/19/95 16:47

Lab Sample ID: 95-04-092-16 Sample Matrix: Soil

Client Sample ID: BS-FGC-0606-577 Count Duration: 180 Min.

Nuclide II Activity ( pCi/gram) % Uncertainty

IJ1-235 < D.149 BDL
U-238 < 3.75 BDL

Reported Uncertainties are the Estimated Total Propagated Uncertainty (2c)
WSee AT! SOP 742fC •or det:al; I f the T1'U determination.

. bc Be :iW uh: t.,-:ot on , ; e ho f-,r DL det errminat. ion



GAMMA SPECTROM4ETRY RESULTS SUMMARY

Method 901.1 (Modified)

Lab Name: Analytical Technologies, Inc. Date Collected: 06/09/94 12:00

Client Name: Creative Pollution Solution Date Analyzed: 04/19/95 16:48

Lab Sample ID: 95-04-092-17 Sample Matrix: Soil

Client Sample ID: B5-FGC-0609-689 Count Duration: 180 Min.

.Nucli-de Activity (pCi/gram)] % Uncertainty

U--235 0.682 ± 0.212 31.1
U-238 < 4.07 BDL

KOReported Uncertainties aie the Estimated Total Propagated Uncertainty (20)

See ATI SOP 7431C for details of the TI[U determination.

LA eow DetBect ion Lii-t: se:.ethod for DL determination

1,a:ta ost ored ini i I e \gd iv' \S104 217. 9rP

_r



Date Collected: 06/09/94 12:00

Date Analyzed: 04/19/95 17:00

Sample Matrix: Soil

Count Duration: 180 Min.

!.ab Name: Analytical Techlmologies, Inc.

Client Name: Creative Pollution Solution

Lab Sample ID: 95-04-092-23

Client Sample ID: U5-FGC-0801-1705

Dat

Dat

Sara

Cou

i /grani )~ uncertaintyj

t d T al propagated U n, r t. a i1-' (2 0

FPU d':-t.eiirninat (Jfl

-'d f,-1 rLd'- oiilr

1-2350.i6FU-238 [ 3.02___ __

se .,I.J O oW 31*- Ee ~ !r.. f .n ~I;it.. ;~ Of rr;r.. . '11,c Ica D

~ 2tr'~din ~\jl~u ~oO;'* 5



GAMMA SPECTROMETRY RESULTS SUMMARY

Method 901.1 (Modified)

Lab Name: Analytical Technologies, Inc. Date Collected: 06/07/94 12:00

Client Name: Creative Pollution Solution Date Analyzed: 04/20/95 08:55

Lab Sample ID: 95-04-092-40 Sample Matrix: Soil

Client Sample ID: B5-FGC-0407-598 Count Duration: 180 Min.

Kuclie 1 I1 Activity ( pCi/gram 1% Uncertainty

JU-235 < 0.172 BIDL
JU-238 < 2.83 BDL

PepUncertaint e-s aze the Estimated Tr;--al Propagated Uncertaint, 2,l
Se !-.T SOP 743iK) for de:a:s the TPTJ determination.

Zr'L = " •ow ~ t<-,t. <:: mln-t; ... rr-



GAMMA SPECTROMETRY RESULTS SUMMARY

Method 901.1 (Modified)

Lab Name: Analytical Technologies, Inc. Date Collected: 06/03/94 12:00

Client Name: Creative Pollution Solution Date Analyzed: 04/14/95 09:26

Lab S~mple ID: 95-04-059-01 Sample Matrix: Soil

Client Sample ID: BS-FGC-0603-615 Count Duration: 180 Min.

Nuclide Activity ( pCi/gram L % Uncertainty

U25 < 0.147 BDL
U-23 < 3.92 BDL

iPeported Uncertainties are the Estimated Total Propagated Uncerta n t /2 (.

WSee ATI SOP 743FC for deta-l• f the TPU determination.

EDT- e. -ow Detect.ion Limit; sce method for DL determination

U;:3ta stored in file ,ciir' prt\.cr40S90l.9SP

-- 7'



4
GAMMA SPECTROMETRY RESULTS SUlMMARY

Method 901.1 (Modified)

Lab Name: Analytical Technologies, Inc. Date Collected:

Client Name: Creative Pollution Solution Date Analyzed:

Lab Sample ID: 95-04-059-02 Sample Matrix:

Client Sample ID: 25-FGC-0428-3262 Count Duration:

04/28/94 12:00

04/14/95 09:36

Soil

180 Min.

, epe'rted Uncertainties are the Estimated Total Propagated Uncertaintvy "2•) .
* Zee ATI SOP 743FC for details of the TPU determination.

Lelow Detect icn Ljsit; see method for DL determinaticrn

uatýa stored in file \gdr' ,rt\S0405902.95P



4
GAMMA SPECTROMETRY RESULTS SUMMARY

Method 901.1 (Modified)

Lab Name: Analytical Technologies, Inc. Date Collected:

Client Name: Creative Polluticn Solution Date Analyzed:

Lab Sample ID: 95-04-059-03 Sample Matrix:

Client Sample ID: B5-FGC-0428-3264 Count Duration:

04/28/94 12:00

04/17/95 11:22

Soil

180 Mil.

Nuclide- Activity (pCi/gram.) % Uncertainty

U-235 I 0.644 ±0.170 26. 3
U-238 < 3.74 BDL

B Pepozted Uncertainties are the Estimated Total Propagated Uncer-'.imtvy !2,;)
See ATI S,'OP 743FC for details of the TPU determination.

Ftý 1low .Le i-tecon Livit; see method for DL d.terriinaticn

[L"'it[.a stored ir fn \ 1 r7.J..rt.SO40:902 .95P



GAMMA SPECTROMETRY RESULTS SUMMARY

Method 901.1 (Modified)

Lab Name: Analytical Technologies, Inc. Date Collected: 04/29/94 12:00

Client Name: Creative Pollution Solution Date Analyzed: 04/14/95 09:36

Lab Sample ID: 95-04-059-06 Sample Matrix: Soil

Client Sample ID: E5-FGC-0429-3263 Count Duration: 180 MVi.

cid i Activity ( pCi/gram % Uncertainty

rU-235 2.55 ±0.335 1.3.2
U-238 <: 5.52 BDL

.Repoited Uncertainties are the Estimated Total Propagated Uncerltai:nti., ,.2o.
Cee ATI SOP 743F.C for de.:aiis of the TPU determination.

.. Beow '.-tectirn Lit;see method for DL determination

Data stored in f4le \+dr>-•rt.-,S04059C6. P



GAMMA SPECTROMETRY RESULTS SUMMARY

Method 901.1 (Modified)

Lab Name: Analytical Technologies, Inc. Date Collected: 04/29/94 12:00

Client Name: Creative Pollution Solution Date Analyzed: 04/14/95 19:08

Lab Sample ID: 95-04-059-DI Sample Matrix: Soil

,2•ent Sample ID: Duplicate Count Duration: 180 Min.

HNuclide I Activity ( pCi/gram ) % Uncertainty

U-2352.39 + 0.316 13.2
U-238 < 5.51 BDL

WR ,-.,Irted Uncertainties are the Estimated Tctal Propagated Uncertaini%., ý2c)
WSee ATI ScOP 743FC for dE.•ails of the 7?U determination.

LEI, Be:iw Detect ion Limit; see method for DL determination

S~ample 9,-04-059-D1 is a duplicate of 95-04-059-06.

• - . .... J. .2]:" ".r r t. . : ... .... •c p



S GAMMA SPECTROMETRY RESULTS SUV14ARY

Method 901.1 (Modified)

Lab NamQ: Analytical Technologies, Inc. Date Collected: 04/29/94 12:00

Client Name: Creative Pollution Solution Date Analyzed: 04/17/95 11:24

Lab Sample ID: 95-04-059-09 Sample Matrix: Soil

Clitnt Sample ID: B5-FGC-C429-3261 Count Duration: 180 Min.

~fNlidfl ctiity ( pCiL/gram ~ ncertaintyJ

U-2 < 0 . 262 BDL
35U238 < 7.00 EBDY

Reported Uncertainties •ie the Estimated Total Propagated Uncert . r: y

ee ATI SOP 743FC for detacis of the TPU determination.

.4 _t eow Detection .i':--; e i•tthoi for DL deterfilat io

. ata stored in f ile \c,,,-d:;-v -" £0 999

s
...•,- )/.,...,



GAMMA SPECTROMETRY R:;SULTS SUMMARY
Method 901.1 (Modified)

Lab Name: Analytical Technologies, Inc. Date Collected:

Client Name: Creative ±ollution Solution Date Analyzed:

Lab Sample !D: 95-04-059-10 Sample Matrix:

Client Sample ID: BS-FGC-0429-3256 Count Duration:

04/29/94 12:00

04/17/95 14:29

Soil

180 Min.

ir~ci lic~r 3ut~isare -he Estim~atted Total r-ropacaated 7ThcertairAty :
.-%T11L): 7ls3F'( for d4E*a;-s ct the T~r-1 deterrifnaticn.

.1 ow ~ Cli ~ :r~thocifor LDL cieterm,1 :'at :.i



GAMMA SPECTROMETRY RESULTS SUMMARY A
Method 901.1 (Modified)

Lab Name: Analytical Technologies, Inc. Date Collected: 04/29/94 12:00

Client Name: Creative Pollution Solution Date Analyzed: 04/17/95 14:34

Lab Sample ID: 95-04-059-11 Sample Matrix: Soil

Cl.ent Sample ID: B5-FGC-0429-3258 Count Duration: 180 Min.

Nu Activity ( pCi/GRAMS ) % Uncertainty

UJ-235 < 0.292 BDL
HU- 238 < 5.62 EDL

Reported Uncertainties are the Estimated Total Propagated Uncertainty (2o).

See ATI SOP 743FC for details of the TPU determination.

S Below E:. ion LintiIt ee method for DL determi.at4zn

,.,-?. t~re•in . \e dr\.prt'\S0405,911.95P



GAVA4A SPECTROMETRY RESULTS SUMMARY

Method 901.1 (Modified)

Lab Name: Analytical Technologies, Inc. Date Collected: 06/07/94 12:00

Client Name: Creative Pollution Solution Dat.e Analyzed: 04/17/95 3-6:2,:

Lab Sample ID: 95-04-069-15 Sample Matrix: Soil

Cliet Sample ID: B5-FGC-0607-590 Count Duration: 180 Mmn.

1-_u'c ide Activity ( pCi/gram)_i % Uncertainty

U250.404 + 0.128 29.2
U-231 10.4 _ 2.27 21.9

r U tes aOhe iPstimated Total7 Propagated U7nce4taity".
*Sý-.m A"TI S3rCP 743FC frdeal o. the TPU &t~ermdnationr.

L... 4 . .. L• • - • . _' .•' .t ! c 5



4
GAMMA SPECTROMETRY RESULTS SUMMARY

Method 901.1 (Modified)

Lab Name: Analytical Technologies, Inc. -ate Collected:

Client Name: Creative Pollution Solution Date Analyzed:

Lab Sample ID: 95-04-069-D2 Sample Matrix:

Client Sample ID: Duplicate Count Duration:

06/07/94 12:00

04/17/95 19:41

Soil

180 Min.

r~.r~d ncet~iti..~sar&e t.xJe Estim.ated Tcj-a' Propaqat'ed :rzbiL.:>

g~mKe ?5-5J4-069D-21 is a cpiat of 9rE-'-0'4-069-15.

tD.~- 3c2~din L - \-..'.prt\SC'04069D2 .95P



'44
GAMMA SPECTROMETRY RESULTS SUMMARY

Method 901.1 (,-..dified)

Lab Name: Analytical Technologies, Inc. Date Collected: 06/07/94 12:00

Client Name: Creative Pollution Solution Date Analyzed: 04/17/95 16:24

Lab Sample ID: 95-04-069-14 Sample Matrix: Soil

"Qlent: Sample ]n: £S-FG2-O*•07-592 Count Durati.on: 180 14i,.

Nuclide Activity ( pCi/gram %_Uncertainty

U-235 < 0.155 BDL
U-238 < 2.66 BDL

PR . ..., .i a ,13 nc'rt.aI nt. i i a --. 111 c- Estimated Tct al 1 P opagated ,ncerta, :.ty .

...--. cr : 1 >:, tfe TPU D ..L U"e t e .

Q: B,:,],w LDe',..~ t:ct i: ::: .. , . f DL ft:e i "4nt..

4 a 0 A K



4
GAYMA SPECTROMETRY RESULTS SUlMMARY

Method 901.1 (Modified)

Lab Name: Analytical Tech:iologies, Inc. Date Collected:

Clicnt Name: Creative Po]!utIon Solution Date Analyzed:

Lab Sample ID: 95-04-069-13 Sample Matrix:

Client. Samnple ]D: BS-FGCC-052'- 531 Count rtuvaticn:

05/27/94 12:00

04/17/95 (6 :23

Soil

* R i2J rt2 ad Mi' n~ nt e i tin ed Tor-l - , Pr -,iga ted U rice rt. a J n~v (
~2~AT I SOP~ L C i I E. of. tile T PT d e. eim I a E, I (

~i .,I w ''ii Li~.: . *~ : ().hd Yr DL.1 1'.~-ra:~~a



A
GAMMA SPECTROMETRY RESULTS SUMMARY

Method 901.1 (Modified)

Lab Name: Analytical Technologies, Inc. Date Collected:

Client Name: Creative Pollution Solution Date Analyzed:

Lab Sample ID: 95-04-069-12 Sample Matrix:

Client Sample I? : B5-FGC-0606-575 Count Duration:

06/06/94 12:00

04/17/95 16:21

Soil

180 Min.

Reported Uncertainties a&{ the Estimated Total Propagated Uncertai-t'v 2c).
See ATI SOP 743FC fo: details of the TPU determination.

BL = elow Detection Lsee.i; e method for DL determn:•naton

Lata .stored in file \Vgd' F.rt\S0406912. 95P



GAMMA SPECTROMETRY RESULTS SUMMARY

Method 901.1 (Modified)

Lab Name: Analytical Techno~ogies, Inc. Date Collected: 05/24/4 1.2:00

Client Name: Creative Pollution Sclution Date Analyzed: 04/17/95 19:38

Lab Sample ID: 95-04-069-11 Sample Matrix: Soil

ý.`ienjt Sample !D: B5-FGC-0524-646 Count Duration: 180 Min.

~uclide J[ Activity (pCi/gram) %i Uncertainty

IU-2 35 0.303 +0.182 60.2
IU-238 < 5.52 BDL

StedUncertainties are the Estimated Total PFropagatrd Uncertainty (2o)

1S`>ATI SOP 743FC fc.r details of the TPU determination.

B-Ai .*v- Pc-, Detection L-imit; .-;zer method for DL determination

D..t-a st',z,"red in f.1e \g r',.prt\S0406911.95P



GAMMA SPECTROMETRY RESULTS SU114ARY

Method 901.1 (Modified)

Lab Nar;;e: Analytical Technologies, Inc. Date Collected: 09/16/94 12:00

Client Name: Creative Pollution Solution Date Analyzed: 04/17/95 18:59

Lab Sample ID: 95-04-069-10 Sample Matrix: Soil

Client Sample ID: B5-FGC-0916-3267 Count Duration: 180 M in.

SNuclidef ] Activity ( pCi/gram ) !% Uncertainty

,U-235 1.21 + 0.378 II 31.3
jU-238 < 8.52 BDL

Reported Uncertainties are the Estimated Total Propagated UncertaitLv (20)

*See ATI SOP 743FC for details of the TPU determination.

Rl:L = Below Detection Limit; see method for DL determ.riat on

Data st-red in file \gdr\prt\S0406910.95P



4
GAMMA SPECTROMETRY RESULTS SUMMARY

Method 901.1 (Modified)

Lab Name: Analytical Technologies, Inc. Date Collected:

Ilient Name: Creative Pollution Solution Date Analyzed:

Lab Sample ID: 95-04-069-09 Sample Maurix:

Client Sample ]D: E5-PGC-0G607-596 Count Duration:

06/07/94 12:00

04/17/95 19:32

Soil.

180 Min.

bR~rcrt:d J~i~rtant2jes are the Est~imatzeci To::-al Propagiateda U:-certiiilcv ;')c

ese' ATI SOP 74---:C- for dei]sof the TFU dty eni~a~c

E-!:, P., 1ow se'~t o ~: ee method for D det .r( :aa:

~*~!X 5tc:ed in f" le \gdii -pit\S-040690.5



GAMMA SPECTROMETRY RESULTS SUMMARY

Method 901.1 (Modified)

Lab Name: Analytical Technologies, Inc. Date Collected: 05/27/94 12:00

Client Name: Creative Pollution Solution Date Analyzed: 04/17/95 16:12

Lab Sample ID: 95-04-069-07 Sample Matrix: Soil

Client Sample ID: B5-FGC-0527-544 Count Duration: 180 Mir"n

Nuclide A Activity ( pCi/gram If_ Uncer tainty

U-235 < 0.214 BDL
U-238 < 5.12 BDL

Reported Uncertaintices ar-e .he Estimated Total Propagated Uncertairn-y "2c:
See ATi SOP 743FC for detai's of tle TPU determina.'ion.

PDL = i-.elow Detectio. Li'.t; see methcdi fcr DL deter::a. :a on

!j7,ta str'-d in file \gdri prt\S0406907.595P



04
GAMMA SPECTROMETRY RESULTS SUMMARY

Method 901.1 (Modified)

Lab Name: Analytical Technologies, Inc. Date Collected: 08/02/94 12:00

Client Name: Creative Pollution Solution Date Analyzed: 04/17/95 16:09

Lab Sample ID: 95-04-069-06 Sample Matrix: Soil

C iert Sample ID: B5-FGC-05O2-1722 Count Duration: 180 Min.

UuCia285ii Activity ( pCi/gram )-%Uncertainty

U-2-15 < 0.019 f iDL1
jU-2 38J < 0.513 BDL

Uncertainties air- :rE Est ima e d To ta1 F£<op ag9a t ed !J,-e C.c
ee TISOP 74 3PC .'or deL;. 1>r cf the TPU deter-minati:on.

fDcL t el.w Detect ior. Li Jit; see rrethctd h : DL determi natit. n

i in f. i I 'dr .S0406 9OE,95P



GAMMA SPECTROMETRY RESULTS SUMMARY

Method 901.1. (Modified)

Lab Name: Analytical Technologies, Inc. Date Collected: 05/24/94 12:00

Client Name: Creative Pollution Solution Date Analyzed: 04/17/95 16:07

Lab Sample ID: 95-04-069-05 Sample Matrix: Soil

Client Sample ID: B5-FGC-0524-639 Count Duration: 180 Min.

INuclide J[ Activity ( pCi/gram) %Uncertainty

SU-2315 <0.168 D
LJ-238 < 3.74 BDL

R orted Unceritairities &re th Estimat.ed Tctal Propagated Uncert.at 12,t) .

S. ATI SOP 743i'C for datai 's of the TrPU. de•"- r1ninatio-n.

B71",. = low Detection Liimit; soe T .(:-met. 'd for 11'L dete:rminaticn

Data •tor'.d in file \gd1\prt.\S0406905.95P



A
1AMMA SPECTROMETRY RESULTS SUMMARY

Method 901.1 (Modifie.d)

Lab Name: Analytical Technologies, Inc. Date Collected:

Client Name: Creative Pollution Solution Date Analyzed:

L.b Sample ID: 95-04-069-04 Sample Matrix:

Client Sample ID: BS-*FGC-0920-3265 Count Duration:

09/20/94 12:00

04/17/95 19:17

Soil

180 Min.

Fo.ported Uncertaint. ies are the Estimated Total Prcopagated Uncertainty (20)
is le AT] !7OP 743F'C fcr details of the TPU determination.

i e ... Beow Dc.t: ,tic•n i i~r ; rs7eeethod f.:r DL determination

Data .tcred i.n file ",. d"rziS0406904.95P



GAMMA SPECTROMETRY RESULTS SUMMARY

Method 901.1 (Modified)

Lab Name: Analytical Technologies, Inc. Date Collected: 09/20/94 12:00

Client Name: Creative Pollution Solution Date Analyzed: 04/17/95 23:33

Lab Sample ID; 95-04-069-DI Sample Matrix: Soil

Client Sample ID: Duplicate Count Duration: 180 Min.

lNuclide I ivity ( pCi/gram ) % Uncertainty

U-235 1.09 + 0.200 18.4
U-238 < 3.40 BDL

Reportcd Uncertainties ar2 the Estimated Total Propagated Uncert~ainty (2o)

.Ee AI1 SOP 743FC for details of the TPU determination.

IDLj I=tlow Dete:ction Limit; see method for DL determination

Pemarks:

Samule 55-04-069-D1 is a duplicate of 95-04-069-04.

Data st.o, cd in file \gdr \prt\S040613 .95P



GAMMA SPECTROMETRY RESULTS SUMMARY

Method 901.1 (Modified)

Lab Name: Analytical Technologies, Tnc. Date Collected: 06/07/94 12:00

Client Name: Creative Pollution Solution Date Analyzed: 04/15/95 00:38

Lab Sample ID: 95-04-069-03 Sample Matrix: Soil

Client Sample ID: B5-FGC-0607-602 Count Duration: 180 Min.

{yclide iI Activi.ty (pCi/gram I% Uncertainty

U-< 230.126 BDL
<-235 2.58 BDL

Reported Uncertainties axe the Estimated Total Propagated Uncertainty (20).

S oAT"I SOP 743PC for details of the TPU determination.

F L 3 Below 7et ect.ion Limit; see method Ior DL determination

1ý,.•: , t C:; s C. ~l d fiJ fl~e '.g -,p t S 4 0 . 5

(i



A
GAMMA SPECTROMETRY RESULTS SUMMARY

Methcd 901.1 (Modified)

Lab Name: Ana]ytical Technologies, Inc. Date Collected:

Client Name: Creative Pollution Solution Date Analyzed:

Lab Sample ID: 95-04-069-02 Sample Matrix:

Client Sample ID: B5-FGC-0527-512 Count Duration:

05/27/94 12:00

04/14/95 23:21

Soil

180 Mi.

F-ýpcrted Uncert.ainties are the Estimated Total Propagated Uncertainty.:'2v .2
S-*:e ATT SOP 74aFC for detai.ls of the TPU determination.

P-DL L•e beow DeLOteciou Li mait; see ,etl;A:d for DL de"ermiration

Dalta stc;red in file \g1r'.prt\S040(6902.995P



4GAMMA SPECTROMETRY RESULTS SUMMARY I

Method 90..2- (Modified)

Lab Name: Analytical Technologies, Inc. Date Collected: 06/1(

Client Name: Creative Pollution Solution Date Analyzed: 04/14

Lab Sample ID: 95-04-069-01 Sample Matrix: Soil

Client Sample ID: BS-FGS-0610-622 Count Duration: 180

Nuclide Activity ( pCi/gram ) %Uncertainty

)/94 1.2:00

1/95 20:15

Min.

U-235 0.476 0.159 33.3

U-238 < 2.48 BDL

Reported Uncertainties are the Estimated Total Propagated Uncertainty (20).

See ATI SOP 743FC for details of the TPU determination.

e •DL = Below Detection Limit:; see method for DL determination

S Data stored in file \adr\prt\S0406901.95P



AnalyticrT eChnologlos, Inc. ii5CovY*tceDnve FofvCrh Covo3oM4 (3O3J9J 5

April 21, 1995

Mr. William Lorenzen
Cre:ative Pollution Solutions, Inc.
5 Cleveland Road
Wn *. tham, MA 02154

HE: ATI Workorder: 95-04-,092
Client Project Name: Texas Instruments
Client Project Number: TI-QA-1.094-001

Lear Mi . Lorenzen:

r r tY so.i.l.1 sampl es were received from Creative Pollution
-. i :15rs, or. April 12, 1995. The samples were scheduled

f,-r Gamjna .pe.tronet.ry and..i alpha spectrometry analyses. The
n•~u.st.S fr !..he Ganmma Spectrometry are contained in the enclosed

epcr.pT . The results for the Alpha Spectrometry and Electronic
4at a DelIiverab.]es wil.l be sent to you upon completion.

These results are being sent Federal Express due to difficulties
er~cotntered in the faxing process.

.'..ase note that all results are reported on a dry weight basis.

Thmai. you f'ur your c'onfidence .nri Analytical Technologies, Inc.
SI,.. you have any quest ion s , please call.

i •t..erel y,

Jim Barnaby
Project Manager

JB/1l.



AnalyticalT•chlnohogow Inc. 22)5 Commece Dnve Fcx, Co",r Ca•ood024 2(303) 49J0 15,

April 25, 1995

Mr. William Lorenzen
Creative Pollution Solutions, Inc.
5 Cleveland Road
Waltham, MA 02154

RE: ATI Workorder: 95-04-069
Client Project Name: Texas Instruments
Client Project Number: TI-QA-1094-001

Dear Mr. Lorenzen:

Fifteen soil samples were received from Creative Pollution
Solutions, Inc. on April 10, 1995. The samples was scheduled for
Gamma Spectrometry analysis. The results and Electronic Data
Deliverables for this analysis are contained in the enclosed
report.

Please note that all results are reported on a dry weight basis.

Thank you for your confidence in Analytical Technologies, Inc.
Should you have any questions, please call.

Sincerely,

)J im Barnaby

Project Manager

JB/11

Enc l~sures



Analytica ftchnologles, Inc. 225.Commerce Dflv FOrtCUW.Cooo 8024 (303)490-1511

April 25, 1995

Mr. William Lorenzen
Creative Pollution Solutions, Inc.
5 Cleveland Road
Waltham, MA 02154

RE: ATI Workorder: 95-04-059
Client Project Name: Texas Instruments
Client Project Number: TI-QA-1094-001

Dear Mr. Lorenzen:

Twenty-one soil samples were received from Creative Pollution
Solutions, Inc. on April 7, 1995. The samples was scheduled for
Gamma Spectrometry and Isotopic Uranium analyses. The results
and Electronic Data Deliverables for these analyses are contained
in the enclosed report.

Please note that all results are reported on a dry weight basis.

Thank you for your confidence in Analytical Technologies, Inc.
Should you have any questions, please call.

Sincerely,

Jim Barnaby
Project Manager

JB/1I

Enclosures



4AnayticaOdTCflIgIy Inc. roe CaW6. Co'>O &'YG24 (303 t3 .1511

April 26, 1995

Mr. William Lorenzen
Creative Pollution Solutions, Inc.
5 Cleveland Road
Waltham, 1 02154

RE: ATI Workorder: 95-04-092
Client Project Name: Texas Instruments
Client Project Number: TI-QA-1094-001

hear Mr. Lorenzen:

Forty soil samples were received from Creative Pollution. Solutions, Inc. on April 12, 1995. The samples were scheduled
for Gamma Spectrometry and Alpha Spectrometry analyses. The
resul•ts for the Gamma Spectrometry were sent to you in a report
dated April 21, 1995. The results for the Alpha Spectrometry and
.Iectronic Data Deliverables will be sent to you upon completion.

Unfortunately the original report contained an error in the data
collected for sample "B5-FGC-0614-1621. An amended data page is
enclosed. ATI apologizes for any inconvenience this may have
caused.

Thank you for your confidence in Analytical Technologies, Inc.
Should you have any questions, please call.

Sincerely,

Jim Barnaby

Project Manager

JB/li

:nC losures



4Ano c- -dotonceeioulnc

QUALITY ASSURANCE
DATA REVIEW

Date. hi h1/&
ATI Workorder. 9.0-5 -6q Analysis -

The data contained in the following report have been reviewed and approved by the
personnel listed below:

/ o-

Radiochemistry Instrumentation/Reporting

Radi emistry Fina Data Review

CERTIFICATION

Analytical Technologies, Inc. certifies that the analyses reported herein are true, complete,

and correct within the limits of the methods employed.

A case narrative &1's" is not included with this report.

ATI FM 145FC1 (03/13/95)



Narrative Comments for Work Order 95-04-059
Ganuna Spectroscopy Analysis in Soil

04/17/95

Work Order 95-04-059 was received on 04/07/95 and scheduled gamma spectroscopy.

The gamma analyses were completed on 04/17/95.

Samples BS-FGC-0429-3256 and BS-FGC-0429-3258 (ATI # 95-04-059-10 and 95-04-
059-11) contained insufficient sample to accurately represent ATI current geometry
standards. Samples measurements are slightly overestimated.

Johzj' M ritchell
Rad iochemistry Instrument Technician



ZlAna'yticacrwd~o~ogIW,1nc

QUALITY ASSURANCE
DATA REVIEW

Date: '/" /? - I '

ATI Workorder '7 S - c, -/ - cz (- 1, Analysis.- 6

The data contained in the following report have been reviewed and approved by the
personnel listed below.

Radio) fenistry Ins-rumentation/ReportingI

Raidiochemistry Final Data Review

CERTIFICATION

Analytical Technologies, Inc. certifies that the analyses reported herein are true, complete,
and correct within the limits of the methods employed

A case narrative Z _ is not included with this report.

ATi FM 145FC1 (03/13/95)



Narrative Commnents for Work Order 95-04-069
Gamma Spectroscopy Analysis in Soil

04/18/95

Work Order 95-04-069 was received on 04/10/95 and scheduled gamma spectroscopy.
The gamma analyses were completed on 04/17/95.

Sample B5-FGC-0609.687 (All 0 95-04-069-08) contained insufficient sample to
accurately represent ATI current geometry standards. Sample measurements may be
overestimated.

John Mitchell
Radiochemistn, Instrument Technician



A ArnoIyficalehdnokogks,inc

QUALITY ASSURANCE
DATA REVIEW

cy/30/15ýDate:

AI Workorder: Analysis: L
/

The data contained in the following report have been reviewed and approved by the
personnel listed below:

iadiochemistry lnstrmumentation/Reporting

A/
Radiolhemistry Fl'nal Data Review

CERTIFICATION

Analytical Technologies, Inc. certifies that the analyses reported herein are true, complete,
and correct within the limits of the methods employed.

A case narrative _ is /s not included with this report.

ATI FM 145FCI (03/13/95)



GAMMA SPECTROMETRY RESULTS SUMMARY

Method 901.1 (Modified)

Lab Name: kalytical Technologies, Inc. Date Collected: 04/1.2/95 12:00

Client Name: Creative Pollution Solution Date Analyzed: 04/14/95 19:03

Lab Sample ID: 95-04-059-Bl Sample Matrix: Soil

Client Sample !D: Blank Count Duration: 180 Min.

F.,eJIed U:cer-tainties are the Estimated Total Propagated Uncertainty 2o)
See ATI S..P 7431.:C for cu.i.,- of the TPU determination.

[-L.. .. i,. ]. -. ',.. L~e '. ,--c ,-z..n ";f "i s'ee rfltflJ fcr' DL d t r i a i-"

/1 / "

fci D L



4
GAMMA SPECTROMETRY QA RESULTS SUIMMARY

Method 901.-1 (Modified)

Lab Name: Analytical Technologies, Inc.

Client- Name: Creative Pollution Solution

L.b Sam-ple ID: 95-04-059-S2

Client Sample ID: Lab Ccntrol

Date Collected: 04/01/94 10:00

Date Analyzed : 04/14/95 !S-:05

Sample Ma::-ix Soil

Count Duration: 30 Min.

1,ilta sLcored "I~ f ile I-dr pt'%-Q0405%-S1 . 95-



4
GAMMA SPECTROMETRY QA RESULTS SUMMARY

Method 901.1 (Modified)

Lab Name: Analytical Technologies, Inc.

Client Name: Creative Pollution Solution

Lab Sample ID: 95-04-069-SI

CI jent Sample ID: Lab Control

Date Collected: 04/01/94 10:00

Date Analyzed : 04/14/95 20:54

Sample Matrix : Soil

Count Duration: 30 Min.

Reported
Activity

Known
Value

Percent
RecoveryNuclide

Am - 24 1
Cd-109
Co-57
C - .3 9
Sn-113
C s-3 37
y be
Co-60

Flag

771

304

950
.4"_

6 0

1010
14400

317
421
920
414

1450
632

95.9
101

96.0
93 .8

103
101..

93 .4
95.1

Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass

!

A22es 6tv~I~irtsc:c gam'.ra a Lrsc:yCs ~2JIc~

Data stored in file \gdrprt\S04069S1.95P



4
GAMMA SPECTROMETI'Y RESULTS SUMJ:ARY

Method 901.1 (Modified)

Lab Name: Analytical Techinologies, Inc. Date Collected:

Client Name: Creative Pollution Solution Date Analyzed:

Tab Sample ID: 95-04-059-B2 Sample Matrix:

C'i~r.71( . mp].e ID: fl3ark Court . ,rato.n:

04/02/95 '::0 0

04/17/95 ]3:46

Soil.

4~l " n

wL 4E-:Ar i- .. 7" I~ fr- ,~2 a hŽ ?TU t r :a

S-- .. w 1'~~ icr = t r) te r m :- a~ d t Žm h

* *~, A 4,. .... ~2.Q



A
GAMMA SPECTROMETRY QA RESULTS SUMMARY

Method 901.1 (Modified)

Lab Name: Analytical Technologies, Inc.

Client Name: Creative Pollution Solution

Lab SampiL IC: 95-04-059-S2

Client Sample ID: Lab Control

Date Collected: 04/01/S4 10:00

Date Analyzed 041/17/95 2> 4

Sarlpe Matry. : Soil

Count Duration: 30 Min.

I Data stc~i-ed in file gr~:.\S4S



4
GAMMA SPECTROMETRY RESULTS SUMMARY

Method 901.1 (Modified)

Lab Name: Analytical Technologies, Inc. Date Collected:

Client Name: Creative Pollution Solution Date Analyzed:

Lab Sample ID: 95-04-069-BI Sample Matrix:

Client Sample ID: Blank Count Duration:

04/12/95 12:00

04/17/95 19:40

Soil

180 Mvn.

*Reported Uncertainties are the Estimated Total Propagated Uncertainty, (2o)
*ee ATI SOP 743FC for details of the TPU determination.

.I>L :BPelow Detection Limit; see met~hod for DL deterination

Lat-a stored in file \gdr\,,prt\S04069B3.95P



GAMMA SPECTROMETRY RESULTS SUMMARY

Method 901.1 (Modified)

Lab Name: Analytical Technologies, Inc. Date Collected: 04/17/95 12:00

Client Name: Creative Pollution Solution Date Analyzed: 04/1.9/95 21:35

Lab Sample ID: 95-04-092-B2 Sample Matrix: Soil

Client Sample ID: Blank Count Duration: 180 Min.

Nuclide J[ Activity ( pCi/gram ) % Uncertainty

U-235 <0.182 BDL
-238 < 4.78L BDL

d ý,ported Uncertainties arc. Lhe Estimated Total Propagated Uncertain"',, (2'
Kee ATI SOP 743FC for det.a:p.s of the TPUJ determrenation.

=- =- w E,: et:ction Lirit ; ,e :nc-Lhc.o fc DL deterunation

t 5tox d in. i i file \,ci-' -, . . , c:p



4GAMMA SPECTROMETRY QA RESULTS SUMMARY

Method 901.1 Modified)

Lab Name: Analytical Technologies, Inc.

Client Name: Creative Pollution Solution

Lab Sample ID: 95-04-092-Si

Client Sample ID: Lab Control

Date Collected: 04/01/94 10:00

Date Analyz.i : 04/19/95 22:00

Sample Matrix : Soil

Count Duration: 30 Min.

Reported
ActivityjNucl ide

A.-24 1
Cd-109
Co- 57
Cef- 139

Y- 8
:..', .~ 0j

Known
Value

Percent
Recovery Flag

455
7610

149
203
.174
202

673
:o00

501
7110
157
209
456

720
,. 3 -

90.8
107

95.1.
97.2

104
98.4
93.5
95. 9

Pass
Pass
Pass
Pass
[p L s S
Pa ss
Pass
Pass

:3 IC 4. i U t olI c .i i:j*!!d tI1,1~ as'
'.:t.~:.~1 i.itr2 .:3 ?c:,WI w 1 0

fo lC)IIc)Ws



GAMMA SPECTROMETRY RESULTS SUIM•RY

Method 901.1 (Modified)

Lab Name: Analytical Technologies, Inc. Date Collected:

Client Name: Creative Pollution Solution Date Analyzed:

Lab Sample ID: 95-04-092-B1 Sample Matrix:

Client Sample ID: Blank Count Duration:

04/17/95 12:00

04/20/95 10:49

Soil

180 Min.

*er Pc.-I. t:a i:J.:e are tie Estimated Total Propagated Uncertainty ,L2o; o
,e'? A OP 743P... fC:" d,. I2s of tie TPU determination.

. :- 1 :.-fA-: .: . ;" , .-.:-Iod '-w DL determinat icn

.n ." "



AGAMMA SPECTROMETRY QA RESULTS SUMMARY

M'ethod 901.1 (Modified)

Lab Name: Analytical Technologies, Inc.

Client Name: Creative Pollution Solution

Lab Sample ID: 95-04-092-S2

Client Sample ID: Lab Control

Date Collected: 04/01/94 10:00

Date Analyzed 04/20/95 12:47

Sample Matrix : Soil

Count Duration: 30 Min.

Nucl ide

Am- 24 1
Cd-109
Cc-S7
Ce- 13 9
Sn-113
Cs.2 37
Y-88
C", - I.- 0

Reported
Act ivity

965
14800

309
4 20
940
407

1400

Known
Value

'010
14400

317
421
920
1.t1

1450
.2

Percent
Recovery

95.2
103

97.4
99.7

102
98.2
96.3
£ 7.5

Flag

Pass
Pass
Pass
Pass
Pass
Pass
PassIPass

;-: ~ ~ ~ ~ ~ ~ ~ . I -: -t.~'. it. §'.i~:,: : .r Co as Lcollows
C~rt QIL~ri.t~= Kiiowr. 10%

r] S r- 4 ':



A
GAMMA SPECTROMETRY RESULTS SUMMARY

Method 901.1 (Modified)

Lab Name: Analytical Technologies, Inc. Date Collected:

Client Name: Creative Pollution Solution Date Analyzed:

Lab Sample ID: 95-04-059-15 Sample M1atrix:

Ciie.±t Sample ID: MPl-2-spiit Count Duration:

09/15/94 12:00

04/14/95 15:58

Soil

180 Min.

~~E~i~cTc1 1CC:1rtai:nt>es are;- the~ Estimated Totjal Frornacatc-d "27eii.'.
eIT S C,1 7 4 32F C fo c J a 1 s of the TPU detýýrr-n a ~o n

~ r* i-.-~: ~ r'-~r ~ :o ~ r nv-;Liod for PLL dt2mn.

,-I~K. I .j



49
GAMMA SPECTROMETRY RESULTS SUMMARY

Method 901.1 (Modified)

Lab Name: Analytical Technologies, Inc. Date Collected:

Client Name: Creative Pollution Solution Date Analyzed:

Lab Sample ID: 95-04-059-IG Sample MatArix:

Client Samplce I: Rockpile Split: Count Duration:

09/15/94 12:00

04/14/95 15:59

Soil

180 Min.

-- dUn. !i C: ,-the~ Fsti~mi-ted Total Propagcated (2
5eeA'Irl SO?- 743FiC fjc~ic:r~ iI of the TPU de-termi nat:ion.

~¶ivei a ~ :! e1:\SC4 K1. £IP

- A- '-**.-~~~~



GAMMA SPECTROMETRY RESULTS SUMMARY

Method 901.1 (Modified)

Lab Name: Analytical Technologies, Inc. Date Collected: 08/03

Client Name: Creative Pollution Solution Date Analyzed: 04/14

Lab Sample ID: 95-04-059-18 Sample Matrix: Soil

Client Sample iD: 138N-13E-Split Count Duration: 180

NucI d.'ý ]L..i21 P pC a 1 r am in Uncert ainz.v

U< 0..38 BDL
U 238 J< 0 6 BDL

1/94 12 : 00

/95 16:54

Min.

Reported Uncertainties are the Estimated Total Propagated Uncertainty (2o)

S-.e ATI SOP 743FC for details cf the TPU determination..c _t ~ li,.it ; ;-ee method Ior DL determirnation

l¾3at'. stcred in fin': \ociz',rt\,$4059] 95P

I. --t .



49)
GAMMA SPECTROMETRY RESULTS SUMMARY

Method 901.1 (Modified)

Lab Name: Analytical Technologies, inc. Date Collected:

Client Narme: Creative Polluticn Solution Date Analyzed:

Lab Sample iD: 95-04-059-20 Sample Matrix:

Cli Ct m Sairm] 11 ]: e 34N-12.EE-spi - Count Duration:

08/03/94 12:00

04/14/95 1':40

Soil

:,o 85K

I ..idAct -iVit~y pc.i/gi-ram)Uet

ATI £C I '7. E r dc':c : r) A, t.h e~' 4L~er i~aa



0GAMMA SPECTROMETRY RESULTS SUMMARY

Method 901.1 (Mc.iified)

Lab Name: Analytical Technologies, Inc. Date Collected: 08/03/94 12:00

Client Name: Creative Poli ution Solution Date Analyzed: 04/14/95 23:19

Lab Sample ID: 95-04-059-21 Sample Vatrix: Soil

Client Sample ID- 1P4 -split Count Dui-Ation: I80 aI,,i 1.

fNuclide•] Activity (pCi/gram ) % Uncertair.tY

U28< 3.29 FADL

•iR}: ort.,d Urce rt..a n~t.•,: a , .:: t: hi- Estitmated Tc-.Ia1 Prorpaigated :.itai:, .
L' ATI SOP 74 3 FC fo i ,CtL i t. a c tF, (D ( 'I'PU d ytJerr.1i at C:.I .

c I Se. ,

, 1 ..



Appendix D

Radiological Survey Results



Appendix D: Radiological Survey Results

Systematic Sub-Surface Soil Sampling Survey

Subsurface soil samples were obtained using methods described within Appendix C.
These subsurface samples were used for initial scoping and characterization data (see
Appendix C, Drawing CPS-TI-0105C). The depth and extent of these samples were
based in part on historical information obtained by Texas Instruments project
management. Sampling depths ranged from near surface to depths of fifteen feet with
nominal one foot intervals. Sampling methods, preparation, and analysis methods are
further detailed within Appendix C.

In the process of sub-surface soil sampling, those areas exceeding the criteria were
excavated. For the grid cells where systematic sub-surface soil sampling was
conducted, the grid cell averages were calculated using simple arithmetic averaging of
the sub-surface soil sample data within each grid at each depth. The highest calculated
grid cell average (from each depth) was recorded as the grid cell average and is
presented in Drawing CPS-TI-0105G included within this appendix.

The systematic sub-surface soil sampling survey results are presented within Appendix
D-1.

Final Status Radiological Survey

hItrmductiioi

The final survey consisted of walk over near surface surveys, floor soil samples from the
excavated area, and static exposure rate measurements. The walk over surveys were
conducted to verify that exposure rates were below the acceptable levels outlined in the
option I criteria of the NRC branch technical position. The excavation floor soil samples
were taken in accordance with the remediation plan to assure that grid cell averages meet
the 30 pCi/g limit established in the c.ption I criteria.

Walk Over Survey

CPS conducted an extensive walkover survey of the excavation area. This survey was
conducted using a Ludlum model 3 survey meter with a Ludlum model 44-2 one inch x
one inch sodium iodide scintillation detector in accordance with procedures outlined
within the "Supplement to the 1992 Remediation Plan". All readings for this portion of
the survey were taken within two inches of the surface. Radiation levels in the excavation
area were found to be between one and one and one-half times background



Valu: 1-.'x1)t)sure Mile Akamiremeittv

In addition to the sodium iodide walkover survey an exposure rate survey was conducted
at appropriate grid intersections within the defined excavation area These measurements
were performed using a Victoreen 450 P High Pressure Ionization Chamber in accordance
with procedures outlined within the "Supplement to the 1992 Remediation Plan"
Nominal background as determined in previous reports (ORAU, 1983) was between i0-
I I pR/hr (based on measurements with a pressurized ion chamber) According to Option
I of the NRC branch technical position (BTP) an acceptable exposure level is 10 pR/hr
above background In the conduct of these exposure rate surveys no measurements were
found to exceed this criteria

The results of the Exposure Rate Survey are included within Appendix I)-3

-xArawstin hi" J1r Sodi ,azmulhng

[he soil sampling plan for the excavated area consisted of excavation floor soil samples
collected in a manner consistent with surface soil sampling as described within
N1JRI.*iiCR-5849 Samples were obtained in a grid pattern fashion with a minimum
sampling density cornsistent with that specified in the 1992 Remediation Plan (5 samples
per 30' x 30' grid) however, in most cases, the sampling density far exceeded this minimum
(typically 10 foot on center within the grid representing an ideal sample density of 16 per
grid) Intbrmation related to sample collection, preparation and analysis is presented
within Appendix C

Grid cell averages were generated for the excavation area in order to allow for comparison
against the NRC 13TP Option I criteria of"30 pCi/g Total Uranium The grid cell averages
were generated by simple arithmetic averaging The use of background soil
concentrations for the data analysis were taken into account using the method as detailed
in the "Supplement to the 1992 Remediation Plan" This method accounts fbr the over-
response characteristics of the on-site gross alpha counting method for low soil
concentrations of Uranium Specifically, on-site gross alpha counting data of 14
counts/I10 minutes is attributable to natural background uranium concentrations of 1 -2
p('ig In comparing non-corrected data to corrected data for grid cell averaging, both
methods were found to yield the same conclusions A map showing the excavation floor
grid cell averages is included in this appendix (CPS-TI-010511)

The results of the final survey excavation floor soil sample grid cell averages are included
within Appendix D-2



Surviy Results

The results presented in this appendix includes all systematic sub-surface soil sample grid
cell averages, excavation floor soil sample grid cell averages, and exposure rate
measurements performed on the floor of the excavation The data is presented in the
following sections: Appendix D-I Systematic Sub-Surface Soil Sample Grid Cell
Averages, Appendix D-2. Final Survey Excavation Floor Soil Sample Grid Cell Averages,
Appendix D-3 Final Survey Exposure Rate Measurements; and Appendix D-4. Building
5 Grid System on Massachusetts Coordinate System



Appendix D-1

Systematic Sub-Surface Soil Sample

Grid Cell Averages
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Sub-Surface Soil Sample Grid Cell Averages
Metals Recovery Area Excavation

GRID SAMPLE SAMPLE
LOCATION LOCATION I.D.

SAMPLE RESULTS
0'-4' 2 V4 24 ' 4'

(pCi/g Total Uranium)
4'4' 6*-*1 $'-10,

18ONXISOW

I BONXIG OW

1SONxI5OW

I SONxSOW

05-215
85-216
B5-240
85-g9
85-70
85-95
35-94

B5-93
85-92
B5-75
85-91
85-74
ASV9MQE

85-103
85-104
B5-96
85-105
B5-92
B5-75
15-109
B5-108
85-110
B5-112
B5-111

05-75
B5-92
B5-91
85-74
B5-93
B5-112
AVERAGE

B5-72
B5-233
AVERAGE

B5-210
85-258
B5-257
85-217
85-131
85-211

16
16
2
2

24
2
2
15
18
2
2
74
it

16
60
72
2
18
2

116
2

67
26
2

2
18
2
74
15
26
Z2

92
24
2

2
26
2

49
18
ii

2
2
2
2
2
2
2
18
16
20
18
53
11

2
2
17
20
16
20
18
20
2
2
2
11

20
16
18
53
18
2

21

174
42
in

2

26

IA

2

2
2

26

14

120Nx27OW 2
2
2
2
2 16 17

2 it 1

Page 1



Sub-Surface Soil Sample Grid Cell Averages
Metals Recovery Area Excavation

GRID SAMPLE SAMPLELOCATION LOCATION I.D. 00.I.

SAMPLE RESULTS (pCi/g Total U ranium)
19-r r-3'- 3'4' 44*' 6'4' 80-10'

III

12ONx24OW

120NxlSOW

90Nx27OW
EXTERIOR

9NNx24OW

B5-211 18
85-212 2 2
B5-217 2 2
B5-131 49 2
B5-128 34 16
AVERAGE 21 1

15-112 26 2
B5-162 20 20
B5-44 26 26
85-161 22 2
B5.37 32 20
AVIERAGE 11 !4

B5-131 49 2
85-130 2 2
AVCRAGE 1 3!

B5-131 49 2
85-130 2 2
85-129 40 2
85-128 34 16
B5-126 258 2
AVERAGE 77 1

85-128 34 16
15-165 2 2
85-127 844
85-344 696 696
B5-126 258 2
85-124 30 2
AER !!.E 3j 144
85-165 2 2
B5-161 22 2
B5-38 24 18
B5-42 2 2
05-39 74 16
65-160 228 20
B5-41 2 2
15-35 2 10
85-36 2 16
85-124 30 2
85-40 18 16
AVEAG 37 1

16
2
1

24 24 2

34 24 a

16
2
2

16
2
2
2
2
1

17
2

17
2
2
16

9

17
16
IL

90Nx2I OW

9ONxI SOW

2 16

2
2
2
1

2

17

12

2 2 2

2 2

2 17

2 z I

Page 2



Sub-Surface Soil Sample Grid Ceil Averages
Metals Recovery Area Excavation

GRID SAMPLE SAMPLEO LOCATION LOCATION 1.0.
SAMPLE RESULTS 1pCi/g Total Uranium)

h-I' V.'- 24-,' '-4' 4'4' 6D4' -IS'-"
W-11 111-r .3# 30-4@ 41-4@ 604# 8'-1W

WNXI BOW 65-161 22 2
85-43 2 2
85-33 2 2
B5-20 236 130
B5-18 384 546
B5-17 172 270
B5-16 44 28
&1isG I 1n

85-17 172\ 270
B5-13 36 20
B5-14 42 2
B5-1 52 24
AVERAGE 76 7j

65-1 52 24
ASVERAGE I& Z&

2 2 2

1 2 1

BONXIRow

90Nx9@W

SOWJx3OW
INTERIOR

2

2
2

2
2

B5-267 2
AVERAGE I

2
2

6ONx300W
EXTERIOR

SCRP-1 31
SCRP-2 31
SCRP-9 225 225
SCRP-25 581 96
SCRP-24 1680 500
SCRP-3 31
SCRP-5 421 421
SCRP-4 31
SCRP-6 291 291
SCRP-7A 94 94
SCRP-10 57 57
A-VERAGE, L9

85-274 2 2
BS-269 38 18
85-268 20 2
AVERAGE 29 z

85-269 38 18
85-319 2 2

ffdif"I IQ 1o

85-126 258 2

aga al aU

195
58 341 254
48 1540 266

81

284 450 120
31
39 31
In 0iIw

*ONx270W

6ONx24OW
INTERIOR

BONx24@W
EXTERIOR

2
1

Page 3



Sub-Surface Soil Sample Grid Cell Averages
Metals Recovery Area Excavation. GRID SAMPLE SAMPLE SAMPLE RESULTS (pCi/g Total Uranium)

LOCATION LOCATION I.D. 0-1' 1V. r-, F-f4 4'4' 6V4 S-1O

G0NiIOW

6ONxISOW

60050SW

S SNxl 20W

6ONxSOW

3ONx3OOW

B5-126 258 2
B5-124 30 2
B5-125 163 33
B5-342 273 273
B5-122 307 149
B5-120 79 96
AVEAMQ 19 11

B5-124 30 2
85-123 82
85-343 86 86
85-120 79 96
B5-119 66 2
AsEBAgE 69 47

B5-20 236 130
85-21 700 400
B5-22 36 2
B5-119 66 2
B5-23 24 2
AVERAGE 21 107

B5-1 52 24
B5-14 42 2
B5-19 250 202
B5-2 58 18
AVERA91 101 U

85-1 52 24

B5-17 172 270
B5-18 384 546
B5-11 26 2
SCRP-16 2 21
SCRP-16A
SCRP-8 45 45
SCRP-13 21 21

SCRP-12 225 225
SCRP-15 105 105
SCRP-15A
SCRP-14 27 27
SCRP-19 369 1080

2
2
2
74
18
15
II

2
2
20
15
2
a

17
63
74

51

17
2

20

2
1o

23 23 2

a

2 2

a a

2

1
2

2

2

145
19
9I

92

P2
3ONx27OW
EXTERIOR

32
36

140
if

17

112

61

Page 4



Sub-Surface Soil Sample Grid Cell Averages
Metals Recovery Area Excavation. GRID SAMPLE SAMPLE SAMPLE RESULTS (pCilg Total Uranium)

LOCATION LOCATION I.D. 0'- 1'-2V 2-3' 3-41 4'4' 6'-$' 1'-10'

30Nx270W
INTERIOR

30Nx24OW

30Nx210W
IN I bHIUR

30Nx210W. EXTERIOR

85-274 2 2
B5-269 38 18

oYERAGEZR 12

B5-269 38 18
B5-319 2 2
B5-320 16 2
85-270 2 2
85-327 2 2
B5-273 64 38
85-322 17 2
85-321 2 2
AVERAGE it i

85-327 2 2
Is5-27j * , 2--

B5-326 23 128

85-122 307 149 18
B5-120 79 96 15
85-121 158 82
B5-341 38 38 22
AVERAGE 141 14 34

17
22
2O

2
a

2
a

16

L6

30NxISOW B5-120 79 96 15
B5-119 66 2 2 2
B5-118 220 112 112 126
85-340 96 96 17 17
85-116 70 2 2
B5-117 208 74 56
AVERAGE In 9 H 48

37 20 18

9 n Hi
30NxlS0W 85-119 66 2

B5-116 70 2
B5-25 24 2
85-177 30 2
85-178 2 2
B5-24 26 20
AVERAGE It I

2
2

2

I a

Page 5



Sub-Surface Soil Sample Grid Cell Averages
Metals Recovery Area Excavation

S GRID SAMPLE SAMPLELOCATION LOCATION i.D.
SAMPLE RESULTS (pCi/g Total Uranium)

0'-V 1-2' r-3' 3-4' 4e4' 6V4- 8'-10,

3ON0l20W

3ONx3OW

3ONml SOE

Ox7OW

85-177 30 2
B5-3 2 2
B5-15 72
AVERAGE It 21

B5-7 34 20 20
A.EB&E ;A ?& 2o

85-188 2 2
85-241 36 36
85-189 2 2
B5-242 2 2
AYEAGE 11 !I

2
2

22

1

2 2 2 2

22
12

2
a

2
a

2
2

SCRP-20 405 44 31
SCRP-21 28 32
SCRP-23 16 31
SCRP-22 31 216 352
SCRP-26 386
SCRP-26A 660 500 116 84
AVEAGE iU Iff 294 116 OR

S 0x210W
INTERIOR

0x210W
EXTERIOR

85-323 15 2
85-326 23 128
85-272 28 2
15-325 22 19
B5-324 16 2
AVERAGE !. Li

B5-339 32 2
135-114 460 2
AVERAGE~ M4 I

22
ZR

2
1

WO!IO

OX11SOW

B5-116 70 2
65-117 208 74 56
B5-115 194 90 42
85-328 90 2
85-113 22 16 2

5-114 460 2 22
AVERAGE H74 21 M1

2

18
16 2 2

It I a

B5-116 70 2
15-11 26 2
B5-113 22 16
AVRAE 12 z

2

z

2

a

2
2

a

Page 6



Sub-Surface Soil Sample Grid Cell Averages
Metals Recovery Area Excavation

GRID SAMPLE SAMPLE
LOCATION LOCATION I.D.

SAMPLE RESULTS
0'.V1't-2' 2,.'2 3*.4'

(pCilg Total Uranium)
4'-6 £'-S' *Ir-lO

0'-V V-2' -30 36-4# 41.6# 60-46 W-10'

Oix20W

WxOW

OXO

WxOE

Ox6OE

85-4
85-5

85-8
AVERGE

65-8

85-194
B5-197

15-194
85-200
85-197
65-182

85-184
15-183
85-182

B5-339
B5-114
15-334
15-333
65-133

55-114
B5-113
B5-26
B5-31
65-132
B5-133
B5-27
65-32
B5-144

80
274

140

140
1MR

140

20
46

20

20
2

46
34

at

2
2
34
il

32
460
2

26
19
Mo

20
2
i_

18
16
]z

18
2
16
2
10

2
30
2
.I

22
2

26
28

26
21

305x21 OW

3308xISW

2
2
2
2

22 2

1 22 a

460 2
22
40

16 2
25 2

22
16

2
2

2

19
70
2

1148

w42

2
2

l2 12

Page 7



Sub-Surface Soil Sample Grid Cell Averages
Metals Recovery Area Excavation

GRID SAMPLE SAMPLE
LOCATION LOCATION i.D.

SAMPLE RESULTS
0'-V 1V-2, 2.3' 3'-4-

(pCi/g Total Uranium)
4-6' 6.-a, 5.1O-0
WX fi'-8' A'-10'

300xlSOW

3O0802OW

3OSx6OW

3OSx3OW

30SxO

85-113
85-179
85-12
85-145
85-32
85-144

B5-5
85-179
B5-145
B5-29
85-28
85-6
AVERAGE

85-9
85-176
B5-8

B5-8
635-176
B5-69
85-175

B5-175
85-197
B5-60
65-63
85-61
B5-62
65-100
ISVERAGE

66
60
118
2

1148
71!

274
66
118
86
2
22
V

20
2

140

140
2
42
98

98
46
48
44
60
26
18
4!

22
14
2
2
2

i I a

16 2

2

2
2
2
2

2

18

2

2

I

2

26
12 14

2
18
28
if

28
16
18
76
84
2
1534

26

L6

Page 8 118945



Sub-Surface Soil Sample Grid Cell Averages
Metals Recovery Area Excavation

. GRID SAMPLE SAMPLELOCATION LOCATION I.D.
SAMPLE RESULTS (pCi/g Total Uranium)

0'-V t-2 2r-3' 3'-4' 44' 6V-1' 8*-10*

3OSx3OE 85-197
85-182
85-78
B5-65
B5-181
B5-77
85-63
B5-47
B5-64
8548
55-199
B5-100
85-62

.. 46 16
34 2
38 2
50 26
54 22
24 2
44 76
84 18 24
80 30
50 48
32 16
18 15
26 2
41 21 24

6SOXiSlOW

0SOXl 50W

GSOxiu2OW

60S6 ESW

B5-133 19
B5-134 19 2
B5-313 2 16
B5-143 2 2
B5-144 1148- 11! 1

B5-144 1148
B5-143 2 2
B5-145 118 2
B5-275 20 20
B5-141 2 2
B5-30 2 2

B5-145 118 2
B5-29 86 2
B5-148 18 2
B5-146 2 2
B5-289 20 22
B5-141 2 2
AVERAG 41 1

B5-176 2 2
B5-171 62 24
85-138 20 2
B5-10 2 2
AVERAGE 22 1

2
2
2

Page 9



Sub-Surface Soil Sample Grid Cell Averages
Metals Recovery Area Excavation

GRID SAMPLE SAMPLE
LOCATION LOCATION I.D.

SAMPLE RESULTS
0'-V 1-2@ 2'-3' 3'-4'

(pCi/g Total U ranium)
4'4' 6'-S' V-10'

6080xOW

SOSxO

60Sx 30E

SO8xilsow

65-176
65-171
B5-173
85-175
B5-172
AVERAGE

B5-175
B5-172
B5-1 74
B5-100
B5-193
AVERAGE.

B5-100
B5-78
B5-199
85-67
B5-202
B5-68
B5-193
AVERAGE

B5-134
B5-313
85-143
B5-310
B5-312
B5-279
B5- 135
B5-280
85-311
15-149
B5-278
B5-150
AVERAGE

2
62
28
98

25011
98

250
34
18
30
66

18
16
32
22
18
16
30
n

19
2
2
2
16
2
35
30
26
22
28
32
.u

2
24
2

28
178
R

28
178
2
15
16

15
24
16
18
2
18
16
16

2
16
2
16
2
2
15
2
2

2
16
7
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Sub-Surface Soil Sample Grid Cell Averages
Metals Recovery Area Excavation

GRID SAMPLE SAMPLE
- LOCATION LOCATION I.D.

SAMPLE RESULTS (pC.'g Total Uranium)
0'-1' 1 '-2' 2*-3' 3'-4' 4'-4' 64' 8'-10'

905060W

905x1 20W

90SX90W

B5-143
85-275
85-141
85-281
B5-280
B5-276
B5-277
85-282
85-283
B5-153
85-284
85-1 50
85-140
AVERAGE

B5-141
85-289
85-285
85-277
B5-288
85-290
85-147
85-286
85-140
B5.1353
85-287
85-139
B5-292
AVERAGE

2 2
20 20
2 2

20 2
30 2
2 2
2 2

30 18
16 2
20 22
22 2
32 16
20 18
17 1

2 2
20 22
64 2
2 2
16 2
2 18
30 18
24 30
20 18
20 22
32 16
38 2
18 2

_21 U

B5-297 2 16
85-85 16 22
85-89 2 2
85-86 56 2
B5-136 20 2
85-291 2 2
85-290 2 18
85-296 16 2
85-298 184 2
85-137 2 2
B5-293 84 2
85-139 38 2
B5-294 26 32
85-138 32 16
85-300 60 30
B5-295 2 18
AVERAGE~ 24

2

1

Page 11
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Sub-Surface Soil Sample Grid Cell Averages
Metals Recovery Area Excavation

GRID SAMPLE SAMPLE
LOCATION LOCATION I.D.

SAMPLE RESULTS
0'-1' V'-2' 2'-3 3-4'

(pCi/g Total Uranium)
4%6' s-8' S'-I0'

90xSO0W

9OSx3OW

905x0

B5-136
15-171
B5-168
15-298
85-138
85-300
B5-167
B5-309
AVERAGE

B5-171
15-172
B5-168
B5-169
B5-307
AVERAGE

B5-172
B5-193
B5-192
AVERAGE

B5-193
B5-190
55-192
B5-191
AVERAGE

B5-149
B5-278
B5-150
B5-151
AVERAGE

B5-150
B5-284
B5-153
B5-152
B5-253
B5-154
B5-151
AVERAGE

20
62

262
184
32
60
38

118

62
250
262
26
34

250
30
2
H

30
31
2
2
16

22
28
32
82
41

32
22
20
60
184
2

82

ff

2
24

340
2
16
30
32
106
69

24
178
340
26
18

178
16
40
78

16
2
40
18
19

2
16
22
J2

16
.2

22
24
28
16
22
1_

2

1

90Sx30E

120Sx080W

120Sx150W
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Sub-Surface Soil Sample Grid Cell Averages
Metals Recovery Area Excavation

S GRID SAMPLE SAMPLELOCATION LOCATION I.D.
SAMPLE RESULTS (pCI/g Total Uranium)

0W-1' 1'-2' 2'-3' 3-4" 414' 6'40 8'-10'

I2OSx12OW

I 2O0WOW

65-153 20 22
65-287 32 16
B5-253 184 28
85-156 64
B5-154 2 16
AVERAGE f0 21

B5-294 26 32
65-138 32 16
B5-300 60 30
B5-157 356 32
85-302 20 2
B5-158 2 16
B5-155 42 2
AVERAGE 77 19

120Sx60W

1205x30W

1205x0

B5-138
85-300
B5-167
B5-309
65-308
85-304
B5-301
B5-302
B5-158
B5-159
FPA-3
AVERAGE

B5-169
B5-307
B5-303
B5-304
B5-159
FPA-3
FPA-2
FPA-1
65-170
B5-306
B5-305
AVERAGE

B5- 170
85-306
85-192
FPA-1
&VERAGE

32 16
60 30
38 32

118 106
18 2
34 2
34 2
20 2
2 16

28 2
33 30
is- U

26 26
34 18
22 2
34 2
28 2
33 30
2 2
18 17
2 32

26 56
66 46
26 21

2 32
26 56
2 40
18 17
12 L6

26
L6

26
22
20

20
Zo
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Sub-Surface Soil Sample Grid Cell Averages
Metals Recovery Area Excavation

GRID SAMPLE SAMPLE SAMPLE RESULTS (pCi/g Total Uranium)
LOCATION I.D. 0'-V' 1'-2' 2'-3' 3'4' 4'-6' 6'-S' 8'-10'

120Sx30E B5-192 2 40
B5-191 2 18
AVERAGE I na

1508011OW

I 508X1 BOW

I 5OSX6OW

I BOSx3OW

9ONx6OE

FPA-11 35 18 17
FPA-12 24 2 2
FPA-13 2 25
AVERAGE 10 10

FPA-9 18 2
FPA-10 32 2
FPA-11 35 18
AVERAG.E 71 7

16
17
1_

FPA-3 33 30 26
FPA-4 2 17 2
FPA-5 2 20 21

FPA-1 18 17 20
FPA-2 2 2 22
FPA-3 33 30 26
AVERAGE M if 2a

B5-79 24 2
B5-83 2 2
B5-84 20 16
B5-80 72 40
15.198 2 2
AVERAGE 24 12
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Appendix D-2

Final Survey
Excavation Floor Soil Sample

Grid Cell Averages
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Surface Soil Sample Grid Cell Averages
Metals Recovery

SAMPLE I.D.GRID LOCATION

I SONil OW

1 ONxl OW

F5-223
F5-197
F5-194
F5-175
F5-174
F5-156
F5-155
F5-181

AVERAQE

F5-223
FS-181
F5-176
F5-155
F5-135
F5-157
F5-180
F5-196
F5-228
F5-195
F5-179
F5-177
F5-159
F5-142

AVERAGE

F5-177
F5-159
F5-141
F5-117
F5-98
F5-96

F5-116
F5-158
F5- 134
F5-138
F5-115
F5-111
F5-101
F5-95

F5-137
AVERAGE

Area Excavation

SAMPLE RESULTS
(pCi/g Total Uranium)

2
2
36
17
2
20
2
2

io

2
2

24
2
2
36
33
29
2
2
18
2
2
20

13

2
2
29
36
20
16
15
46
2
2
2

33
2
33
28
1i

ISONx120W

Page 1
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Surface Soil Sample Grid Cell Averages
Metals Recovery Area Excavation

GRID LOCATION SAMPLE 1.0.

120Nx120W F5-98
F5-96
F5-95

F5-101
F5-85
F5-81
F5-80
F5-77
F5-63
F5-57
F5-55
F5-700
F5-693
F5-53
F5-43

F5-673
F5-672
F5-571
F5-695
F5-699

F5-675
F5-688
F5-666
F5-655
F5-629
F5-604
F5-594
F5-540
F5-498
F5-497

AVERAGE

F5-667
F5-628
F5-627
F5-601
F5-538
F5-535
F5-490
F5-560
F5-551

AVERAGE

SAMPLE RESULTS

(pCi/g Total Uranium)
20
16
33
2
16
22
2
38
2
2
18
33
34
22
31
2
2

98
2
31

11

90Nx24OW 18
2
20
25
20
24
22
31
25
22
UI

2
2

32
2
2
2

25
2

24
ig

90Nx140W
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Surface Soil Sample Grid Cell Averages
Metals Recovery Area Excavation

GRID LOCATION SAMPLE 1.0.

9ONxl ROW F5-673
F5-672
F5-671
F5-669
F5-653
F5-623
F5-654
F5-627
F5-599
F5-619
F5-598
F5-570
F5-601
F5-606
F5-552
F5-509
F5-488
F5-483
F5-535
F5-538
F5-556
F5-489
F5-593
F5-624
F5-559

AVERAGE

F5-674
F5-703
F5-705
F5-592
F5-499
F5-495

AVERAGE

SAMPLE RESULTS

(pCiUg Total Uranium)
2
2

98
16
18
20
2
32
28
2

34
28
2

30
2
2
18
2
2
2
2
2
2
2
2

14

9ONx3OW

6ONx2l OW F5-496
F5-493
F5-446
F5-448
F5-377
F5-410
F5-380
F5-350
F5-322
F5-334
F5-357

21
16
34
2
16
23

19

2
2
17
2
32
18
20
24
19
2
18

14
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GRID LOCATION

GONXl SOW

Surface Soil Sample Grid Cell Averages
Metals Recovery Area Excavation

SAMPLE I.D. SAMPLE RESULTS
(pCila Total Uranium)

F5-493 2
F5-492 2
F5-490 25
F5-473 2
F5-441 2
F5-430 2
F5-409 33
F5-376 17
F5-375 16
F5-374 2
F5-372 2
F5-408 20
F5-371 18
F5-315 17
F5-316 18
F5-334 2
F5-317 2
F5-320 2
F5-357 18
F5-356 24

AVERLGE 11

60NxI20W F5-489
F5-483
F5-488
F5-509
F5-476
F5.471
F5-439
F5.429
F5-366
F5-412
F5-388
F5-355
F5-332
F5-364

AVERAOF9

2
2
18
2
2
2
2
2
2
2
2
2
33
28
7
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Surface Soil Sample Grid Cell Averages
Metals Recovery Area Excavation

GRID LOCATION SAMPLE I.D.

S0NI00W F5-509
F5-508
F5-507
F5-505
F5-457
F5-456
F5-455
F5-453
F5-388
F5-386
F5-364
F5-363
F5-362
F5-361
F5-360,
F5-330
F5-329

AVERAGE

F5-505
F5-503
F5-501
F5-499
F5-453
F5-451
F5-450
F5-446
F5-386
F5-384
F5-382
F5-360
F5-359
F5-358
F5-329
F5-327
F5-326
F5-324

AVERAGE

SAMPLE RESULTS
(pCi/g Total Uranium]

2
18
2

24
22
2
2
22
2
2

28
2

26
18
36
25
20
i5

O0Nx6OW 24
2
2
16
22
2
2
17
2
2
28
36
2
20
20
2
24
18
!,2
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Surface Soil Sample Grid Cell Averages
Metals Recovery Area Excavation

GRID LOCATION SAMPLE I.D. SAMPLE RESULTS
(oCi/a Total Uraniuml

3ONxl20W F5-332 33
F5-301 2
F5-288 22
F5-287 24
FS-16 18
F5-33 2
F5-260 2
F5-259 2

F5-5 2
F5-13 2

30Nx30W F5-324 18
F5.331 15
F5-279 2
F5-274 38
F5-24 15
F5.6 18

F5-310 2

30NxO F5-314 18
F5-323 2
F5-266 2
F5-270 2
F5-273 2
F5-278 17
F5-213 22
F5-21 36

F5-310 2
F5-1 2

F5-27 2
Ayf.RAGE J
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Surface Soil Sample Grid Cell Averages
Metals Recovery Area Excavation

GRID LOCATION SAMPLE I.D.

0 x210W

0XV0W

OXBOW

WxOW

F5-265
F5-2
F5-37

F5-251
F5-435
F5-253
F5-256
F5-257
F5-304
F5-290
F5-258
F5-254

AVERAGE

F5-13
F5-528
F5-41

F5-292
F5-306
F5-347
F5-342
F5-222
F5-39
F5-40

F5-437
F5-438
F5-15
F5-10

AVERAGE

F5-10
F5-528
F5-437
F5-39
F5-38
F5-8
F5-6
F5-7

F5-435
F5-221
F5-305

AVERAGE

F5-6
F5-338
F5-35

F5-219
F5-308

6VE[RAGE

SAMPLE RESULTS
(pCi/0 Total Uranium)

2
16
16
26
2
32
20
23
2
36
18
15

1z

2
17
19
2
17
18
2
2
2
2

38
34
26
16
HA

16
17
38
2
2
2
18
2
2
16
2
11

18
2
2
22
2
9
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Surface Soil Sample GAid Cell Averages
Metals Recovery Area Excavation

GRID LOCATION SAMPLE I.D.

30841001 F5-254
F5-250
F5-252
F5-416
F5-462
F5-418
F5-466
F5-520
F5-495
F5-490

F5-250
F5-353
F5-352
F5-396
F5-397
F5-462
F5.246
F5-519

SAMPLE RESULTS
(pCi/a Total Uranium)

15
15
33
2
2
2
15
2
23
25
13

30Sx1t0W

30Sx160W F5-352
F5-351
F5-393
F5-395
F5-394
F5-415
F5-428
F5-401
F5-519
F5-479
F5-474

15
22
2
17
26
2
22
37
!e

2
15
15
31
2
19
18
22
37
2
2
1I
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Surface Soil Sample Grid Cell Averages
Metals Recovery Area Excavation

GRID LOCATION SAMPLE I.D.

305x020W F5-349
FS-347
F5-365
F5-354
F5-404
F5-425
F5-405
F5-469
F5-532
F5-517
F5-482
F5-51 8
F5-474
F5-428
F5-431
F5-414
F5-426
F5-475
F5-387
F5-394

AVERAGE

F5-347
F5-342
F5-404
F5-425
F5-469
F5-491
F5-532
F5-531
F5-529
F5-528
F5-423

AVERAGE

F5-422
F5-421
F5-419
F5-528
F5-527
F5-526
F5-524

AVERAGE

SAMPLE RESULTS
(pCI/p Total Uranium)

18
18
2

23
32
34
2

22
2

21
2
2
2
18
2
24
16
2
15
2
13

30Sx9OW 18
2

32
34
22
31
2
17
2
17
19
1I

24
32
2
17
2
18
28
i1

30Sx6OW
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Surface Soil Sample Grid Cell Averages
Metals Recovery Area Excavation

GRID LOCATION SAMPLE I.D.

30Sx3OW

30SxO

F5-338
FS-419
F5-400
FS-417
F 5-455
FS-524
FS-521
F5-391
F5-413
F5-460
F5-458
F5-511
F5-514
F5-389

F5-389
F5-458
F5-511
F5-512
F5-459
F5-411
F5-390
F5-337
F5-339
F5-401
F5-398
F5-467
F5-523
F5-463

AyE&qi

F5-339
F5-340
F5-341
F5-401
F5-402
F5-467
F 5-4 03
F5-523
F5-525

SAMPLE RESULTS
(pCi/a Total Uranium)

2
2
16
2
2
28
26
2
2
31
15
31
24
18
H4

I

18
15
31
21
18
2
32
2

24
20
16
16
19
21
i1

24
2
2
20
16
16
32
19
26

1'

30Sx3OE
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Surface Soil Sample Grid Cell Averages
Metals Recovery Area Excavation

GRID LOCATION SAMPLE I.).

60306OW

GOSXlSOW

6OSx3OW

F5-581
F5-652
F5-682
F5-663

F"-41
F5-544

F5-596
F5-519
F5-580
F5-610
F5-640
F5-639
F5-662

AVERAGE

F5-519
F5-579
F5-597
F5-809
F5-595
F5-578
F5-637
F5-661
F5-619

AVERAGE

F5-524
F5-521
F5-514
F5-511
F5-613
F5-612
F5-607
F5-571
F5-606
F5-631
F5-658
F5-677
F5-659
F5-664
F5-685

AVERAGE

SAMPLE RESULTS
foCi/a Totul Urnium)

2
2
2

23
21
2
2
37
20
15
2

22
21
11

37
15
2
2
20
28
2
22
2
JA

28
26
24
31
2
2
2

26
30
30
20
34
32
20
23
22

Page 1I



Surface Soll Sample Grid Cell Averages
Metals Recovery Area Excavation

GRID LOCATION SAMPLE. iD.

if5x

90300W

P--5"I1
F6-512
FS-523
FS-571
F"43
F5-838
FS-658
F5-677
F"-78
F"-91
F 5-M0
FS-683
F"864

AYIBQfl

SAMPLE RESULT6
(W)its Tota Urantium|

31

21
19
26
30
27
20
34
2
2

30
2
15
I&

F5-685
F5-677
F5-697
F5-698
F5-49
F5-72
F5-70
F5-81

F5-68
F5-82

F5-102
FS-108
F5-109

F5-4

23
34
16
2
16
25
26
16
32
2

38
28
21
22

a
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Surface Soil Sawple Grid Cell Averages
Metals Recovery Area Excavation

am LOCATION SAMPLE 14D. SAMPLE RESULTS
InCil/ Totmal Uraniuml

FS-677
F5-67.9
F6..691
FS-683
F5-684

F5-4
F5-46
F5-47
F5-48
F 5-88
F5-60
F"-9
F5-71

FS- 107
FS-83
F 5-84

F5-103
F5- 102

AMEMOE

34
2
2
2
1s
22
15
20
17
32
33
18
23
2

20
16
18
38
U1

2
2
36
2
2
18
2
2
2
2
2
15
7

1208xisoW F5-130
F5-129
F5-128
F5-127
F5-166
F5-167
F5-168
F5-169
F5-206
F5-205
F5-204
F5-203

F5-109
F5-108
F5-102
F5-149
F5-143
F5-190
F5-187

AVERAGE

1205x30W 21
28
38
36
2
2
2
1I
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Surface Soil Sample Grid Cell Averages
Metals Recovery Area Excavation

GRID LOCATION SAMPLE I.D.

I20$O=

160Sx90W

FS-102
F5-103
F5-107
F5-143
F5-120
F5-147
F5-151
F5-185
F5-189
F5-187

AVEMOE

F5-227
F5-226
F5-238
F5-236
F5-235
F5-234
F5-233
F5-232

AVERAGE

F5-706
F5-707
F5-708
F5-709
F5-710
F5-711
F5-712
F5-713
F5-714
F5-715

F5-715
F5-716
F5-717
F5-718

AVERAGE

SAMPLE RESULTS
(pCilg Total Uranium'

38
18
2
2

38
17
2
2
2
2
i2

60Nx300W

2
2
30
18
36
34
22
30
12

26
40
24
24
16
22
36
50
28
16

zi
16
24
54
20

It

30Nx300W
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Surface Soil Sample Grid Cell Averages
Metals Recovery Area Excavation

GRID LOCATION SAMPLE I.D.

3ONx2NOW

Ox24OW

30Sx24OW

F5-719
F5-720
F5-721
F5-722
F5-723

F5-724L

F5-724
F 5-725

F5-726

F5-728
F5-729
BAVEA

SAMPLE RESULTS
(0Ci/ Total Urmniunm)

36
2

28
28
58
22

I

30
28
30
ni

32
26
88
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Appendix D-3

Exposure Rate Measurements



Exposure Rate Measurements -- Metals Recovery Excavation Floor

Metals Recovery Area Exposure Rate Measure
Grid Location (uR/hr)

OX 105W 7

OX 120W ___ 16

OX 135W , .11

........... ox ieow 3
OX 415W 9 3
0X 75W 4

1ON X19W 9
IONX 5W 14
10SX10E __7

10S X 251W 1 -

los x 5W 12I
100 N X 105 W

100NX 25W
100 S X 10 E
100S X20 E....... .0 S X 2 .W.....
100 S X25 W-
100S X 42 W
100S X660W
105 N X 40 W
105 N X 70 W
105 N X 80 W
108 S X loW

11ONX 115W
110 N X 50 W
110 N X 95 W
110S X 10 E
110 S X 20 E
110 S X 78 W
115 N X 70 W
115 S X 44 W
115 S X 60 W
12 S X 130 W
12 S X 150 W

120 S X 0
120 S X 30 W
123 N X 85 W
125 S X 40W

130N X 100W
130S X 100W
130S X 110W
130S X 130W
13o0S X 14o W
13O S X_160 W

.13oSX 170W
130 S X 70 W

6
11
6
9

6
11

12
4
16

.16..........
3
12
4

12
5

4
3

14
5
6
6

3
5
6

12
11

6
4
5

11
11
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Exposure Rate Measurements - Metals Recovery Excavation Floor

Metals Recovery Area Exposure Rate Measure
Grid Location (uR/hr)

i3OSX8OW10
135 N X 11OW 8
135 N X 125 W 4
135 N X 135 W 3
135 S X 12 E 8........... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

135 S X 15 W 8
135 S X 20 E 14

140 N X 140 W !8

140 N X 160 W 8

-140SX 11W 6

14OS X 130W 3
140SX14o w 10
140 S X 160 W 7 .3

140 S X 170 W 6
140 S X 38 W 7
140SX 55W 8
145 S X 70 W 14
145 S X 80 W 3
15 N X 135 W 16
15NX 15E 8

15 N X 170W 4
15 N X 185 W 5
15 N X 215 W 6
15NX90W . 6

15 S X 165 W .9

15 S X 185 W 11
15SX45W 11
15SX60W 11

155 S X 105 W ... 7
155 SX"75,W .17
20 N X 105 W 2

.. . . .... .. .. ... .. . .. . . . . . . . . ... . . . ... .. . . .. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
20 N X 105W 5

....2o x W .. ..... .. ........

20SX 75W . 8
22N X 207W 4
25 N X 195 W F 9... .. . .2 5 .N _X 5, E .. .. ... .. . . ..... ..... .. .... . ..... ...9 .. .... . . . ... ..... . .
25SX12E 5

25 S X 175 W 4

27NX20E - 11
30.N X 10,E . 12
30NX IOE 6
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Exposure Rate Measurements -- Metals Recovery Excavation Floor

Metals Recovery Area Exposure Rate Measure
Grid Location (uR/hr)

30 N X 150 W 7_15
30N X 30 W i.---.--.---- 7

30 N X 45 W 13
30 N X 75 W _3

............. .. ... ........30 N X 8 W - --.----.-- 11 _

30SNX 8OW 11

30 S X 120 W 3
30S X 135 -- . .----- 13

30 S X 150 W 2
30S X 30E 9
30 S X 30 W 8.. ... ..3 b s - 3 v -..... .... . . • .. .. . .. .. .. .. .... .. .... ... .... .... .. .......... .....
30SX5W 9
30 S X 60 E 8

30 S X 60 W 6
30 S X 75 W 7 .

32 NX.122 W 10
35 NX115W - 2
35 N X 160 W 7
35 N X 170 W 5
35 N X 85 2
35S X 10 E 6

36 N X 25 W 7
40 N X 10W 6
40 N X 135 W 7
40 N X180 -W 9
40 N X 30oW 5
40 N X 95 W 3
40S X 170W 11
40 S X 190 W 12
43N X45W 5
45 N X 20 E 10

45 N X 200 W 8
45 N X 5 E .8
45 N X65W -3

45 SX 105_W 8
45S X 130W 8
45 S X 140 W 7
45 S X 200 W 8

45 S X 25 E 4
45 SX45 E - 8

4 5 S X 70 W
45 SX 90W 13
5N X15 E 7
5N X 190W 7
5SX 195W 8

P8a0 3



ýsure Rafe Measurements .- Metals Recovery Excavation Floor

V4etals Recovery Area - Exposure Rate Measure
Grid Location (uRIhr|

5ONX -lOOW 6

50 N X 140 W 9
5 X190 w
50 N X 190 W 6

50 SX20W ............ 2-
50S X 503
50 S X 70 W 10
55 N X 70W 6
55NX 70W - 6
55 N X 80W 4
55NS X 10 4
55 S X 95 W4N5 X 1 5 0 w .. . . .9.. . . . .. . .. . . . .. ... . . .... . .. ... .. .6ONXO 4

60 N X 150W 9
-0 N X 165W 4O N x 2 1 0 W .. . .;. .. . .. .......... . 1 i... ...... .... ..... ..

SO-- N X 32 W 5
S0Nx5OW 5~

SOSX lOW 6
SO SX 110W 14
SOS X 135 W 5
SOS X 150W 6
6S X 30E 7.
60SX 30W 4
SOS X60 E 8
SOS X 60W 4
•s•X 5 w 8
55 NK-- 102 W .6.
65NKX125 W 8
6ONX73w 8
70-NX 75 W 2
70NX225 W 3

7 0 . . ... .. .. . . . . . . ...... ........ . .. .. .

70S)16 W3
70 S X 15 W 5
70SX 45 W 4

70 S X 195..W.. ..........

72 N X 42 W 6
76NXO 12

7SNX 115W 8
76WNX16W . 9

75NX W 6
75 N X 93W 11

Page 4



Exposure Rate Measurements - Metals Recovery Excavatio Floor

Metals Recovery Ar"e Exposure Rate Measure
Grid Location (uR/hr)

5SX.9W ...............

.. . . .. . . .... ... ..... .... . .. ... . .. . .. . . .. .. ... . ... .. .. .. .. . . ... .... ... ... .. .. .. . . . . . . . .... .. . .... .. .

5ON X 100W .. 5
50.NX. 15. W4.. ..........
5ONX110W 7. .. . . .5 0 .x -.• o -w ........... ....... ... ... . .. .... . -... .. ...... . ... .

60 NX 20W - 8 _

50 S X 155W I 10
5OS X 190 W650S10..............
50 S X 20 W 12
50 S X 50 W 3
66OS X 70 W 10
55 N X70 W ............... 6
55 N X 75 W . 6
55 N X 80 W .. ...
55SX IOE 4
55 SX95 W ....... r.............. 10 ........

60NXO 4
60NX 150W 9
60 N X 165 W 4
60NX210W W 11
60 N X 32 W 5
60 N X 50 W 5
60 S X 10W 6

60 S X 105W 14
. . .. . . .... .. .. .. ..W . . . . . . ...9 . . . .... .. . . .. . ..... . .. . . .. . . .

60S X 115OW 61

60OSX 30 E ..

60 S X 30W .,......4

60 S X 60 E 8
60 S X 60 W 4
60 S X 85 W 8

65 N X 102 W . 6
N X125W.....8

65 N X 73 W 8
70 N X 175 W 2
70 N X 225 W 3
70SX IOE 3

. . . .. . . . . . . .+ -..... . .. . . . . . . . . . . . . . . . . . ..... . .. . . . .

70S X 15W 3
70 S X 195W 5
70 S X 45 W 4......... .702sx42Wv.. .. ........... ... ......................6..........

. .... 2.............72N X42 W 6

75NXO. . 12

75NX115W 8 9

75 1N X175 W .4.. 61
76 N X 93 W 11

Page 4



Exposure Rate Measurements -- Metals Recovery Excavation Floor

Metals Recovery Area - Exposure Rate Measure
Grid Location (uR/hr)

5SX90W .....

0N X 100W 5
5ONX 115W 4

...... ... .. ...-. --. . .......

5 NX140W . 950N X 140 W; 7

..2-.' 850 S X 155 W 10

50 S X 190W 6
50 S X 20 W 12
5oSX 50W 3......
5O SX 70 W...... .... 10
55NX 70W i.6
55 N X 75W 6
55 N X 80W 4
55 S X 1OE 4

55 S X 95 W 10
60 N X 0 4

60NX 150W 9
60 N X 165 W 4
60 N X 210 W 11
60 N X 32 W 5
60 N X 50 W 5
60SX lOW 1

60S X135w . 5
60 S X 150W 6
60 S X 30 E 7
60SX30W 4
60 SX 60E 8
60 S X 60 W . 4
60SX 85 W i 8

65 N X 102 W 6
65 N X 125 W . . 8
65 N X 73 W 8
70 NX 175W 2
70 N X 225 W 3
70SX 1OE 3

70 S X 15w 3
70 S x 195 w 5
70S X 45 W 4
72 N X 42 W 6

75NX0 X, 12
75NX 115W 8
75NX15W 9

75 NX 175 W .. 675 N X 93W 11

Page 4



Exposure Rate Measurements - Metals Recovery Excavation Floor

Metals Recovery Area Exposure Rate Measure
.Grid Location I (uR/hr)

.. ............... 7 S O W1
75S X 100W 11

76 S X130W 138
.. ............ SX1130W 8

75 S X 185 W . 4.. ............... . . .... ...75 S X 85 W| .. ..... . . . . ..... .. . .....

78NX 36W I7
8N X27W 12

80 N X220W 12
80 N X240 W 11----- -

.......... 8 i ___•0 w ....... ... 11........... .. . • . .... ... . .

80 N X 28 W..80 .N -x.-•; •. ....
80 S X 10 W
80 -- S X"1iO' E ...

8OS~X 175W
80 S X 175 W
80SX21 W
80 S X 45 W
80 S X 60 W
85 N X 15W

• -S X 11. W•6 . .......
5. .-5SX- 165W ....
85 S X 85 W
90 N X 100 W
90 N X 120 W
90 N X 3 7 W
90 N X 75 W
90 S X 130 W
90 S X 165 W
90 S X 30 E

90 S X 4 W
95 S X 83 W

.. .... 4... . .. . ..

10
9
4
9
6

14
7
8
8

12
3
6
8

€
58

15
11

3
8
8" . . .8

.. ...... ...

.. ....... ..... .

.. ... ........

.. .........

Page 5



Appendix D-4

Building 5 Grid System on

Massachusetts Grid Coordinates



) E. OTIS DYER
368 FAIRVIEW AVENUE
BOX 5
REHOBOTH. MASS. 02769
Telephone: (508) 252-4363

Rep;.itered Pnof.uiiu.,I Enxpinera c LoaJ S"muor
to, M""A*0, Rill I, deaJ ,,. Nogh C.../im.

MARCH 28, 1995
TEXAS INSTRUMENTS, INC.

IN ATTLEBORO, MASSACHUSETTS
BUILDING 5 GRID

ON MASSACHUSETTS GRID COORDINATES

IN FEETIN EEFL

60S, 60E
60S, OE
60S, 60W
60S, 120W
60S, 180W
60S, 240W

345, 045.43,
345, 051.08,
345, 056.73,
345, 062.38,
345, 068.03,
345, 073.68,

662,977.99
662,918.27
662,858.52
662,789.79
662,739.06
662,679.32

ON, 60E 345, 105.16, 662,983.64
ON, OE 345, 110.81, 662,923.91
ON, 60W 345, 116.46, 662,864.17
ON, 120W 345, 112.11, 662,804.44
ON. 180W 345, 127.76, 662,744.71
ON, 240W 345, 133.41, 662,684.97

120S, 60E
120S, OE
120S, 60W
120S, 120W
120S, 180W
120S, 240W

344, 985.70,
344, 991.35,
344, 996.99,
345, 002.65,
345, 008.29,
345, 013.94,

662,972.34
662,912.61
662,852.87
662,793.14
662,733.41
662,673.67



T.L
BUILDING 5 GRID
PAGE2OF2

60N. 60E
60N, OE
60N, 60W
60N, 120W
60N, 180W
60N, 240W

345,
345,
345,
345,
345,
345,

164.89,
170.54,
176.19,
181.84,
187.49,
193.14,

662, 989.29
662, 929.56
662, 869.82
662, 810.09
662, 750.36
662, 690.62

0

120N, 60E
120N, OE
120N, 60W
120N, 120W
120N, 180W
120N, 240W

345, 224.62,
345, 230.27,
345, 235.92,
345, 241.57,
345, 247.22,
345, 252.87,

662, 994.94
662, 935.21
662, 875.47
662, 815.74
662, 756.01
662, 696.27



Appendix E

Water Discharge Filtering and Sampling

Methods and Results
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Appendix E: Water Discharge Filtering and Sampling Methods and Results

This appendix provides methodology used and sampling data obtained for water
discharges performed during remediation activities. In the course of remediation
activities water infiltration (principally rain) of the excavated areas required discharge in
order to complete the remediation process. In order to discharge the liquid, an exclusion
permit from the Environmental Protection Agency (EPA) in accordance with the National
Pollution Discharge Elimination System requirements was required. The filtered water
was sampled to assure concentrations were below allowable limits prescribed in the
EPA's Interim drinking water standard as well as lOCFR20, Appendix B, Table II
concentrations for Uranium.

Attachment I to this appendix presents the request to the EPA for the exclusion discharge
permit and details the methodology used to ensure that the discharge quantities were
within the appropriate limits. Attachment 2 to this appendix is a copy of the permit as
issued by the EPA. Attachment 3 to this appendix incorporates the sample data obtained
from the discharge process for compliance determination. All discharges were within the
permissible limits. The results as presented within this Appendix are not intended for use
in the final radiological status survey.



Attachment 1

Request for Exclusion from NPDES
Requirements



*TEXAS
INSTRUMENTS

April 20. 1994

CERTIFIED MAIL
RETURN RECEIPT REQUESTED

Mr. David W. Tordoff, On-Scene Coordinator
UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
Environmental Services Division
Emergency Response Section
60 Westview Street
Lexington, MA 02173-3 185

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

Dear Mr. Tordoff:

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

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

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

TEXAS INSTRUMENTS INCORPORATED * 34 FOREST STREET * ATILEBORO. MA 02703



EPA
Attn: D. Tordoff
Page 2
April 20, 1994

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

GENERAL INFORMATION:

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

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

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

EPA I.D. No: MAD007325814
NPDES Permit No: MA0001791
U.S. NRC Special Nuclear Material License No. 23

Proposed Discharge
Location: Outfall No. 005 - This outfall discharges into an un-named brook that

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

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

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



EPA
Attn: D. Tordoff
Page 3
April 20, 1994

MECHANICALMHDRAULIC CONC£FEM.AL RESIGN:

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

* A perforated drum shall be located in the deepest section of the excavation area with a suction
line connected to pump # 1, gas operated trash pump or electric sump pump.

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

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

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

" The flow will continue to cartridge filter #2, removing suspended solids to the target particle
size (10 microns or less).

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

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

MONITORING AND REPORTING PROGRAM:

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

1. Radiological Monitoring

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



EPA
Attn: D. Tordoff
Page 4
April 20, 1994

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

2. Chemical Monitoring

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

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

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

Sincerely,

MATERIALS AND CONTROLS GROUP

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

Attachments

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



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

Texas Instruments Site.
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Attachment 2

NPDES Permit Exclusion



,tgosI UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

REGION I
ENVIRONMENTAL SERVICES DIVISION

S• 60 WESTVIEW STREET, LEXINGTON. MASSACHUSETTS 02173-31M

April 28, 1994 RECEIVED
Mr. Michael Elliott
Texas Instruments, Inc.
34 Forest Street MICHAEL J.,ELLI
Attleborough, Massachusetts 02703 C-
Re: NPDES Permit Exclusion for dewatering during soil excavation

at your Metals Recovery Site, 34 Forest Street.

Dear Mr. Elliott:

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

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

1. No discharge of oil, sufficient to cause a sheen (as defined
in 40 CFR 110), occurs to the tributary. The discharge of a
sheen of oil constitutes an oil spill and r 3t be reported,
immediately, by you or your contractor to ie National
Response Center [(800) 424-8802.

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

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

01h



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

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

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

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

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

Sincerely,

David W. Tordoff
On-Scene Coordinator
Emergency Response Section

cc: T. Landry USEPA-Permits
K. Keohane Mass DEP-DWPC
L. Domizio Mass DEP-DSHW
J. Kowell Mass DEP-DSHW



Attachment 3

Excavation Dewatering Sampling Results



SWUHAP REPORT
METALS RECOVERY ARIA EXCAVATION DEWATERING

TEXAS INSTRUIMNTS INCORPORATEO

OPERATING PERIOD: Pay 17, 1994 to November 09. 1994.

Paraeters:
$opt.$ date - timel

No.1 pay

No.2 may

NO.3 May

NO.4 May

110.5 May

NO.6 Jun

NO.) Jul

NO.a Jul

NO.9 Jul

NO. 10 Aug

W . I I Aug

NO. 12 Sep

NO.13 Sep

NO.14 Oct

NO. IS Oct

NO.16 Oct

NO.11 Oct

NO. 18 Nov

17 (1630)

It (1030)

;S (1220)

27 (0930)

31 (1000)

11 (1930)

00 (1930)

12 (2100)

29 (2100)

09 (2000)

18 (2000)

14 (1830)

20 (1800)

08 (2000)

11 (1830)

20 (1830)

28 (1130)

09 (1930)

Iff luent

328.00

3820.00

2533.00

1737.00

1624.00

1110.00

796.00

978.00

3815.00

924,00

1460.00

2304.00

1534.00

733.00

1550.00

3340.00

786.00

1122.00

TSS
In mg/I.

Filter 01

610.00

2223.00

381.00

1950.00

731.00

1324.00

563.00

973.00

2487.00

926.00

1198.00

102.00

16.00

234.00

906.00

1114.00

658.00

1030.00

Effluent

14.00

2389.00

13.00

196.00

57.00

74.00

135.00

65.00

616.00

9.00

9.00

21.00

15.00

72.00

364.00

352.00

280.00

990.00

TPH
mg/I

TPH

SAL&

9RL*

SALO

SAL*

ORL*

1.00

BRL"

SALO

BRL*

BRL*

2.40

0.80

BRL*

BRL*

8RL*

son

8RL**

SAL"

SAL"
BRL**

BRL**6

BRLG'

BRL**

BRL**

BRLO"

BRL.99

BRL.66

3.00

BRL**

BRL**

SAL"

METHOD 602

all results In ug/i.

Tol Eth-Sen M+P-XYL O-XYL

16.00

20.00

2.00

3.00

SRL**

SRL"*

BRL*"

BRL*"

SRL"

BRLI*

SRL**

BRL**

0.90

SRL**

SRL" *

SR"L

9.00

BRL* *

SAL"

SAL"
bRL**

S AL"
ORL**

BRLI*

8RL**

BRLO*

8RL**

BRL**

BRL**

BRL**

BRL**

BRL**

2.00

3.00

SAL"

SAL"

SRL**

BSL**

SALO*

BRL**

SAL"

SRLO*

SAL"

BRL"*

BRL**

BRL"*

BRLI*

SRL"

3RL"*

8RL'*

BRLO*

BRL**

BRL**

BRL**

SAL"

BRL*s

SAL"

BRL**

8RLR*

SAL"

SAL"

BRL"

BRL,*

N/A IRL** 10.00 49.00 20.00

Samples lost in transit.

SAL' 1 below reporting limit, reporting limit Is 0.5 mg/I.
SAL" below reporting limit, reporting limit is 1.0 ug/l.
N/A - not available

L.r. - less ttan

Abbreviationst

S•n - lniene
Tot - Toluene

(thien [thy lbentane
NOP-XYL N Note and lpars-Xylener X.L - Ortho-benzene
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SUMMARY REPORT
METALS RECOVERY AREA EXCAVATION DENATRXING

TEXAS INSTRUMENTS INCORPORATED

OPERATING PERIOD:
RADIOCHEMISTRY
WATER QUALITY

MAY 17, 1994 TO MAY 31, 1994.

SAMPLE # 1 SAMPLE # 2 SAMPLE #3 SAMPLE #4 SAMPLE #
RADIONUCLIDZ: SAMPLED MAY 17 SAMPLED MAY 19 SAMPLED MAY 25 SAMPLED MY 27 SAMPLZD NAY 31

pCi/L pCi/L pCi/L pCi/L pCi/L

GAHM SPEC.

Co-60 L.T. 3. E 00 L.T. 3. E 00 L.T. 4. E 00 L.T. 4. E 00 L.T. 4. R 00

CS-137 L.T. 3. E 00 L.T. 3. E 00 L.T. 4. E 00 L.T. 4. 8 00 L.T. 5. E 00

EU-1S2 L.T. 5. E 00 L.T. 9. E 00 L.T. 1. E 01 L.T. 1. E 01 L.T. 1. Z 01

EU-154 L.T. 9. E 00 L.T. 9. E 00 L.T. 9. E 00 L.T. 1. E 01 L.T. 1. Z 01

RA-226 L.T. 6. E 01 L.T. 6. E 01 L.T. 8. E 01 L.T. 7. Z 01 L.T. 1. E 02

AC-228 L.T. 1. E 01 L.T. 1. E 01 L.T. 2. E 01 L.T. 2. 3 01 L.T. 2. E 01

U-235 L.T. 2. E 01 L.T. 2. E 01 L.T. 3. E 01 L.T. 3. 3 01 L.T. 4. E 01

U-238/TH-234 1.3 +-0.3 E 02 L.T. 7. E 01 L.T. 9. E 01 L.T. 9. 3 01 L.T. 1. E 02

TH-230

U-235

U-238

TH-232

L.T. 6.

L.T. 2.

1.3 +-0.3

L.T. 1.

E 01

E 01

E 02

E 01

L.T.

L.T.

L.T.

L.T.

6.

2.

7.

1.

E

E

E

E

01

01

01

01

L.T.

L.T.

L.T.

L.T.

S.

3.

9.

2.

E

E

E

E

01

01

01

01

L.T. 3.

L.T. 1.

8.9 +-3.5

L.T. 4.

3-01

3-01

E-01

3- 01

L.T. 6.

6.7 +-2.0

2.0 +-0.3

L.T. 6.

3-01

a 00

3 02

3- 01

L.T. - less than



SUlMMAR REPORT

NETALS RECOVERY AREA ZXCAVATZON DWAE'fIG
TEXAS INSTRUMENTS IrCORPORh2ED

OPERATING PERIOD: JUNE 15, 1994 TO JULY 12, 1994.
RADIOC8EHNSTRY
WATER QUALITY

SAMPLZ #S SAMPLE #7 SANPLZ #8
RADZONUCLIDE: SAMPLED JUN s SAMPLED JUL O0 SAMPLED JUL 12

pci/L pCi/L pCi/L

GAMIA SPEC.
Co-60 L.T. 3. 3 00 L.T. 3. 3 00 L.T. 3. Z 00

CS-137 L.T. 3. E 00 L.T. 4. 3 00 L.T. 3. Z 00

EU-I52 L.T. 9. 3 00 L.T. 1. E 01 L.T. 9. 3 00

EU-154 L.T. 9. 3 00 L.T. 1. 3 01 L.T. B. 3 00

TH-230/RA-226 L.T. 4. 3 01 L.T. 7. E 01 L.T. 7. 8 01

TH-232/AC-22U L.T. 1. 8 01 L.T. 2. 3 01 L.T. 1. 3 01

U-235 L.T. 2. 3 01 L.T. 3. 3 01 L.T. 3. Z 01

U-238/TB-234 L.T. 6. Z 01 L.T. 6. Z 01 L.T. S. E 01

L.T. - 1es than



SUMMARY REPORT
METALS RECOVERY AREA EXCAVATION DEMAT3RAIG

TEXAS INSTRUMENTS INCORPORATED

OPERATING PERIOD:
RADIOCREMISTRY
WATER QUALITY

JULY 26, 1994 TO SEPTEMBER 20, 1994.

SAMPLE #09 SAMPLE #10 SAMPLE #11 SAMPLE #12 SAMPLE #13
RADIONUCLIDE: SAMPLED JUL 26 SAMPLED AUG 04 SAMPLED AUG 18 SAMPLED SEP 14 SAMPLED S3P 20

pCi/L pCi/L pCi/L pCi/L pCi/L
GA SEC

GAMMA SPEC.
Co-60

CS-137

EU-152

EU-154

TR-230

RA-226

TH-232

U-235

U-239

TH-234

L.T. 2. E 01

L.T. 2. E 01

L.T. 5. E 01

L.T. 5. E 01

L.T. 2. E- 01

L.T. 3. E 02

L.T. 2. E- 01

6.3 +- 1.0 E 01

5.7 +-0.5 E 01

L.T. 2. E- 01

L.T. 3.

L.T. 3.

L.T. 9.

L.T. 8.

4.6 +-3.6

L.T. 6.

L.T. 2.

L.T. 2.

2.2 +-0.6

L.T. S.

E 00

E 00

E 00

E 00

E-01

E 01

E- 01

E- 01

E 00

E 01

L.T. 4.

L.T. 4.

L.T. I.

L.T. 1.

L.T. 4.

L.T. 7.

L.T. 6.

6.5 +- 3.0

5.4 +-0.9

L.T. 8.

E 00

E 00

* 01

* 01

E- 00

E 01

E- 01

E- 01

E 00

E 01

L.T. 3.

L.T. 4.

L.T. 9.

L.T. 1.

4.9 +-3.4

L.T. 8.

L.T. 2.

8.0 +-1.3

6.5 +-0.6

L.T. 9.

3 00

3 00

2 00

E 01

3-01

3 01

3-01

3 00

E 01

3 01

L.T. 4.

L.T. 3.

L.T. 1.

L.T. 1.

3.2 +-2.8

L.T. 7.

L.T. 2.

L.T. 2.

4.6 +-2.9

L.T. 6.

a 00

3 00

3 01

3 01

3-01

3 01

3- 01

3- 01

3-01

E 01

TH-230 L.T. 2. E- 01 4.6 +-3.6 E-01 L.T. 4. E- 01 4.9 +-3.4 E-01 3.1 +-2.8 C-01

L.T. - less than



9.668

SUMMARY REPORT
METALS RECOVERY AREA EXCAVATION DEIATEING

TEXAS INSTRUMENTS INCORPORATED

OPERATING PERIOD: OCTOBER 09, 1994 TO NOVEMBER 09, 1994.
RADIOCHE"ISTRY
WATER QUALITY

SAMPLE #14 SAMPLE # 15 SAMPLE #16 SAMPLE #17 SAMPLE #10
RADIONUCLIDE: SAMPLED OCT 08 SAMPLED OCT 11 SAMPLED OCT 20 SAMPLED OCT 23 SAMPLED NOV 09

pci/L pCi/L pCi/L pCi/L pCi/L

GAMMA SPEC.
Co-60

CS-137

EU-1S2

EU-154

TH-230

RA-226

TH-232

U-235

U-238

TH-234

L.T. 4.

L.T. 4.

L.T. 1.

L.T. I.

L.T. 3.

L.T. 3.

L.T. 2.

L.T. 2.

6.1 +-3.5

L.T. 1.

E 00

E 00

E 01

E 01

E- 01

E- 01

E- 01

E- 01

E- 01

E 02

L.T. 3.

L.T. 5.

L.T. 1.

L.T. 1.

2.9 +-2.8

L.T. 1.

L.T. 2.

1.6 +-0.5

1.6 +-0.2

N/A

Z- 01

E 00

E 01

E 01

E- 01

E 02

E- 01

E 00

E 01

L.T. 4.

L.T. 5.

L.T. 1.

L.T. 1.

L.T. 2.

L.T. S.

L.T. 4.

1.1 +-0.4

9.1 +-1.3

L.T. 9.

E 00

E 00

E 01

3 01

E- 01

E 01

E- 01

E 00

E 00

E 01

L.T. 4.

L.T. S.

L.T. 1.

L.T. 1.

L.T. 2.

L.T. 9.

L.T. 2.

5.9 +-1.1

4.2 +-0.4

L.T. 1.

E 00

E 00

E 01

E 01

3- 01

S 01

3- 01

3 00

E 01

E 02

L.T. 3.

L.T. S.

L.T. I.

L.T. 9.

L.T. I.

L.T. 7.

L.T. 3.

6.3 +-1.3

5.0 +-0.S

L.T. 9.

I 00

3 00

a 01

3 00

2 02

3 01

3- 01

z 00

3 01

! 01

L.T. - less than
N/A - not avaliable



TEXAS INSTRUMENTS INCORPORATED
Atlebwo, Mmachusetts

REMEDIATION OF BUILDING INTERIORS
BUILDINGS 4,9 , AND 10

NRC License/Docket No: SNM-2Y70-33

Report
Version: 1.0

Prepared by

October 1996

1jjq45



1.0. INTRODUCTIO N ................................................................................................................................. I
1.1. PURPO SE OF REPO RT ........................................................................................................... 1
1.2. SCOPING ACTM TIES ............................................................................................................. 2
1.3. BACKG RO UND INFORM ATION .............................................................................................. 2

2.0. SITE INFORM ATION .......................................................................................................................... 3
2.1. G ENERAL SITE DESCRIPTION ........................................................................................... 3
22. DETERMINATION OF AFFECTED AREAS ....................................................................... 3
2.3. HISTOR ICAL REM ED IATIO N ................................................................................................... a
2.4. SITE CONDITIONS AT THE TIME OF FINAL SURVEY FOR REMEDIATION

ACTIVITIES .............................................................................................................................. 8
2.6. RELEASE G UIDELINES ....................................................................................................... 9

3.0. MANAGEMENT AND PROJECT ORGANIZATION ....................................................................... 9
3.1. M ANAG EM ENT PO LICY ..................................................................................................... 9
3.2. PROJECT ORGANIZATION AND RESPONSIBILITIES .................................................... 10

4.0. REM EDIA TIO N ACTIVITIES ........................................................................................................ 10
4.1. BUILDING 10 .......................................................................................................................... 10

4.1.1. Areas I through 12 and 18, Concrete Floors and Underlying Solis ........................ 10
4.12. Area 17, Building 10 Roof ......................................................................................... 12
4.1.3. Special Features ..................................................................................................... 12
4.1.4. Drainage System ..................................................................................................... 12

4.2. BUILDING 4 ............................................................................................................................ 13
42.1. Areas 13 through 15 Concrete Floors, Underlying Soils, and Brick Wall ................. 13
4.2.2. Special Features ..................................................................................................... 13
4.2.3. Drainage System ..................................................................................................... 14

4.3. BUILDING 5 - AREA 16 CINDERBLOCK WALLS, CONCRETE FLOORS, AND
UNDERLYING SO ILS ......................................................................................................... 14

4.4. W ASTE PRO CESSING ....................................................................................................... 14
4.5. W ASTE DISPO SAL ............................................................................................................. 15
4.6. HEALTH AND SAFETY/COMPLIANCE STATISTICS ....................................................... 15

4.6.1. Lost-Time Injuries ...................................................................................................... 16
4.6.2. Personnel Dose Summ ary ...................................................................................... 16
4.6.3. Air Sampr lng/Offslte Em issions ............................................................................... 16
4.6.4. Effluent Discharges ................................................................................................... 17

5.0. FINAL SURVEY OVERVIEW ........................................................................................................ 17
5.1. SURVEY OBJECTIVES ....................................................................................................... 17
5.2. SURVEY PROCEDURES ....................................................................................................... 18

5.2.1. Area Classification ....................................................................................................... 18
5.2.2. Reference G rids ........................................................................................................ 18
52 .3. Standard O perating Procedures ............................................................................... 19
5.2.4. Concrete and Wall Surface Contamination Measurements .................................... 20
5.2.5. Sampling and Analyses of Concrete and Soil ......................................................... 20
5.2.6. Surface Contamination Measurements of Roofing Material ................................... 20
5.2.7. Exposure Rate M easurem ents ............................................................................... 21

5.3. INSTRUM ENT ATIO N .......................................................................................................... 21
5.4. BACKGROUND LEVELS DETERMINATION ..................................................................... 22
5.5. SAM PLE ANALYSES .......................................................................................................... 23
5.6. DATA INTERPRET ATION .................................................................................................. 23
5.7. RECO RDS ............................................................................................................................... 24

6.0. FINAL SURVEY RESULTS .......................................................................................................... 24
6.1. BACKG RO UND LEVELS ..................................................................................................... 24
6.2. TERMINATION SURVEY DATA EVALUATION - AFFECTED AREAS .......................... 24

Texas ka• n•'w kipomew SNW-2300o 70-33 cqif



62.1. Budtng 10 Grtd Cells ................................................................................................... 24
622. Buidi 10 Rod .................................................. u ........................................................ 25
6.23. Building 10 Special Featur ....................................................................................... 25
62.4. Buildings oand 4 a ........................................................................................ 25
62.5. Building 4 Grid C ls ..................................................................................................... 25
62.6. Build"ng 4 Spe• al Fe turest ........................................................................... i ............. 26
62.7. Buldking 5 Grid Ceb ..................................................................................................... 26
62.8. Reidual Activity Invetory ........................................................................................... 26

6.3. FINAL GAMMA EXPOSURE RATE SURVEY .................................................................. 27

7.0. CONCLUSION .................................................................................................................................. 27

8.0. REFERENCES .................................................................................................................................. 27

FIGURES

1. Msp of M--- and Aftboro Showin Localio and Plan View ot te Texas Initments Se ........ 4
2. Building 4 - Affected Areas ..................................................................................................................... 5
3. Building 5 - Affected Areas .................................................................................... ............ 6
4. Building 10 - Affected Areas .................................................. ............ ...................... 7
5. Project Organization ............................................................................................................................ 11

TABLES

1. Summary of Waste Type and Volume Resulting from Remediation Activities ..................................... 15
2. Average Air Sample Results ............................................................................................................ 17
3. Radiation Detection Instrumentation ................................................................................................ 21
4. Background Levels - Building Interior Remediation ......................................................................... 22

ATTACHMENTS

1 BUILDING INTERIORS REMEDIATION FILE CODES
2 BUILDINGS 4, 5, AND 10 GRID CELL TERMINATION DATA
3 ROOF TERMINATION SURVEY DATA
4 BUILDINGS 4 AND 10 SPECIAL FEATURES
5 BUILDINGS 4 AND 10 DRAINAGE SYSTEM DATA
6 RESIDUAL ACTIVITY INVENTORY
7 BUILDING INTERIORS REMEDIATION WASTE SHIPPING SUMMARY
8 FINAL GAMMA EXPOSURE RATE SURVEY DATA

Tame Nownwo ktn ftd SNM-234Docka 70-3 C3ntn
NufdwM A. £ a- w 10 OCI*W 1996 Pm iv



ACROWY• AND AhEVIATONS

AN1 Arm National Selrds IituM
AM Amsdwa Society for T ng and M rialls
CEDE commited effctve do"e equilfalent
CFR Code o& Feder alRgulations
Cl cawtiWon
DAC derived air concetrtonk

EPA U.S. wEvronmtal Protection Agency

HASP heah and saety plen
HEPA high efficiency particulate air
HFIR hlollux Wslope reaor
M&C Metals & Controls, Inc.
MDA minimum detectable acvity
MPA mater profsing ara
Nal sodium iodide
NIST National Institute of Standards and Technology
NPDES National Pollutants Dischare Elimination System
NRC U.S. Nuclear Reguory Cmm
NUREG Nuclear Reguao Agency
PVC po"Y chlorde
RCA radolIgia controlled area
RCM medlmaion/contruction manager
SDMP Site DecommissiOnng Managemnent Plan
SNM - nuclear materials (license)
SOP stndad operating procedure
SWAs standard work aream
TEDE total effective dose equivalent
TI Texas Instruments Incorporated
TLD thermoluminescent dosimeter
VC vitreous clay
WESTON Roy F. Weston, Inc.

UNITS AND MEASUREMENTS

pmicroroentgen
cm centimeter
cpm counts per nmnute
dpm disintegrations per minute
ft feet
if square feet
ft3 cubic feet
g gram
If linear tool
m meter
mrsm mlliroentgen equivalent in man
pCVg picocurles per gram

Team Wnwiwrafs kvwpwood
IAadb. A R mif CAt

SWM23VDoC~l TO-=
Chinb Im M

Crommpý v



1.0. INTRODUCTION

Texas Instruments Incorporated (TI) has completed decontamination of its Attleboro Facility, including

termination surveys. The results of the termination surveys have been documented in a series of reports,

including this one, each focusing on selected paris of the site.

This report describes the decontamination and termination surveys of Buildings 4, 5, and 10.

Decontamination activities in Buildings 4. 5, and 10 included removal of concrete slabs, roofing material,

drains, cinder block walls, excavation of underlying soil, scarification of building surfaces and other similar

measures. Approximately 34,600 cubic feet (ft3) of waste exceeding remeaiation criteria was transported

off-site for disposal in a licensed disposal facility in Clive, Utah. As a result of the decontamination

activities, the total contamination in Buildings 4, 5, and 10 was reduced from an estimated 282 millicuries

(mCi) to an estimated 4 mCi.

Termination surveys, completed in accordance with U.S. Nuclear Regulatory Commission (NRC)

guidance, confirm that decontamination has been successful. Based on the results of the termination

surveys in Buildings 4, 5, and 10, and similar surveys documented in the other reports that TI has

submitted to the NRC, TI will request termination of the NRC Special Nuclear Materials (SNM)-23 license

and release of the entire Attleboro site for unrestricted release.

1.1. PURPOSE OF REPORT

This report documents the results of the remediation of building interiors and the termination surveys

performed by Roy F. Weston, Inc. (WESTON), from 1995 to 1996 at the TI Attleboro facility. Previous

reports have documented surveys of other areas; this report documents the final radiological termination

surveys of affected areas defined in Buildings 4, 5, and 10. Remediation activities and termination

surveys have been completed in accordance with:

- The TI radioactive materials license (SNM-23).

- The TI 1992 Remediation Plan.

- The Supplement to the 1992 Remediation PMan. Option I of the 1981 Branch Technical
Position (46 FR 52061, October 23, 1981).

- NRC Guidelines for Decontamination of Facilities and Equipment Prior to Release for
Unrestncted Use or Termination of Licenses for Byproduct. Source, or Special Nuclear
Material.

- Nuclear Regulatory Agency(NUREG)/CR-5849, Manual for Conducting Radiological Surveys in
Support of License Termination.

- The U.S. Atomic Energy Commission, Regulatory Guide 1.86, Termination of Operating
Licenses for Nuclear Reactors.

The objective of this report is to provide information to support NRC termination of SNM-23 and release of

the Attleboro site for unrestricted use.

Teoms Instruments Inclxvporsed SM-23/Docket 70-33
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resulting from onsite visits and document review. Several test and pilot-scale decommissioning efforts

were undertaken to further refine quality assurance (QA), sampling, decontamination, and radiological

safety processes. These elements were consolidated into project plans to provide a comprehensive,

systematic means to implement field activities. A summary of correspondence and formal documentation

Is included below:

92-JUL-25 Amendment Request attached to Burial She Remediatlion Plan S

94-DEC-XX Supplement to the 1992 Remedlation Plan. Rev. 0 _

96-MISC Classiflication and Characterization Surveys
96-JUN-XX Response to Comments I

95-JUN-XX Building Interiors Remedlation Project Plan

95-OCT-02 Response to Commerts "

1.3. BACKGROUND INFORMATION

The TI facility in Attleboro, Massachusetts. was owned and operated by Metals & Controls Corporation

(M&C), until 1959, at which time M&C merged with TI. The General Plate Division of M&C began

processing nuclear materials in 1952. From 1952 through 1959, M&C fabricated uranium fuel elements

for the Naval Reactors Program and for government research reactors. After the merger in 1959, TI

continued fabricating fuel elements for the U.S. Navy and the government. Source materials (e.g., natural

uranium, depleted uranium, and thorium) were used under the same programs. Ti's involvement in the

U.S. Navy's nuclear program continued into the mid 1960s. The final chapter of Ti's nuclear business

involved the fabrication of high flux isotope reactor (HFIR) fuels. The HFIR project spanned several years

from about 1964 to 1981. Work with nuclear materials was gradually reduced, beginning about 1967. By

1981. TI had disengaged from the HFIR project and, by so doing, permanently concluded its involvement

with uranium fuel-element manufacturing.

Nuclear manufacturing operations were primarily performed in the northern third of Building 10. Support

activities, including transportation and storage, were performed in the balance of Building 10. Pnor to the

construction of Building 10, milling operations took place in the central area of Building 4. Building 5 was

used for waste management activities, including the operation of an incinerator and of an evaporation tank.

These buildings have undergone numerous upgrades and modifications since nuclear manufacturing

operations stopped.

Tnxn Wenurworft Inoorporaled SNM-23&Docai* 70-33
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2.1. GENERAL SITE DESCRIPTION

The TI Facility is located in Attleboro, Massachusetts, approximately 48 kilometers south of Boston on
Route 123 (Figure 1). The facility is located in a mixed area of industrial, residential, and commercial

zoning, and includes over 20 buildings covering approximately 275 acres. This report describes

remediation activities and final surveys of areas located in Buildings 4, 5, and 10 (Figure 1). Buildings 4
and 10 are open-floor manufacturing buildings, with structural columns supporting roof sections of 20 to

30 feet (ft) in height. Various locations on the manufacturing floors have been modified with temporary

and permanent walls and other barriers. Building 5 is an office/manufacturing building, with structural

walls supporting roof sections ranging from 15 to 25 ft in height. Additional site and building descriptions

are included in the Supplement to the 1992 Remedlation Plan.

2.2. DETERMINATION OF AFFECTED AREAS

Based upon characterization and classification surveys performed in 1995, approximately 45,000 fe of affected

floor space was defined in Buildings 4, 5, and 10. The nature of contamination, as defined in these surveys, was

surface contamination on concrete floors and utility trench rims exceeding the unrestricted release criteria

presented in the SLupenwn to the 1992 Rereciabton Plan. Characterization surveys, performed in affected

areas immediately prior to decontamination activities with the intent of providing exact contamination boundanes,
identified an additional 10,000 f? of contiguous affected floor area and localized areas of subsurface soil

contamination.

Roof characterization surveys performed in the summer of 1995 identified approximately 8,000 ft2 of

affected area on the roof of Building 10. Roof surveys were implemented based on historical use of direct

exhausting uranium processing equipment through roof penetrations that have since been sealed. During
roof decontamination activities, approximately 2,000 ft2 of additional affected surface area was defined.

Affected areas in each building were further subdivided into "decontamination areas" based upon physical

barrers such as walls and partitions, and historical operations at that particular location (i.e.. Areas I
and 4 - former uranium cladding operations, Areas 6 and 12 - acid dissolution). The use of

decontamination areas was also intended to facilitate future cost recovery associated with specific
contract operations. A total of 18 decontamination areas were defined. The locations of these areas

within each building are illustrated on Figures 2, 3, and 4. Decontamination operations were performed
over 64 grids (10 meter-by-10 meter) inside of Buildings 4. 5, and 10, and 23 grids on the roof of

Building 10. The grid system was placed over affected areas, independent of decontamination area

boundares, and serves as the basic reference to present termination survey data.

Tex" irwnsmme Inotponud SNM-23/DoCk. 70-33
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Figure 2. Building 4 - Affected Areas.
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Figure 3. Building 5 - Affected Areas
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2.3. HISTORICAL REMEDIATION

,o Extensive decontamination efforts and release surveys to support license termination were undertaken

from 1981 through 1982 and involved "washing" of interior areas of Buildings 4 and 10, followed by

surface contamination surveys. The results of these activities were summarized and submitted to the

NRC in 1983.

Soil and parking lot areas adjacent to Building 5 were remediated in 1994 and are summarized in a report

entitled Remediation of the Metals Recovery Are,. Other historical soil remedlation activities exterior to

plant buildings were described in the Remediation of the Bldg 12 Former Burial Site and Remediation of

Exterior Areas Adjacent to Buildings I I and 12 Final Report that were previously submitted to the NRC.

A test decontamination was undertaken in several areas of Building 10 in February 1995. This

demonstrated the ineffectiveness of concrete scarification techniques and was completed in March 1995.

A comprehensive "pilot" remediation program was initiated on an area of more than 7,OOC ft2 that was

formerly used for uranium cladding operations in the northern section of Building 10. The pilot program

was executed in July 1995 through TI's contractor, WESTON. The pilot program objectives were to

remediate contaminated surfaces and underlying bulk material and to develop unit costs for various

decontamination activities. The pilot program was completed in August 1995.

Based on pilot program findings, a drainge-system characterization program was implemented as part of

the overall decommissioning process in September 1995. The characterization program findings were

incorporated into the full-scale decommissioning program, and are included in this report.

2.4. SITE CONDITIONS AT THE TIME OF FINAL SURVEY FOR REMEDIATION ACTIVITIES

Due to active manufacturing operations and the need for storage of stock and equipment in affected

areas, relocation of loose material and rescheduling operations were necessaiy to perform termination

surveys and decontamination activities. At the time of final survey, full or partial grid cells inside buildings

could be in the following conditions:

Condition 1. Intact concrete slab that had been subject to bulk material sampling and preliminary surface

contamination surveys. Adjacent wall surfaces were intact.

Condition 2. Sections of contaminated concrete slab had been removed as contaminated bulk mateial.

Exposed soil had been excavated to various depths based on field screening measurements and

analytical sample data. Where necessary, subsurface features such as trenches, drain lines, and sumps

had been decontaminated or removed. Adjacent wall surfaces were either intact or had been scabbled to

remove surface contamination.

Texa IswumenW Incorporated SNM.23/Docket 70-33
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Condition 3. All concrete had been removed as contaminated bulk material. Exposed soil had been

excavated to various depths as necessary. Where necessary, subsurface features such as trenches,

drain lines, and sumps had been decontaminated or removed. Adjacent wall surfaces were either intact,

had been scabbled, or entire sections had been removed.

Condition 4. Roof decontamination operations required the vacuuming of contaminated dust and gravel

and removal of contamination trapped between roof tar layers. At the time of the final survey, roof grid

cells could be completely opened to the underlying insulation and support beams, or could have small

sections removed to the underlying insulation, or could have been vacuumed and mopped to remove

loose contamination.

2.5. RELEASE GUIDELINES

Section 3.3.1 of the Supplement to the 1992 Remediation Plan (December 1994) defines volumetric

release criteria for bulk material and soils to be removed during the remediation of contaminated building

interiors at the TI Attfeboro Facility. Release criteria defined in this document are based on discussion

presented In an NRC Branch Technical Position (BTP) (46 FR 52061, October 1981). The release

criterion for natural and enriched uranium is 30 picocuries per gram (pCi/g) and 35 pCi/g for depleted

uranium. The acceptable exposure rake at 1 meter (m) above the surface as prescribed by the NRC is 10

microroentgen per hour (pR/hr) above background. In addition to the volumetric contamination criteria,

surface contamination levels on personnel, equipment, and materials leaving radiological controlled areas

(RCAs) must not exceed the surface contamination limits specified In Reguiatory Guide 1.86, Termination

of Operating License for Nuclear Reactors, Table I, and Appendix E of the Supplement to the 1992

Remediation Plan. These surface contamination limits are 1,000 disintegrations per minute

(dpm)/100 square centimeters (cm2) (removable), 5,000 dpm/100 cm 2 (total), and 15,000 dpm/100 cm2

(maximum) and also are applied to all residual surfaces in affected areas following decontamination.

Project plans incorporated policies and procedures to guide remediation activities so that the release

criteria specified in the aforementioned references were achieved.

3.0. MANAGEMENT AND PROJECT ORGANIZATION

3.1. MANAGEMENT POUCY

The TI management policy mandated that all surfaces and bulk material within affected areas would be

sampled and surveyed for comparison to the release guidelines specified in the Supplement to the 1992

Remediation Plan and supporting documents identified in Sections 1.1 to 1.2 of this report. If this

charactenzation indicated that release guidelines were exceeded, areas would be decontaminated to

reduce surface and bulk material radioactivity to as low as reasonably achievable below the release

guidelines. If contaminated areas were identified that posed an immediate hea! i risk to plant workers or

the public, these areas would be subject to immediate control and remediatii,,a.
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32. PROJECT ORGANIZATION AND RESPONSIBILITIES

WESTON was retained by TI as the project remediation/construction manager (RCM). WESTON

provided comprehensive technical, health and safety, cost and schedule, and subcontractor management

services. In managing the remediation, WESTON retained five primary subcontractors (Figure 5) and

over 20 second-tier support subcontractors.

4.0. REMEDIATION ACTIVmES

The following section provides a brief discussion of the remediation activities performed in

decontamination areas 1 through 18, located within Buildings 4, 5, and 10. Discussion is provided for

remedlation of concrete wall and floor surfaces; building roofs; special features including utility trenches,

sumps, equipment pads, and capital equipment; and underlying soils. Contaminated materials consisted

of bulk soil and concrete, piping, metal and miscellaneous debris, and protective clothing. Contaminated

materials were transported to a materials processing area for assay, packaging, and shipment. The

processing area also was used for soils remediated external to the buildings.

Remediation activities were performed under a comprehensive radiological/heaith and safety plan (HASP)

and systematic radiological protection operating procedures. As remediation tasks were completed,

termination surveys and sampling were performed. Verification samples were archived for future

confirmatory analyses by the NRC.

4.1. BUILDING 10

Building 10 included interior decontamination areas 1 through 12 and 18, which covered approximately

41.500 ft2. A portion of the roof of Building 10, covering approximately 10,000 ft2' was defined as

decontamination area 17. Several special features and the underlying drainage system were subject to

extensive remediation activities. Special features included subsurface sumps, utility trenches, and

equipment pads.

4.1.1. Areas I through 12 and 18 Concrete Floors and Underlying Soils

Approximately 15,000 fIt of concrete slab (ranging in thickness from 6 to 18 inches) was completely

removed and transported to the materials processing area (MPA). To facilitate crushing and processing

operations, slabs were separated at the MPA to segregate between material exhibiting surface

contamination only versus material exhibiting bulk contamination. Standard removal techniques included

the application of concrete saws, breakers, and miscellaneous heavy equipment used for loading. An

additional 800 ft2 of concrete surface (including floors and walls) was subject to scarification with several

types of pneumatic and electric scabbling equipment. Concrete remediation activities resulted in the

generation of approximately 18,000 f13 of waste transported to the MPA.
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Approximately 30,000 ft of contaminated soil was excavated and transported to the exterior MPA for

processing. The extent of the excavation was determined through field radiological measurements and

soil sample analyses from surface and core samples. Excavation and transport were performed with a

variety of heavy equipment including excavatr'- and Bobcat loaders. In September 1996, an additional

1200 fe were excavated below two electncal suustations located in these areas.

4.1.2. Area 17, Building 10 Roof

Approximately 10,000 ft2 of Building 10's roof was subject to decontamination techniques including

vacuuming of gravel and dust, scraping of roof tar layers, and roof section removal. Roofing material was

transferred directly to intermodal shipping containers using a sealed hopper/chute system. Scraping and

roof section removal were performed with roof cutters and hand tools. Decontamination and removal

operations resulted in approximately 1,000 ft3 of radioactive waste to be transported for disposal.

4.1.3. Special Features

After the contaminated concrete slabs and soil were removed in Building 10, several special features were

exposed and subject to decontamination and termination surveys. These included nine sumps, four utility

trenches, and one equipment pad. Sumps varied in size and depth, and were cleared of fill material and

cleaned with a mild detergent and/or scabbled to reduce surface contamination to below cleanup criteria.

Two sumps were completely or partially removed. Utility trenches ranged from 2.5 to 5 If in depth. They

were cleared of debris and, where possible, process piping. Approximately 180 linear ft of concrete utility

trench and metal framing were completely removed and disposed of as radioactive waste. Approximately

60 linear ft of utility trench was decontaminated through removal of metal frame, scabbling, and breaking.

Following decontamination, the sumps and trenches were subject to a termination survey, were backfilled

with clean soil or gravel, and were covered with a concrete slab. Decontamination and ramoval of special

features resulted in approximately 1500 ft3 of radioactive waste transported for disposal.

4.1.4. Drainage System

Drainage systems servicing affected areas of Building 10 that had accepted flow from roof and floor drains

and were subject to complete removal, in-situ decontamination, or no action. Sections of lines were

designated based on results of supplemental surveys. Drainage systems consisted primarily of cast iron

(CI) and vitreous clay (VC) lines, with some near-surface polyvinyl chloride (PVC) lines. Approximately

580 linear feet (If) of VC, 540 If of Cl, and 360 If of PVC lines were subject to complete removal.

Approximately 320 If of VC and 300 If of Cl were decontaminated using high-pressure wash techniques.

All remaining drain lines exhibitUd bulk material concentrations of less than 30 pCi/g and were designated

for no action.
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Drain line sectons that were completely removed were sealed and disposed of as radioactive waste.

Complete drain line removal resulted in approximately 1,000 ft3 of radioactive waste to be transported for

disposal. In-situ decontamination of drain lines resulted in 200 ft3 of sludge and filter media to be

disposed of as radioactive waste, and approximately 2,500 gallons of filtered water that was treated,

sampled, and released.

4.2. BUILDING 4

Building 4 included decontamination areas 13 and 14, which covered approximately 12,000 ft2 of

manufacturing floor space. Decontamination area 15 was also located within Building 4 and consisted of

a wall area of approximately 100 ftW. This wall was referred to as the "4/10 Connector" because a portion

of the wall connects Buildings 4 and 10. Primary remediation activities in Building 4 consisted of concrete

floor surface scabbling and, to a lesser extent, slab removal and soil excavation. The Lewis Mill, a large

piece of capital machinery located In decontamination area 13, was treated as a special feature. No

accumulation of radioactive material exceeding cleanup criteria was identified in the underlying drainage

system of Building 4.

4.2.1. Areas 13 through 15 Concrete Floors, Underlying Soils, and Brick Wall

Approximately 250 ft2 of contaminated concrete slab was removed and transported to the MPA. Standard

removal techniques involved the application of impact breakers and miscellaneous heavy equipment used

for loading and transport. An additional 730 ft2 of concrete and wall surfaces was subject to scarification

with several types of pneumatic and electric scabbling equipment. An embedded metal beam in the wall

at decontamination area 15 was hammered out using a pneumatic impactor. Approximately 200 ft2 of

concrete floor surface was subject to a test chemical decontamination extraction process. This failed due

to a high rate of evaporation caused by elevated ambient temperatures. This surface area was then

subject to standard scarification techniques. Concrete and wall remediatlon activities generated

approximately 300 ft3 of waste that was transferred to the MPA.

Limited soil excavation was performed in concrete slab removal areas. Approximately 400 ft3 of

contaminated soil was excavated and transferred to the MPA. Excavation and loading was performed

with excavators and Bobcat loaders.

4.2.2. Special Features

The Lewis Mill was the only special feature defined in Building 4. The mill was stabject to a comprehensive

survey - decontamination - survey process. Equipment surfaces, residue collection points, and service

sumps and traps were surveyed and decontaminated with mild detergent where necessary. Underlying

concrete surfaces were treated by standard scabbling techniques. Limited amounts of decontamination

media were generated and packaged for disposal as radioactive waste.
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decontamination was present in the drainage system underlying areas 13 and 14. One small section of a

feed line was removed during concrete and soil removal operations in area 14.

4.3. BUILDING 6 - AREA 16 CINDERBLOCK WALLS, CONCRETE FLOORS, AND UNDERLYING
SOILS

Approximately 700 ft of contaminated concrete slab and cinder block wall was removed and transported

to the MPA. Standard removal techniques involved the application of impact breakers and miscellaneous

heavy equipment used for loading and transport. An additional 500 ft2 of concrete and wall surfaces was

subject to scarification with several types of pneumatic and electric scabbling equipment. Concrete and

wall remediation activities generated approximately 1,000 ft3 of waste transferred to the MPA. Minor

amounts of underlying soil were removed in conjunction with concrete slab remediation and transported to

the MPA.

4.4. WASTE PROCESSING

Waste generated from interior decommissioning activities included concrete rubble, soil, roof tar and

gravel, scrap metal, clay and iron drain lines, and protective clothing/expendable supplies. Waste

generated inside buildings was loaded into transport hoppers and transferred to the Exteriors soil project

MPA. Roof gravel and debris were transferred directly into intermodal shipping containers using a sealed

chute system. At the MPA, surface-contaminated concrete was segregated from bulk-contaminated

slabs. Several slabs from one location of Building 10 contained a former surface layer consisting of acid

resistant brick tile that exhibited total uranium concentrations ranging from 500 to 700 pCi/g. Table I

presents a summary of the waste type and volume resulting from the aforementioned remediation

activities.

During remediation activities, approximately 30,000 ft3 of near-surface low activity soil (<100 pCilg) and

surface-contaminated concrete were generated. This volume of waste was subject to processing by

mechanical screening to segregate concrete and cobbles from soil. After processing, approximately

13,000 ft3 of rubble, 10,000 ft,3 of contaminated soil (> 30 pCi/g total uranium), and 7,000 ft3 of non-

contaminated soil resulted. The concrete and cobbles were subject to crushing through a hydraulic press,

resulting in & coarse material with a maximum 4-inch aggregate diameter. When the crushed concrete

was sampled for total uranium, it was found that bulk activity was less than 30 pCi/g. Material containing

less than 30 pCi/g total uranium was retained onsite for TI use. In an isolated excavation extending to a

maximum depth of 8 ft, approximately 20,000 ft3 of soil with total uranium concentrations exceeding

200 pCi/g was generated from decontamination areas 5, 6, and 12 in Building 10.

Toema lnrwnvit lncorpoumted SNM-23Docket 70-33
lkihldnga 4, S. and 10 Oclob0 1996 Page 14
' AL-LAI•YI•VWMSWXPTIB~WP IW30M



Table 1. Sumwmry of Wasts Type and Volume Resulting from Remedtlon Actvitie

Areas I through 12 and 18. 18,000
Concrete Floors (Building 10)

Areas 1 through 12 and 18, 31.200
Underg Soils (Building 10)
Area 17. Building 10 Roof 1000

Building 10 Special Features 1,500

_uilding 10 Drainage System 1,200
Areas 13 through 15, Concrete Floors (Building 4) 300

Areas 13 through 15. Unoeorying Soils (Building 4) 400

Area 16. Concrete Floors (Building 5) 1,000

Total Prior to Processing 54,600

Crushed Rubble Reclaimed by Processing 13.000

Segregated Soil < 30 pCVOg 7,000

Total Volume for Disposal 34,600

4.6. WASTE DISPOSAL

All waste exceeding remediation criteria was transported to and disposed of at the EnviroCare of Utah,

Inc. facility in Clive, Utah. Due to its relatively high total uranium concentration when compared to exterior

soils, interior waste was blended with these soils to optimize the total uranium-235 mass to less than

350 grams (g) per rail car. The total waste volume of 34,600 ft3 resulted in a total mass of 2,064 tons

distributed in 109 intermodal transportation containers. These containers were distributed over 32 rail

cars shipped during August 1995 through April 1996. A truck shipment of approximately 1,200 ft3 of waste

was transported from the site in October 1996.

The total waste activity was 0.273 curies (Ci) of uranium and included 4,501 g of uranium-235 (special

nuclear material). Detailed waste inventory information is included in Attachment 7.

4.6. HEALTH AND SAFETY/COMPLIANCE STATISTICS

Interior remediation and support activities were conducted under two levels of the Health and Safety Plan.

The rnost restrictive level of HASP was applied to subcontractors performing remediation activities subject

to the provisions of 29 Code of Federal Regulations (CFR) 1910.120. This HASP addressed construction

and industrial hazards, hazardous materials, and radiological safety. It also established all monitoring

requirements and protective measures. Subcontractors operating under the comprehensive HASP

included ARC, RAMTECH, RSI, and Franklin. Onsite WESTON personnel were required to read, sign,

and abide by the provisions of the comprehensive HASP.

Texas Wnruwifts Inc~ompord SNM-23/Docket 70-33



Subcontractors not engaged in hazardous waste operations were required to conduct operations under a

narrow.scope industrial HASP that addressed construction and industrial hazards. The industrial HASP

Incorporated provisions of the TI Contractor Safety Manual. These subcontractors typically performed

support or repair functions In decontaminated areas. Subcontractors Included Berkshire Construction.

Guild ODrilling, Demers Trucking, Gaudette Machinery Movers, Amolins Structural Engineers, and Gorman

Roofing.

4.6.1. Lost-Time Injuries

Throughout the entire remediation operation (June 1995 through September 1996), no lost-time injuries

occurred. During the period that remediation operations proceeded on a continuous basis (June 1995

through April 1996). this represented approximately 16,000 labor hours of work performed by

subcontractor personnel from ARC; RAMTECH Services, Inc.; Berkshire Construction; Gorman Roofing;

Guild Drilling; Gaudette Machinery Movers; Demers Trucking; Amolins Structural Engineers; Forbes

Pa~nting; Sita Janitorial; and National Fence. WESTON personnel performed approximately 10,000 labor

hours of work.

4.6.2. Personnel Dose Summary

WESTON and subcontractor dose summaries were prepared for the third and fourth quarters of 1995,

and the first quarter of 1996. Dose summaiies included contributions from external and internal exposure

sources, calculated based on thermoluminescent dosimeter (TLD) badge results and area air sampling

data. TLD badge results provided an estimate of each worker's external dose equivalent (EDE) received

from penetrating radiation, while air sampling data were used to calculate the committed effective dose

equivalent (CEDE) from internally deposited radlonuclides. All worker total effective dose equivalent

(TEDE) results were less than 20 nnlliroontgen equivalent in man (mrem) in each quarter. All worker

TEDEs were considerably less than the acceptable limit (10 CFR Part 20) (January 1994) of 1,250 mrem

per calendar quarter. Personnel exposure records and data are maintained on file at the TI Attleboro

facility.

4.6.3. Air Sampling/Offsite Emissions

Table 2 lists the monthly average percentage of the 10 CFR Part 20, Appendix B, Table 1, Column 3,

derived air concentration (DAC) of uranium for work area samplers and personnel lapel samplers during

remedlatlon activities. Air sample data are on file at the TI Attleboro Facility.
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4c% 14%
A'M 5% 12%August c% 12%

S ed <5% 12%
Ocber <12% 1,15 %

November <5% 10%

Decembef <5% 14%
January <5% 11%

February <5% 10,.
March ,5% 13%

se" ,rembr CI0% <10%
'Maximum reading for 4-hour shift. Duet control Measure WV10iemetd.

Air sampling was performed during all intrusive remedlation activities and results were compared to the

most restrictive isotopic uranium DAC from Title 10 CFR Part 20, Appendix B, Table 1, Column 3. Table 2

presents the monthly average uranium concentration as a percentage of the DAC, as well as maximum

readigs for the month. It should be noted that all airborne concentrations exceeding 25 percent of the

DAC were measured during outdoor root remediation activities; indoor remediation activities were subject

to the application of containment tents and/or high efficiency, particulate air (HEPA) fiorRtion. The

remediation activities did not result in the offelte release of airborne radioactive materials.

Airborne radionuclide concentrations were applied to work-area stay times and respiratory protection

factors to estimate the CEDE to workers. Despite the elevated air samples collected in October 1995, all

quarterly CEDEs were calculated to be 20 mrem.

4.6.4. Effluent Discharges

The only liquid effluent resulting from interior remediation activities was cooling water generated from

concrete and rock washing and cutting operations. Approximately 4,000 gallons of water was generated

and combined with over I million gallons of rock wash-water filtered effluent generated during the exterior

soils remediation project. A complete discharge summary is press,,ted in the Remediation of Exterior

Areas Adjacent to Buildings 11 and 12 Final Report.

5.0. FINAL SURVEY OVERVIEW

5.1. SURVEY OBJECTIVES

The purpose of the final survey was to demonstrate that the radiological conditions in the affected building

areas having undergone remediatlon from 1995 to 1996 at the TI Attleboro facility satisfied the NRC

Texes hatrumetft incorporated
060n 4. 6.an 1

SNM-2STDockt 70-33
October 196O Pope 17



gui*nm and Oi the areas could be reeased for unrestricted use. Specific obpetives of the survey
Were to prsst P" oloowing:

- Su-to cont fen m lvs in affected am do ot excee 1.000 dpVl00 cr removable,
6,000 OWIp100 cn" mliI, and 1,00O dpm/100 cm' maximum as specified in NRC regulatory

- The total uranium concentrations in sodls beneath affected areas are at or below the cleanup
crb eaf 3o pClg.

- Exposure rades at I m from the surface do not exceed 10 pRlhr above background.

- Reasonable efforts are made to Ider•ify, evaluate, and remove, if necessary, areas of residual
contamination exceeding the guideline values.

62. SURVEY PROCEDURME

Survey plans and standard operatng procedures (SOPs) were developed in accordance with NUREG/CR-

2062. Monitoring for Corrownce With Termination Survey Criteria, and NRC guidance as expressed in

the TI 1992 Remedetfion Plan and Supplement to the 1992 Remediation Plan. NUREG/CR-5849, Manual

for Conducting Radiological Surveys in Support of License Termination, was used as a source for

calculation methods in data interpretation.

62.1. Arem Clhesialfilon

Areas of Buildings 4, 5, and 10 were classified as unaffected or affected as the result of preliminary

characterization and classification surveys performed in 1994-1995. The basis for the classification of

these areas may be found in the Supplement to the 1992 Remediation Plan and in Section 4.2.1 of

NUREG/CR-5849, the Manual for Conducting Radiological Surveys in Support of License Termination.

The affected areas within these buildings were further subdivided into 18 working decontamination areas

tied to building features such as walls and capital equipment. Decontamination areas also were

delineated based on localized historical operations (cladding, autoclaving, etc.). Figures 2 through 4

illustrate the 18 decontamination areas through Buildings 4. 5, and 10. Area 17 was added based upon

supplemental charactenzation surveys performed in the spring of 1995. Area 18 was added as a result of

decontamination operations in contiguous areas.

5.2.2. Ref swiss Grids

A 10-by- 10 m reference grid system was established for affected areas in Buildings 4 and 10. Affected

wreas in Building 5 were diagrammed separately due to the limited surface area. Affected areas of

Buitding 10's roof were retained on the original 30-by-30-ft grid system implemented during
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to two d o oidiat sytms.

5*5. Itndoi OpeIOU i Prosixwes

WESTON and ft subcontractors used a variety o0 SOPs to efficiently and safely execute remediation and

ter11aIon survey activities at the TI Attleboro facility. SOPs fall into three pinmary categodes:

radioical and occupational safety, characterization "nd decontamination operations, and support

The bieakdown od these procedures is as follows:

Radolmgjko aM --- Uoi HwM &W 8ftlfy Provedwas

SOP 1.0 Worker Training Requirements
SOP 2.0 Radiation Work Permit Preparation
SOP 3.0 Access Control
SOP 4.0 External Dosimetry Program
SOP 5.0 Internal Doelmetry Program
SOP 6.0 Respiratory Protection Program
SOP 7.0 Personnel and Equipment Frisking with Ludlum Model 12/Model 43-5
SOP 12,0 Air Particulate Monitoring with Real-Time Aerosol Monitor
SOP 14.0 Heavy Equipment Inspection and Operation
SOP 20.0 Interrediate Volume Air Particulate Sampling
SOP 21.0 Heat Stress Prevention and Monitoring
SOP 27.0 Personal Air Particulate Sampling
SOP 34.0 Measurement of Gamma-Ray Fields

.Jtx&W O and IeonVsIa m OperU"m

SOP 6.0 Operation of Ludlum Model 2350 Data Logger/43-66 Probe or Model 239-IF
Floor Monitor

SOP 9.0 Personnel Decontamination Procedure
SOP 10.0 Function Check of Portable and Stationary Radiation Detection Instrumentation
SOP 11.0 Removable Alpha Contamination Measurements with Ludlum Model 2000

Scaler/Model 43-10 Alpha Tray Counter
SOP 13.0 Preparation of Soil Samples for Gross Alpha Counting with Large-Area Alpha

Detector (Ludlum Model 43-1)
SOP 16.0 Termination Survey Requirements
SOP 22.0 Sampling Identification Procedure
SOP 25.0 Concrete Core Semple Collection

SOP 26.0 Sample Archival Procedure

The SOP* are on fe at the TI Attleboro facility.
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5.2A4. Conono and Wail Surdwe Contamination Mesurementu

One hundred percent of the concrete surfaces remaining in each 10-by-1r-m grid following

decontamination was surveyed with gas flow detectors and scaleriratemeters. Adjacent permanent wall

surfaces were surveyed to a height of 1 m. Total beta measurements were performed based on the

application of an efficiency modification factor associated with uranium at 2 to 3 percent enrichment. The

surveys were performed in accordance with SOPs 8.0 and 16.0.

Removable contamination measurements were performed daily in all decontamination areas according to

SOP 11.0. In all cases, removable contamination levels did not exceed 200 dpm/1 00 cm2, and were

commonly lower than the counting system minimum detectable activity (MDA) (ranging from 15 to

30 dprn/1 00 cm2).

Remaining sections of special features, such as utility trenches and sumps, were subject to the same

protocol prior to backfilling.

5.2.5. SamplIng and Analyses of Concrete and Soil

Concrete slabs remaining after decontamination were sampled systematically to determine that total

uranium concentrations did not exceed 30 pCi/g. Likewise, exposed soil areas following concrete removal

and/or soil excavation were systematically sampled to demonstrate compliance with the bulk material

cleanup guidelines for total uranium.

Preliminary sampling protocols were implemented based on total beta measurements with a plastic

scintillation detector according to SOP 16.0. Areas exceeding 125 percent of the detector background

were further remediated and/or sampled and analyzed per SOP 13.0.

Termination surveys were implemented following successful decontamination as demonstrated with the

preliminary sampling protocol. A sampling system was implemented over each 10-by-10-m grid cell (or

exposed portion) according to the frequency defined in a sampling and analysis plan. This plan

incorporated sampling pattems presented in NUREG/CR-5849, Figure 4-4, page 4.17.

5.2.6. Surface Contamination Measurements of Roofing Material

Remaining roof surfaces were subject to surface contamination surveys following decontamination. In

many instances, complete roof sections were removed down to their support beams and termination

surveys were not implemented. Where surveys were implemented, surface contamination measurements

were performed using pancake Geiger-Mueller (G-M) detectors and alpha scintillators per SOP 7.0. Alpha
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rwere applied to regular (flat), dry sWfaces. Removable contaminshon measurements were

pef omis per SOP 11.0.

.1.7. aipoue Rob M e.ouremsft

AN affected ares wr adject to walover gamma exposure rate surveys following decontamnatio to

demonstrate that gamma exposure rates did not exceed 10 pR/h above background. Surveys were

performed acxcoding to the mehod presented in SOP 34.0.

.,3. WISTRUUENTATION

Four t"e of scientif ic equipment were maintained onsite, including portable health and safety monitoring
equipment, portal• radiation detection equipmen tabl calibration equipment, and stationary
radiation detewcon instruments. Portable equipment was used In standard work areas (SWAg) and

radiological control atom (RCAs), while stationary radiation detection equipifent was operated solely

wtnthe WESTON field trailer. Equipment model numbers and monitoring characteristics or functions

are Included in Table 3.

Table . Radladton Detaecton inumentaIon

Ludum 2350=21 Scsler Sufaice ContrnMirmo Surveys
Ludlum 43-68, 43-37 Gas Flow Detector
Ludlum 12 Ratemeter Friskng
Ludum 43-5 Alpa Sdnato

Ludkum 20002200 Scae Swipe Analysis
Ludlum 43-10 Alpha Tray Counter Air San". Analysis

Ludluin 12 Ratemet General Cotamination
MonitoWiFskia , Surface
Contamination Surveys

Ludlum 44-9 G.M Detector

Ludkum 222 1230MMM Ratemeter/Scaler So eonrse - Sarmle Screenin
Ludhim 43-1 A1pha ScIr
Ludkxm 2221 Ralemrrer/Scaler Excavaton Control Monitoring
Ludlum 44-1 Bets Scitillaor
Ludlum 2221 Ratemet/erScaler Area Gamma Count Rate Surveys

Ludhim 44-10 Nal(TI) 2X2 Detector

Lud'um 19 Micro-R Mewer Gamma Exposure Raw
G-M - G@I4Wer~w~e
Nal - sodlum dide

AN equipment was operated according to the requirerenet of the SOPs and manufacturer's s.ecifications.

AN equipmnt was subject to a full calibration In accordance with American Society for Testing and

Materals (ASTM)/yAeucan National Standlrds Institute (ANSI) methods using National Institute of

Standards and Technology (NIST) reference radioactive sources and secondary standards. SOP 10.0

Tonus "UM"r hiarpormw
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lketlf lee a meo acnd frequency to perform response and function checks. These checks were

documem e and performed ot least daily. Any instrument or equipment failing a function check and then
repaired WU n1-caibr#atd before being put back into ser•ice. Electronic equipment components were

subject to routine calibration on an annual cycle, while prbes were subject to semiannual calbation. AN

calibrations were documented using standard calibxation forms, which are on file at the TI Attleloro

IA. BACKGROUND LEVELS DETERMINATION

Implementation of bulk sampling and surface contamination measurements in and on a variety of media

required the collection of multiple background instrumentation measurements and samples for total and

isotopic uranium analyses. Prior to the initiation of decontamination activities, a background

measurement and sampling location was selected in the southeast corner of Building 10. well away from

affected decontamination areas. At this location, concrete core and underlying soil samples were

collected and analyzed for total and isotopic uranium. Concrete floor and cinderblock wall surfaces were

subject to surface measurements with gas-flow and G-M detection systems. Area background gamma

exposure rates were taken with a pR meter.

Instrument background measurements were typically performed at this location prior to use and recorded

on data forms. Instrument 'system" background was recorded in the field equipment and counting trailer

on a daily basis. Table 4 presents instrumentation background and bulk material background sample

analytical results.

Table 4. B•kround Levela - Building Interc Remedation

- Appilhdmf - - FUM sedoi
Ludlum 4-68/2350; 2221 WaOl Sunveys 280 - 380 cpm 300 - 400 cpm

(temiirnwon)

Floor Surveys 280- 360 cpm 325 - 500 cpm
(termnmit _ __)

Ludlum 44-9/12; 3 Floor Surveys 40- 60 cpm 50- 70 cprm
___________ ~(informmtional)_ _ _ _ _ _

Ludlum 44" Exposed Soil 40- 50 cpm 50 -80 cpn
(Informational)

Ludlum 19 Exposure Rate Surveys 7 -13 pRfhir 7 -13 pP&Rr

ConcreteS S 2-3 1.1 0.07 1.3

I _"_1 2 -3 1.5 0.05 1.8

cpm-counts per minute
i:r-mlcromentgen per hour
pC9i-plocurie per gram
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1BA. SAMPLE ANALYSES

The frequency and kicabons of vritfication samples for residual concrete slabs and exposed soils were as

spedd n a samphfg anrd analysis pan. AN verification samples were split prior to offste shment with
fthe sample packaged and arclied.

AN samples of bulk material (concrete, soil, drain line residue, and roof dust) were submitted for analytical

laboratory analyses, including total uranium per ASTM D5714 and/or isotopic uranium per EML U02

Modified. These analytical methods were applied to all systematic concrete and soil termination samples

collect6d In grid cells having undergone decontamination. Field gross alpha screening of bulk material

samples was performed for general information only. Where necesary, total uranium samples were

converted to isotopic concentrations based on the average uranium enrichment as developed from other

isotopic samples in the area.

All bulk matenal samples were analyzed by Thermo NUlech (formerly TMA Ebertine) of Oak Ridge,

Tennessee. As part of standard quality assurance protocol, Thermo NUtech implemented analysis of

duplicate and spike samples for each batch of samples.

Surface contamination measurements were corrected for counting system background and, in some

cases, concrete and wall background as measured with a particular instrument combination.

66. DATA INTERPRETATION

Data conversions and evaluations were performed as established in the TI radioactive materials license

(SNM.23); the TI 1992 Remediation Plan;, the Supplement to the 1992 Remediation Plan;

NUREG/CR-5849, the Manual for Conducting Radiological Surveys in Support of License Termination;

and the SOPs. Calibration methods complied with ANSI N323-1978 and ASTM standards. All

measurement data were converted to units consistent with the regulatory requirements and guidelines.

Exposure rate measurements were corrected for contributions from the natural site background. No soil

sample results were corrected for natural background concentrations of uranium, thus providing a more

conservative basis of comparison to the bulk material cleanup critenon.

All in-place soil and concrete sample data were averaged by grid cell and compared to the site guideline

level of 30 pCi/g. Weighted averages for the grid cells were calculated and compared to the guideline

when elevated areas inside the grid cell were found.
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&I. RECORD

AN verfication samples and survey data for this project have been archived at the TI facility. Duplicate

records are stored at the WESTON office in Albuquerque, New Mexico. The project filing system key Is

preetd In Attachment 1.

6.0. FINAL SURVEY RESULTS

6.1. BACKGROUND LEVELS

Background data for the final survey for the Building Interiors Remediation Project are presented in

Table 4.

6.2. TERMINATION SURVEY DATA EVALUATION - AFFECTED AREAS

Termination survey data from the 18 decontamination areas within Buildings 4, 5, and 10 are presented by

grid cell, special features, drainage systems and, where applicable, roof surveys.

Grid cell data include surface contamination measurement and bulk sample analyses for concrete left in

place Where underlying soil has been exposed, total beta measurements and bulk sample analyses of

soil are presented.

Special features include utility trenches, sumps, and equipment pads left in place following

decontamination. Termination survey data include surface contamination measurements and, in some

cases, sample analyses for residue left in the feature.

Drainage system data include bulk samples of pipe interior residues collected dunring characterization

studies. Where drain lines were not completely removed or decontaminated, the average inventory and

total uranium concentration present were calculated to confirm that the concentration was below bulk

,oncentration limits of 30 pCi/g.

Roof termination survey data include total and removable surface contamination measurements of

remaining roof sections.

6.2.1. BuildIng 10 Grid Cells

Building 10 contained decontamination areas 1 through 12 and 18, and included 47 full or partial

lO-by-10-m grid ceol. None of the remaining concrete surfaces in the grid cells exceeded the surface

contamination guidelines. Three of the grid cells in which soil excavation had taken place exhibited

discrete sample concentrations exceeding 30 pCi/g, the highest being 68 pCi/g. When averaged with the

TOMas wune" k Wasd SNM-230Doudl 7033
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other samples in their respective grid cells In accordance with NRC guidance and the applicable project

standard operation procedure, all average concentrations were less than 30 pCi/g. Subsurface residual

rsdioactvty features (other than agmJsed soil) are discussed in Section 6.2.8. Detailed Building 10

termrination survey and sampling data are presented in Attachment 2.

62.2 Sufding 10 Roof

The Building 10 roof included 23, 30-by-30-ft grid cells that underwent full removal or decontamination. All

residual surfaces were subject to surface survey and were found not to exceed surface contamination

criteria. Detailed roof termination survey data are presented in Attachment 3.

6.2.3. Building 10 Special Feature.

Building 10 special features included two utility trenches, one equipment pad, and eight subsurface

sumps. All sump contents were sampled, removed, and disposed of as necessary. After

decontamination and, in some cases, full or partial removal, all special features were subject to surface

contamination measurements.

All residual surfaces were found not to exceed surface contamination guidelines. Sample data from the

utility trenches were applied to residual contamination assessments for the Beckhart Wire Machine as

described in Section 6.3. Detailed termination surveys for special features are presented in Attachment 3.

62.4. Buildings 10 and 4 DraInage

Approximately 1,300 If of cast iron, clay, and PVC lines was removed and disposed of as radioactive

waste. Another 400 If of lines was subject to in-situ decontamination. Where sections of drain lines were

not removed or decontaminated in place, bulk drain line total uranium concentrations do not exceed

30 pCi/g. The activity is attributed to a thin layer of residue lining the interior of the drain line. The residual

radioactivity associated with these lines and their residue is approximately 0.04 mCi total uranium.

Detailed drainage system assessments are presented in Attachment 4.

6.2.5. BuidIng 4 Grid Cells

Building 4 contained decontamination areas 13, 14, and 15, and included 16 full or partial 10-by-10-m grid

cells, and one wall grid at decontamination area 15. None of the remaining concrete surfaces in the grid

cells exceeded the surface contamination guidelines. Two cells had been subject to minor soil excavation

and exhibited soil sample concentrations of less than 30 pCi/g total uranium. Detailed Building 4

termination survey and sampling data are presented in Attachment 2.

Toxa lnhumeng kwoIorwlad SNM-3ockM 70-33
.,Al. -..0 d ..a K 4 -- A eln I ChmM -A



6.2. Suldng 4 Special Fer um

The prnrary special feature of consideration in Building 4 was the Lewis Mill. During decontamination, the

mill was degreased and cleaned, with under concrete scabbled as necessary. A catch basin and

sump were cleaned, sampled, and surived. Surface contamination surmys of the Lewis Mill indicated

that surface contamination guidelines were not exceeded. No significant accumulation points of

contaminated residue were encountered. Termination survey and sampling results are presented in

Attachment 3.

62.7. Bu"ld 5 Celi

Building 5 contained decontamination area 16, which was not placed on a grid system due to its relatively

small surface area. No remaining concrete surfaces exceeded the surface contamination guidelines.

Underlying soils were sampled and found not to exceed 30 pCi/g total uranium. Detailed Building 5

termination survey and sampling data are presented in Attachment 2.

62.8. Reidual Activity Inventory

A few isolated areas in Building 10 were not accessible for decontamination because they are under or

adjacent to vital utilities and structures, such as structural element footings, and heavy equipment. The

amounts of contamination in and around these residual contamination areas were calculated to be

extremely small, and their decontamination would have required structural demolition or other extreme

measures, with related significant expense. TI determined that, because of the low exposure potential

associated with the slightly contaminated areas, these areas need not be disturbed. This decision was

discussed with the NRC Project Manager, who concurred in this approach.

A total of eight residual contamination features were identified in Building 10 and characteristics of these

areas are presented in Attachment 6. These were generally located beneath major capital equipment and

structural column footings. The estimated total uranium inventory associated with these features is

3.4 mCi. No residual contamination features were identified in Buildings 4 or 5. Given that the total

uranium inventory removed during decontamination operations was approximately 282 mCi, the

contamination removal efficiency for the project is calculated as 98.8%.

In all instances, the residual contamination features are isolated from routine manufacturing operations

and worker contact. Isolation Is provided by clean soil and new concrete slab buffers. Because of the

inaccessibility of these features, inadvertent intrusion is virtually impossible. Any maintenance or other

activities that would require access to these areas would be of short duration. Based on the very limited

doses received by full-time decontamination (radiation) workers over the duration of the building

remedlation involving similar concentration levels (i.e., <20 mrem per quarter), potential exposure levels to
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wordte who could conceival intrude upon these areas are almost certain to be of even less

6,. FINAL GAMMA EXPOSURE RATE SURVEY

AU gamm exposure rates recorded In affected areas of Buildings 4, 5, and 10 were less than 10 pR/hr

above bacgound, which was recorded to range from 7 to 13 pR/hr. Buildings 4 and 5 gamma exposure

rates ranged from 4 to 10 pR/hr (inclusive of background), while Building 10 results ranged from 4 to

15 pRfth. Exposure rates of less than the measured background of 7 to 13 pR/hr are the result of

terrestrial material shielding by large pieces of capital equipment. Detailed gamma exposure rate survey

data are Included in Attachrment 8.

7.0. CONCLUSION

Building interiors remediation activities at the TI Attleboro facility began in June 1995 and were completed

in September 1996. These activities were executed In a phased approach using WESTON as

construction protect manager and as the manager of numerous subcontractors.

Activities were planned and executed in accordance with applicable documents, NRC regulations and

regulatory guidance and NRC Inspections and comments. Termination surveys were performed foliowing

rernediatlon activities to verify that cleanup guidelines were achieved. The few limited exceptions to these

guidelines are noted and discussed. Termination w.urvey results demonstrate that the affected areas in

Buildings 4, 5, and 10 have been remediated adequately to support the TI request for termination of NRC

license SNM-23 and release of the buildings for unrestricted use.
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ATTACHMENT I
BUILDING INTERIORS REMEDIATION

FILE CODES



ROY F. WESTON, INC.
(I l141Moo)
PROJECT FILE KEY

Revisd 22 April 10W

1.0 CONTRACT DOCUMENTATION
1.1 Proposal and Pro-Award

1.1.1 Pro-Award
1.1.2 Proposal
1.1.3 Statement of Work/Total Cost Estimates

1.2 Prime Contract Documentation/Terms & Conditions
1.3 Contract Modifications
1.4 Project Closeout

2.0 CORRESPONDENCE/COMMUNICATIONS
2.1 Client
2.2 Internal
2.3 Subcontractor
2.4 Legal
2.5 Regulatory Agencies
2.6 Client-Regulatory (Third Party)

3.0 FINANCIAL
3.1 Planning
3.2 Monitoring & Control

3.2.1 Wkdy Proj. Details
3.2.2 Backup
3.2.3 Labor Transfers
3.2.4 Commitment Reports

3.3 TIAWESTON Invoicing
3.4 Subcontractor Billing/Invoicing

3.4.1 Structural Engineering Svcs.
3.4.2 Equipment Rental
3.4.3 Decontamination Subcont. Costs
3.4.4 Analytical Services
3.4.5 Repair Subcontractor Costs
3.4.6 Equipment Relocation
3.4.7 Intermodal Changeout and Loading
3.4.8 Intermodal Deliveries & Rental
3.4.9 Drilling Subcontractors Costs
3.4.10 Asbestos Subcontractors Costs
3.4.11 Waste Processing Sub. Costs
3.4.12 Drain Line Decon Sub. Costs
3.4.13 Misc. Subcontractor Costs

4.0 SUBCONTRACT DOCUMENTATION
4.1 Subcontractor Proposals/Bids (0&D)

" Aerojet * Clean Harbors
* Aifrex 0 Franklin Environment
" ARC • NES, inc.
" B&W 0 Rad. Safety Assoc.
* Bartlett Nuclear • SEG
• Chemrad

4.2 Tier Subcontract Procurement
4.2,1 Structural Engineering Svcs.
4.2.2 Equipment Rental
4.2.3 Decontamination Subcontractors
4.2.4 Analytical Services
4.2.5 Repair Subcontractors
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42.6 Equipment Relocation
4.2.7 Intermodal Changeout and Loading
4.2.8 Intermodal Deliveries & Rentals
4.2.9 Drilling Subcontractors
4.2.10 Asbestos Subcontractors
42.11 Waste Processing Subcontractors
4.2.12 Drain Line Decon Subcontractors
4.2.13 Misc. Subcontractors/Vendors

4.3 Subcontractor Employee Tests/Tralnings
4.3.1 Applied Red. Control, Inc. (ARC)
4.3.2 RAMTECH Environmental Contractors
4.3.3 Berkshire Construction Svcs., Inc.
4.3.4 Gaudette Machinery Movers
4.3.5 Atlantic Abatement Corp. Of RI
4.3.6 Darners Brothers Trucking, Inc.
4.3.7 Guild Drlling Co., Inc.

5.0 QUALITY ASSURANCE
5.1 Quality Assurance Plans
5.2 Quality Assurance Audits
5.3 Laboratory Quality
5.4 Planned Change Notifications
5.5 Corrective Action Reports

6.0 PROJECT STATUS, SURVEILLANCE, & CONTROL
6.1 Monthly/Weekly/Daily Reports
6.2 Meetings
6.3 Task Descriptions

6.3.1 Decontamination Schedule
6.4 Project Status
6.5 Project Resumes

7.0 HEALTH & SAFETY
7.1 Health & Safety Plans (HASPs)
7.2 Health & Safety Surveillance/Audits
7.3 WESTON Field Operating Procedures
7.4 Employee Credentials Verifications
7.5 Daily Safety Tailgate Meetings

7.5.1 HASP (Rev. 3) Training
7.5.2 Lockoul/Tagout Training
7.5.3 Confined Space Entry Training

7.6 Material Safety Data Sheets
7.7 Project Injuries/Near Misses
7.8 Incident Reports
7.9 Health and Safety Misc.
7.10 Work Area Access Control
7.11 Respirator InfoiMisc
7.12 Misc. Health & Safety

8.0 DECONTAMINATION PROCEDURES
8.1 Rad. License
8.2 Rad. Work Permit
8.3 Roof Permit
8.4 Hot Work Permit
8.5 Confined Space Permit

9.0 PROGRAM PLANS
9.1 Project Plan
9.2 Work Plan
9.3 Sampling & Analysis Plan
9.4 Standard Operating Procedures
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0.5 Pe
* Fuel Cycle Forum

10.0 ReeArvd for ler use
11.0 TECHNICAL INFORMATION

11.1 Field Data
11.1.1 Boring Data (tioogy)
11.12 Radiological, otl
11.1.3 RadilogIcal, water

0 Sediment Trap Characterization
11.1.4 Radiologlcal. ar
11.1.5 Alpha Smears from Equipment
11.1.6 Equipment Function Checks
11.1.7 ChemIcal
11.1.8 Formal Calibration Data
11.1.9 Misc. Field Data

* Daily Sign-in/Attendance
* Chain of Custody- Completed
* Equip. & Supplies Checklist
" Equipment Inspections

11.2 Engineering
11.2.1 Calculations/evaluations
11.2.2 Drawings

11.3 Graphics
11.3.1 Photos
11.3.2 Maps and Sketches
11.3.3 Transparencies

11.4 Asbestos Abatement
12.0 DATA & INFORMATION

12.1 Field Survey Plans/Sampling & Evaluation Plans
12.1.1 Grid Cells

0 Bldg. 10
0 Bldg. 4
* Bldg. 5

12.1.2 Special Features
• Sumps
* Trenches

12.1.3 Residual Contamination Surveys
12.1.4 Equipment Total Alpha/Beta Surveys
12.1.5 Trailer A General Area Surveys
12.1.6 Bldg. 10 Roof Term Surveys
12.1.7 Bldg. 5 Roof Surveys (non-term)
12.1.8 Drain Line Surveys & Data

12.2 Analytical Data & Reports
12.2.1 Chemical
12.2.2 Radiological
12.2.3 Urinalysis
12.2.4 TLD
12.2.5 Asbestos
12.2.6 Internal Dosimetry

12.3 Logbooks, Field Notes
" Logbook #451 0 Logbook #473
" Logbook 9453 - Logbook #454

12.4 Field Forms
12.5 Field Equipment Info.Data
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12.6 Waste Management
12.6.1 EnviroCare of Utah, Inc.Profiles
12.6.2 Waste Calculations
12.6.3 Final Deliverables to EnviroCare
12.6.4 Waste Volume Estimates

18.0 REVIEW DOCUMENTATION (for DELIVERABLES)
18.1 Comments & Responses to Deliverables
18.2 Drafts
18.3 Draft Finals

19.0 FINAL DELIVERABLES
19.1 Camera-Ready Originals
19.2 Final Deliverable Documents
19.3 Approvals of Final Deliverables

20.0 REFERENCE MATERIALS & INFORMATION (NON-WESTON)
20.1 Regulatory Info.Reports
20.2 Property Issues
20.3 Media
20.4 Graphics & Maps
20.5 Misc.

N
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ATTACHMENT 2
BUILDINGS 4, 5, AND 10

GRID CELL TERMINATION DATA



ATTACHMENT 2
BUILDINGS 4, 5, AND 10 GRID CELL TERMINATION DATA

This attachment presents termination survey data for concrete slabs and underlying soil parcels as

defined within a comprehensive site grid ccordinate system covering affected areas of Buildings 4, 5, and

10. Decontamination of floor surfaces in these buildings required the application of concrete scarification

(scabbling) and bulk removal techniques to floors and wall surfaces. Concrete slab sections were

designated for removal based upon surface radiological characterization surveys and bulk material

sampling. Scabbling techniques were typically applied to localized or difficult-to-access areas of surface

contamination. An attempt was made to use the CORPEXTM chemical extraction system over

approximately 200 square feet (ft) in Building 4, but failed due to the relatively high ambient temperature

and associated rate of solution evaporation. This area was later scabbled to remove surface

contamination.

Exposed soils (following concrete slab removal) were subject to walkover radiological measurements and

bulk material sampling (surface and depth) to determine the need for excavation. Where necessary,

contaminated underlying soils were excavated and disposed of as radioactive waste. Termination survey

data for subsurface features, including trenches and sumps, are addressed in Attachment 4. Features

above or near areas of defined residual contamination are discussed in Attachment 6. The total affected

floor surface area through Buildings 4, 5, and 10was 55,000 ft2. Detailed termination sampling and

survey protocol are discussed in the Building Interiors Remediation project plans, and are designed to

demonstrate compliance with surface and bulk uranium contamination criteria (defined in the Supplement

to the 1992 Remediation Plan).

The data presented in this attachment include:

- Total beta suiface cornammiation surveys of remaining concrete slabs and acmacent wai surfaces.

- Total and isotopic uranium analyses for systematic concrete cores representing buk slabs t in place.

- Total beta measurements for expooed soi surfaces folow slab removal and excavation.

- Total and isoirp uranium analyses for systematc sod samples folowung concrete sl9b removal andor
excavation.

It should be noted that only field and sample data pertinent to termination of the facility are presented in

this attachment. It also should be noted that bulk samples to support termination have been analyzed at

analytical laboratories using ASTM D5714 (total uranium) and EML U02 Modified (isotopic - alpha

spectroscopy) procedures, rather than having been derived from field correlations to gross counting
techniques. Total surface contamination measurements of concrete slabs have been modified by an

enriched uranium modification factor, which has been discussed in previous submissions bi' Texas
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Instruments Incorporated to the U.S. Nuclear Regulatory Commission (September 1995 Response to

Comments on Supplement to the 1992 Remediation Plan).

St Gdd System

A 10-by-lO-meter (m) grid and coordinate system was placed over the affected areas in Buildings 4, 5,

and 10. Where present, adjacent wall surfaces were added to a height of I m above the floor grid. The

grid system serves as reference for systematic bulk material termination sampling protocol for concrete

and underlying soil and for surface contamination measurements. Figures 2.1 to 2.3 illustrate the grid

system placed over the affected eareas of Buildings 4, 5, and 10, respectively. A total of 64 full or partial

10-by-10-m grid blocks covered the affected areas of the facility. Where non-contaminated concrete slabs

were left in place, the 10-by-10-m grid system was further subdivided into 1-m grid squares to support

surface termination surveys. Detailed termination sampling locations, sample numbering systems, and

sample quality assurance/control measures are discussed in Section 6.0 of the Building Interiors project

plans.

Concreto Survey ,esuut•

Figures 2.4 to 2.6 illustrate areas where contaminated concrete slabs were removed in Buildings 4, 5, and

10, respectively.ý These figures also identify concrete areas that were subject to surface decontamination

techniques. All remaining concrete surfaces were subject to a final termination survey.

Table 2.1. Concrete Decontamination Informaton

A~~ua~Arm9Wdf W-eg~ss Odmniwmp ed

Buildlng 4 250 700 11.900

Building 5 700 500 800

Building 10 14,600 800 26,800

Termination surface contamination surveys for each grid block within these buildings are included in the

data summary sheets at the end of this attachment. Total contamination survey results are presented in

disintegrations per minute (dpm)/100 square centimeters (cm 2) over 1-m grid squares within each of the

larger 10-m 2 grid blocks. Where detected, maximum point contamination levels also are recorded on the

data summary sheets. The associated survey instrument minimum detectable activity (MDA) is presented

for the series of surface contamination measurements performed within a grid block (in the case of

multiple day measurements, the most limiting MDA was selected).
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Figure 2.1. Building 4- -Grid System
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Total surface contamination measurements (when averaged over the entire 1-m2 block) did not exceed

5,000 dpm1nO00 cm2 on any of the concrete surfaces left in place. Maximum point surface contamination

measurements did not exceed 15,000 dpm/100 cm2. Removable contamination was negligible during the

characterization and decontamination phases of the project (based on daily area surveys), with maximum

removable contamination levels never exceeding 200 dpm/100 cm2. For this reason, final termination

survey data sheets do not summarize removable contamination levels within each grid block.

Total and isotopic uranium analyses for systematic concrete core samples are presented on the summary

data sheets. These cores were collected on a distribution defined in the sampling plan (over 10 x 10 m

grid cells) and NUREG/CR-5849. Uranium concentrations were averaged over the remaining bulk

concrete slab in each grid cell. Grid cell averages did not exceed 8 piocuries per gram (pCi/g), In

comparison to the bulk material cleanup criteria of 30 pCi/g. Most concrete left in place exhibited

background total uranium concentrations ranging from 2.5 to 4 pCi/g.

Soil Survey Results

Figures 2.7 and 2.8 illustrate soil excavation depth profiles for each 10-m2 grid block in Buildings 4 and 10,

respectively. In some instances, no soil needed to be removed after the concrete was taken away, while

In other Instances soil was excavated to a maximum depth of 8.5 ft and was disposed of as radioactive

waste. Relatively deep excavation typically was needed for special features, such as trenches and

sumps, that penetrated through the floors into the underlying soil. Table 2.2 presents a summary of the

estimated volume of soil removed from each of the three buildings containing affected areas.

Table 2.2. Estimated Volume of Subsurface Soils Removed During Decontamination

Rod Vo of So1
Do"ing .e.. movedW Comumeli

Building 4 400 Near furnace
Building 5 Negligible Only slab removed
Building 10 30.000 Majority - Areas 5 and 6

Soil removal was based on laboratory data from core samples, iterative measurements using beta
scintillators over in-situ soils, and gross alpha counting response of bulk soil samples. After these

activities were performed over multiple iterations, systematic termination soil samples were collected from
the exposed excavations. These samples were collected in conformance with the frequencies defined in

the sampling plan and in NUREG/CR-5849. Samples were analyzed for total and isotopic uranium
concentration to determine If the bulk cleanup criteria of 30 pCi/g had been exceeded. Final survey data
forms (included at the end of this attachment) present the final surface beta count rate measured following
excavation and/or survey and the systematic soil sample results from total and isotopic uranium analyses.

A total of three 10-mi grid blocks had discrete systematic sample points exceeding 30 pCi/g (exclusive of
residual contamination zones). Of these grid blocks, only one exhibited an average of all samples that

exceeded 30 pCl/g.
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Per the defiton of affected area, permanent wall surfaces contiguous to grid cels were subject to

surface contamination suneys to a height of 1 meter from the floor. (Permanent wall surfaces were

def med as clnderblock or brick bordering the exterior of the Luilding, or providing some means of

structural or anchoring support.) Where necessary, these surfaces were decontaminated using standard

scabbling techniques or complete removal of cinderblocks or bricks. Termination survey results for

permanent wall surfaces can be found In the outside cells presented in the data summary sheets at the

end of this attachment. All wall surfaces were remediated below the unrestricted release criteria.

Surface contamination survey results for Area 15 (Buildings 4/10 Connector) are presented after the data

summary sheets in this attachment.
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ATTACHMENT 3
ROOF TERMINATION SURVEY DATA

Decontamination of roof surfaces was undertaken on several sections of the Building 10 roof as illustrated

in Figure 3.1. Preliminary roof characterization surveys performed in 1995 identified rnne grids, including

numbers 9 through 14, 43, 44, and 46 as requiring some degree of decontamination. Supplemental

characterization surveys performed in October 1995 identified sections of 12 additional grids (1, 2, 39

through 42, 46, 46, 50, 55, and 66) requiring partial decontamination. It should be noted that the original

30-by-30-foot (it) grid system developed during preliminary surveys was retained for decontamination

activities and termination surveys.

Three roof decontamination techniques were applied to contaminated roof sections. These techniques

Included vacuuming pea gravel and dust, hand scraping tar layers, and completely removing sections

using a roof cutter. All contaminated grid sections were vacuumed prior to scraping and cutting. Cutting

and scraping were typically efficient in removing roof material to the insulation or, in some cases, leaving

open spaces directly to the Building 10 production floor. Contaminated roofing debris was transferred

directly to intermodal shipping containers through enclosed chutes.

Table 3.1 presents a summary of the decontaminated roof surface area by grid and decontamination

technique. A total of 9,414 ft of roof surfaces was decontaminated.

Following contaminated roofing removal, the remaining surfaces were surveyed where possible. The

survey techniques included total alpha surface contamination measurements performed with alpha

scintillators, total beta-gamma measurements performed with pancake Geiger-Mueller (G-M) detectors

(aftemated depending on moisture conditions), and removable alpha contamination measurements. In

many instances, the resulting surfaces were too rough or nonexistent (openings through the roof) and

were not surveyed. Available termination survey data support the conclusion that, where sections of roof

were completely removed, termination surveys were not warranted. Detailed termination survey

procedures may be referenced to the Building Interiors Remediation Project Plan.

The attached grid summary sheets (Figures 3.2 to 3.11) illustrate the sections of roofing material subject

to decontamination. Each sheet is oriented so that north is at the top of the page, and so that these

sheets may be readily referenced to Figure 3.1. Radiological termination surveys of remaining roof

sections after cdecontamination indicated that total, removable, and maximum surface contamination

criteria were not exceeded.

Taxms Iotruvnwft Inwm SNM.23/Doc00 70-33 Attach"mnt 3
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Figure 3.1. Building 10 Roof Grid System

Table 3.1. Roof Decontamination Summary

Ais Area
Grid Number Technique (Wf') Grid NUmer Technique (ft')

I removal 104 39 vacuum 200

2 removal 81 40 vacuum 250

9 removal 900 41 rumoval 350

10 removal 900 42 removal 140

11 removal 900 43 removal 300

12 removal 900 44 removal 180

13 removal 900 46 removal 360

14 removal 900 48 scraped 9

Is removal 400 50 scraped 16

16 removal 900 55 scraped 400

31 removal 90 66 scraped 134

33 removal 100

Texas instrumnents Incorporated
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ROOF GRID BLOCK NUMBER I
SURVEY DATE 10/M3109S

REMOVABLE CONTAMINATION SURVEY

-- -

- - --l

ROOF GRID BLOCK• NUBER
SURVEY DATE 10/132/01

TOTAL CONTAMINATION SURVEY

i

.. . .. .. - - - - ,

- - - - - - -

- - m~a - -

-

f l - m - -

, - - -

J DmCnhCe. Roolng Removal Atess 9 Deun*W Roolfn RwmvW Are
DETECTION SYSTEM 43-10/1000 DETECTION SYSTEM 43-5/12

MDA 3 dpmD100 am' MDA 27 am, 00 0
COMMENTS Palhl rolng removed -apro 104 eq ft implemerebd damp mopping of qoued arses

ROOF GRID BLOCK NUMBER 2

SURVEY DATE 10/13/95

REMOVABLE CONTAMINATION SURVEY

ROOF GRID BLOCK NUMBER

SURVEY DATE 10/13/=5

TOTAL CONTAMINATION SURVEY

2

a . I . . . ;

IILJw l

.... i IlI

- - - - - - -

a a ap

AN @JNSDWUWT mk4i ýý:,

WM0

aa-

5 D RoUMng Rm"ovl Aroe Deagneai Roofng Removal Ars
DETECTION SYSTEM 43-10/1000 DETECTION SYSTEM 43-S512

MOA 3 dpm/100 cm MDA 27 dPmMl00 cm?

COMMENTS Pel omoling removed - aprox 81 aq It implWrted damp moppmg of esposed aewo

Figure 3.2. Roof Grids 1 and 2

Tonas Ingsuoenfj incorpated SNM.23lVocke 70-33 Attacmnt1 3



ROOF GRID BLOCK NUMBER 0
SURVEY DATE 11001906
REMOVABLE CONTAMINATION SURVEY

ROOF GRID BLOCK NUMBER 9
SURVEY DATE 1O0i31095
TOTAL CONTAMINATION SURVEY

Designates Roofing Removal Areas Designates Roofing Removal Areas

DETECTION SYSTEM 43-10/1000

MDA 4 cdpm/l00 Cm'

COMMENTS All roofing renouved - spot survey-
exposed structures

DETECTION SYSTEM 43-5/12

MDA 32 dpm/100 cm'

COMMENTS All roofing removed - spot survey -
exposed structures

ROOF GRID BLOCK NUMBER 10

SURVEY DATE 10/3/1995

REMOVABLE CONTAMINATION SURVEY

ROOF GRID BLOCK NUMBER 10
SURVEY DATE 10/3/1995
TOTAL CONTAMINATION SURVEY

Designates Roofing Removal Areas Designates Roofing Removal Areas

DETECTION SYSTEM 43-10/1000

MOA 4 dpnvtoo cm'

COMMENTS All roofing removed - spot survey-
exposed structures

DETECTION SYSTEM 43-5/12

MDA 32 dpm/lO0 Cm'

COMMENTS All roofing removed - spot survey -
exposed structures

Figure 3.3. Roof Grids 9 and 10

Teax Inatruments Incorporated SNM-23iDockst 70-33
^ýi-k 4 EWt& A Oacmnt 3



ROOF GRID BLOCK NUMBER 11

SURVEY DATE j0M1199 10/10/1995
REMOVABLE CONTAMINATION SURVEY

ROOF GRID BLOCK NUMBER 11

SURVEY DATE 10/3/1995
TOTAL CONTAMINATION SURVEY

Designates Roofing Removal Areas Designates Roofing Removal Areas

DETECTION SYSTEM 43-10/1000

MDA 4 dpm/l00 Cmn

COMMENTS AlI roofing removed - spot survey-
exposed structures

DETECTION SYSTEM 43-5/12

MDA 32 dlpm/100 cm'

COMMENTS All roofing removed- spot survey-
exposed structures

Implemented damp mopping of areas 10-10 survey

ROOF GRID BLOCK NUMBER 12

SURVEY DATE 10/3/195 10/10/95

REMOVABLE CONTAMINATION SURVEY

ROOF GRID BLOCK NUMBER 12

SURVEY DATE 10/3/1995

TOTAL CONTAMINATION SURVEY

Designates Roofing Removal Areas Designates Roofing Removal Areas

DETECTION SYSTEM 43-1011000
MDA 4 dPni/I00 cM'
COMMENTS An roofing removed - spot survey.

exposed structures

DETECTION SYSTEM 43-5/12

MDA 32 dpm/100 cm'

COMMENTS All roofing removed - spot survey -
exposed structures

Implemented damp mopping of aremas 10-to0 survey

Figure 3.4. Roof Grids 11 and 12

Tomx Inslrumerb Incorporated
BuldLngs 4, 5, and 10

%L-LA~naSIsV3VkWnMSW*oaIlTnmikaoaitX £xxI'Vi

SNM-23/DocklI 70-33
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ROOF GRID BLOCK NUMBER 13

SURVEY DATE 10/11/1996
REMOVABLE CONTAMINATION SURVEY

ROOF GRID BLOCK NUMBER 13

SURVEY DATE NA

TOTAL CONTAMINATION SURVEY

S Designates Roofing Removal Arm e Designates Roofing Removal Areas

DETECTION SYSTEM 43-10/1000

MDA 17 dpM/100 cm'
COMMENTS All roofing removed, spot survey-

exposed structures
Implemented damp mopping of areas

DETECTION SYSTEM NA
MDA NA

COMMENTS All roofing removed . spot survey.
exposed structures

ROOF GRID BLOCK NUMBER 14

SURVEY DATE 10/11/1905

REMOVABLE CONTAMINATION SURVEY

ROOF GRID BLOCK NUMBER 14

SURVEY DATE NA

TOTAL CONTAMINATION SURVEY

* Designates Roofing Removal Areas

DETECTION SYSTEM 43.10/1000

MDA 17 dpm/lO0 cm'

COMMENTS All roofing removed - spot survey -
exposed structures

Implemented damp mopping of areas

Designates Roofing Removal Areas

DETECTION SYSTEM NA

MDA NA

COMMENTS All roofing removed -sopt survey.
exposed structures

Figure 3.5. Root Grids 13 and 14

Texas Instruments Incorporated
Buildings 4, 5, and 10
FiV~wftnwoX•aWE flm aM c4x"I

SNM-23/Docket 70-33
October 1,96
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ROOF GRID BLOCK NUMBER 15
SURVEY DATE 1012/100
REMOVABLE CONTAMINATION SURVEY

NO DNCO" I011OUREM

ROOF GRID BLOCK NUMBER 16

SURVEY DATE 10/12/110

TOTAL CONTAMINATION SURVEY

- ROOFM
MNO DOW~aoMM

U Designates Roofing Removal Arm U Designates Roofing Removal Areas

DETECTION SYSTEM 43-10/1000 DETECTION SYSTEM 44-9/12

MDA 12 dpm/1t00 cm' MDA 2580 dpm/100 cm

COMMENTS Partial rco&n, removed epprox 400 sq it; Implemented damp mopping of exposed areas

ROOF GRID BLOCK NUMBER 10

SURVEY DATE 10/12/1995
REMOVABLE CONTAMINATION SURVEY

ROOF GRID BLOCK NUMBER 16

SURVEY DATE 10/12/1995

TOTAL CONTAMINATION SURVEY

E Designates Roofing Removal Areas
Designates Roofing Removal Areas

DETECTION SYSTEM 43-10/1000 DETECTION SYSTEM 44-9/12

MDA 12 dpn/100 cm' MDA 2580 dpm/100 cm'

COMMENTS AN roofing removed- spot survey • exposed structures: implemented damp mopping of exposed
areas.

Figure 3.6. Roof Grids 15 and 16

Texas Instruments Incorporated
Buildngs 4, 5, and 10
F;%wwPWI sm•a1*m"nmsoi rxxt Iww

SNM-23/Docket 70-33
Octob• 1 6
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ROOF ORID BLOCK NUMBER 31

SURVEY DATE SW21905

REMOVABLE CONTAMINATION SURVEY

A 1 WA

---. -- -

- - - - - - - -

ROOF GRID BLOCK NUMBER

SURVEY DATE WSWI 065

TOTAL CONTAMINATION SURVEY

31

a

a - a - a - ----

- - a - --- - a -

- - a - - - - - a a

- ------- --

-- - - a - -- a a

- - a - a a - a a

[Dougnu RoofWn RemovW Aron D0 rwn Roofing Remov Aron
DETECTION SYSTEM 43-1011000 DETECTION SYSTEM 44-9112

MDA 3 dpmlO0 cm' MDA 3000 dplOO1 cm'

COMMENTS PuWl toofing removed - &pWrOx 94 eq ft lkenomntod dump mopping of posed wMon

ROOF GRID BLOCK NUMBER 33

SURVEY DATE Sf2W95
REMOVABLE CONTAMINATION SURVEY

ROOF GRID BLOCK NUMBER

SURVEY DATE Sf2919
TOTAL CONTAMINATION SURVEY

33

S DomOg Roo&* Rumova Arm 9 Dai•nom Roong Removl Arom
DETECTION SYSTEM 43-101000 DETECTION SYSTEM 44-Sf12
MDA 3 dpm1OO cm' MDA 3000 dpmIlO0 cm'
COMMENTS PllW rooflng rmoved - PPrx 100eqft i nomentd dump moppng of epoed Oren

Figure 3.7. Roof Grids 31 and 33
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ROOF GRID BLOCK NUMBER 42

SURVEY DATE 10I10/100

REMOVABLE CCWTAMIrNATION SURVEY

- I M -

ROOF GRID BLOCK NUMBER

SURVEY DATE 10/11/1995

TOTAL CONTAMINATION SURVEY

42

- a - - - -

a S - - - - - --

- a - a - - a - --

-- - - - - - - --

-- - - - - - -

-- - - -- - - --

- - - -- - - --

-- - - - - - - - -
6.4

' ~
-- - -- - - - - -

~~5~~~~~~ -
4.

- 5 a a a A a 5

EJ DamIgnatm Rooftng Removal Aroe
DETECTION SYSTEM 43-10/I000 DETECTION SYS8

MDA 12 cl•nl00 rnn MDA 3226d

COMMENTS Apmo*umtaly 140 ag ftremoved - rea mopped falooing removel.
ChwachnOan suiey det used for releaee

TEM 44-0/12

an-000 enm

Figure 3.8. Roof Grkds 42

Toma Instrumnt. Irwncrporatd
Bkiklnae 4, 5.and 10 SNM.23IDockeI 70-33

Ocft 1996
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ROOF GRID BLOCK NUMBER 43

SURVEY DATE 1I3NW1 5
REMOVABLE CONTAMINATION SURVEY

R'•OOF GRID BLOCK NUMBER

B'0RVEY DATE lr2385

TOYAL CONTAMINATION SURVEY

43

i - I Ii i S
I 1 - - - - a 1 -I -'
I ! I a 1 1. a ,'
i * a a a -. *

5 D WI g Roofing Removal Ares DOIWO Roolfng Removal Arem
DETECTION SYSTEM 43-10/1000 DETECTION SYSTEM 44-0/12

MDA 17 dpml00 Wcm MDA 3800 dpM/100 cme

COMMENTS ApproWtely 350 eq Rt of tooling cull/eur dump mopped fol4ng removal and survy

ROOF GRID BLOCK NUMBER 41

SURVEY DATE 10/2315
REMOVABLE CONTAMINATION SURVEY

ROOF GRID BLOCK NUMBER

SURVEY DATE 10123,S5

TOTAL CONTAMINATk)N SURVEY

41

0404 •. .W 7"77 .77
Lou

"410a4 a a

*in
U.

Deoe Roofing Rmovvl Aresm 9 i• n- ate- Roofing Removal Areo
DETECTION SYSTEM 43-10/1000 DETECTION SYSTEM 44-9/12

MDA 17 dpm100 cm MDA 3800 dpm/100 cm2

COMMW S ApprodmAely 350 eq It of rooamg cuftwes damp mopped foIovwn removl and survey.

Figure 3.9. Root Grids 41 and 43

Teom Insfumnta Iflcolpomt SNM-/Docket 70-33
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ROOF GRID BLOCK NUMBER 46

SURVEY DATE 10/23/19

REMOVABLE CONTAMINATION SURVEY

ROOF GRID BLOCK NUMBER

BURVEY DATE 1o/3/1905

TOTAL CONTAMINATION SURVEY

46

J'
4 

,

-'S
.i1~ ~
- -

m memm

DIMes m

mmmm mmmm

m m

I I I I I I I
. -4-*-S- b I - - mmm

U I I I I I I
AN lWT I

:1:1:11 1 -I -- --- I I ~ ~ ~ A DUCTI I j
C Dmpan Ara SubM.K to Cubng D3 Dm=o Area Subjdt to Cuftq
DETECTION SYSTEM 43-10/1000 DETECTION SYSTEM 44-8112

MDA 17 dpm/100 cm2  MDA 3077 dpn/1OO cm2

COMMENTS Demgnted roof wow cut -Totl ,bg.-,,mme sumw prorkmd

ROOF GRID BLOCK NUMBER 44

SURVEY DATE 10/23/1295

REMOVABLE CONTAMINATION SURVEY

ROOF GRID BLOCK NUMBER

SURVEY DATE 10123/105

TOTAL CONTAMINATION SURVEY

44

* - * S * - - *

!LECThK
* - P - P 5 - P *rn*~*~Tssws**

S P - - - * *~ if

~ - p 5* - - p - ii -

I I Ii 1 , 1 1 ,I
ELNCTNICAL HAZAPVD Al

RI o~ U - Duct

E3 Dul0s Am Subject to Cueng 5 D nastes Area Sublsct to Cuthng
DETECTION SYSTEM 43-10/1000 DETECTION SYSTEM NA

MDA 17 dpm/100 amc MDA NA

COMMENTS T by , Nil ,medftp 2-4 i baclc roundin 'c- hazard urea

Figure,3.10. Root Grids 46and 44
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ROOF GRID BLOCK NUMBER 55
SURVEY DATE 10o191M95

REMOVABLE CONTAMINATION SURVEY

m- -A W-

NM WMDA I= IM 6W

MDAI ODA WA k" 0",
-M am mm - - -

amW A im im l

M DMMnMM MM subj: to Scmpn

DETECTION SYSTEM 43-10M100

MDA 17 •:W/10 CWs

COMMENTS Doelgod d roonm sumped.- ToWa sunmw

ROOF GRID BLOCK NUMBER

SURVEY DATE NA

TOTAL CONTAMINATION SURVEY

55

- -- mignA Are- Sub- --to S- af

DETECTION SYSTEM NA

MDA NA

not -wmm ---- to arodr

ROOF GRID BLOCK NUMBER so

SURVEY DATE 10/1!/1905

REMOVABLE CONTAMINATION SURVEY

-aa a --in- - - i ar

PIRA d A
- - - - - i

MMDAMD

5e~~ui- -

ROOF GRID BLOCK NUMBER

SURVEY DATIF 10/16/1005

TOTAL CONTA 'ATION SURVEY

a6

Dsn Ame Subjoe to Scrawpig J Desgo Ame Subject to Sc•rg
DETECTION SYSTEM 43-1011000 DETECTION SYSTEM NA

MDA 10 dpm/lOO em MDA NA
COMMENTS Destgtd roo ue ped Tots ay not peiormed due to ,egtw sufaces.

Figur 3.11. Roof Grids and 66
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ATTACHMENT 4
BUILDINGS 4 AND 10 SPECIAL FEATURES

Building Interiors Remediation Project activities In Building 10 required the decontamination and survey of

a network of utility trenches and subsurface sumps that were identified after the contaminated concrete

slabs were removed. In some instances, these features were completely or partially removed; in other

Instances, they were decontaminated, filled, and left In place. Figure 4.1 illustrates the relative location of

these features within Building 10. Table 4.1 presents a summary of the decontamination status of

trenches and sumps left in place. No contaminated trenches or sumps were Identified in affected areas of

Buildings 4 and 5. Termination survey results for an equipment pad Identified under the grade in Area 5

also are Included. This pad required significant decontamination efforts, including air hammer application

and ecabbling. Survey results for the Lewis Mill, a special feature in Building 4, are presented and

discussed.

Gas flow proportional detectors were used for all maximum and total radiological termination surface

contamination measurements. These detectors were applied over 1-square meter (M2) grid blocks

delineated on the floor and walls of each sump and trench. Removable contamination measurements

were determined through the collection and counting of smears over grid blocks with total surface

contamination measurements exceeding 1,000 disintegrations per minute (dpm)/100 square centimeters

(cm2). Detailed termination survey procedures may be referenced to Section 9.0 of the Building Interiors

Rernediation Project Plan.

Utility Trenches

Approximately 360 linear feet (If) of utility trenches were Identified in affected areas of Building 10

(including Areas 9 through 12 and 18). The trench depths ranged from 2.5 to 6 feet (ft) and, in some

cases, residue and other debris were identified on the floor trenches. Some trench bottoms were

inaccessible due to piping running through the trench. Approximately 260 It of trenches were removed

and disposed of as radioactive waste. Figure 4.1 Illustrates trench sections that were removed during

decontamination activities.

The remaining 100 If of trenches were decontaminated where necessary, followed by termination surveys

to demonstrate compliance with surface contamination criteria. Decontamination techniques included

concrete scabbling and pressure-washing of residue left In the trenches. Where residue was left in place

below active utility lines, a sample of the material was collected and analyzed for isotopic uranium content.

In many cases, the metal rims at the top of the trenches (used to support steel cover plates) were

contaminated and required complete removal. The trenches that were decontaminated and left in place

were filled with clean soil and gravel and covered with new concrete slabs.

Texas Instruments Incorpoated SNM.23/Docket 70-33 Attachment 4
Blltý g4. 5. and 10 MOWtoe1996 Page I
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Figure 4,1. Building 10 - Special Feature Locations

Texas Instruments Incorporated
Buildings 4, S. and 10
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Table 4.1. Trench and Sump Status

Trench 9/10 7/8 FO scabbled, drm removal, complete, filled - residue sampled
East-West washing new slab

Trench 11/12 5 FG scabbled, rim removal, complete, filled - residue sampled
East-West washing new slab

Sump 04.3C (large) hot spots scabbled, complete, filled former mixed waste
washing w/gravel, sump

Sump 04-3C (small) washed complete, filled feed to former mixed
w/gravel waste sump

Sump 01.-4B hot spots scabbled, complete, filled.- decontamination
contaminated debris new slab performed in two
removed sections

Sump 04-3D no decontamination survey only, water pumped out
sump filled

Sumpnp 04-4D no decontamination survey only, water pumped out
sump filled

Sump 09-7F scabbled complete, filled - near Beckhart rollers
new slab

Sump 09-8F scabbled, rim removed, complete, left soil floor, soil sampled
cover plate ground open In place

Sump 06-6D no decontamination survey only, 3 ft soil floor, post-nuclear
from grade placement
removed

Pad 05-6C impact breaking, complete, residue removed
scabbling, debris surveyed initially
removal

Termination survey data for the trenches are presented for two sections of the same utility trench, which is

divided by the Beckhart Wire Drawing Machine roller system. The western portion of the trench divides

affected Areas 9 and 10, is approximately 30 ft in length, and is designated on Figure 4.1 as Trench 9/10

7/8 FG East-West. The eastem portion of the trench divides affected Areas 11 and 12, is approximately

30 ft in length, and Is designated on Figure 4.1 as Trench 11/12 5 FG East West.

Radiological termination surveys of the remaining utility trenches indicated that total, removable, and

maximum surface contamination release criteria were not exceeded. Summary termination survey forms

(included in this attachment) present all readings in dpm/1 00 cm 2. All forms are oriented with north at the

top of the page. Trench floors and walls are designated on the forms. Residue samples collected from

beneath piping in the trenches yielded total uranium concentrations ranging from 22 to 41 picocudes per

gram (pCi/g).

Sumps

Eight subsurface sumps were identified during decontamination activities in Building 10. Sumps were

designated by the grid block number in which they were located and by a verbal description of the sump.

Texas Instrumets Incorporated
Bulidlnas 4.5. and 10

SNM-2&DDCW 70-33
Cklober 1996
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The locations of these sumps within Building 10 are designated on Figure 4.1. The sizes and depths of

these sumps varied greatly and, in some cases, the sumps contained contaminated debris that was

removed and disposed of as radioactive waste. After debris removal, the sump walls and floors were

decontaminated by scabbling and pressure-washing where necessary. One sump was identified as

having a soU bottom, and the soil was sampled and analyzed for total and isotopic uranium concentrations.

Radiological termination surveys of remaining subsurface sumps Indicated that total, removable, and

maximum surface contamination release criteria were not exceeded. Summary termination survey forms

(included In this attachment) present all readings in dpmnl00 cm 2. All forms are oriented with north at the

top of the page. Sump floors and walls are designated on the forms. Residue samples collected from

beneath piping in the sumps yielded total uranium concentrations ranging from 20 to 50 pCi/g.

Lewis Mill - Building 4

The Lewis Mill was a large piece of capital milling machinery that was known to have been used on

uranium metal. The mill is located In decontamination area 14 in Building 4, and is actively used for

current metal milling operations. The mill was subject to decontamination of Internal and external

surfaces with a degreaslng agent prior to survey. Several concrete floor areas under and near the power

generation system were scabbled prior to termination survey. A cooling oil sump was drained and

subjected to spot surveys and sampling. Total and removable contamination measurements were

performed on the Lewis Mill after decontamination. In all cases, the contamination did not exceed the

unrestricted release criteria. Formal survey data are included in this attachment.
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~MtM I = IuoA MDA IM MAI AIN 4H6 IUTOPI
3WE49 I TRENCH WALL j12711 TRENCH WALL 112711F4 r

I

! Designates Trench Floor Survey Areas Designates Trench Floor Survey AreasDesinates Trench Wall Survey Areas Designates Trench Wall Survey Areas

DETECTION SYSTEM 43-68/2350 DETECTION SYSTEM 43-10/1000

MDA 356 dpm/lO0 cm' MDA 17 dpmh100 cm'

COMMENTS Trench floor not surveyed due to piping and sludge. Sludge samples were collected. Total
uranium concentrations - 22 and 41 pCI/g. Top of trench/rall removed as radwaste.I

0
TRENCH ID 9111/12 5 F/G EAST-WEST

SURVEY DATE 11116&2111995

TOTAL CONTAMINATION SURVEY

TRENCH ID# 111/12 5 FIG EAST-WEST

SURVEY DATE 11/16,21/1995

REMOVABLE CONTAMINATION SURVEY

Nor"h WaN

MDA MDA WAMOAIAMCA 31 WDA WOA

---- - --- --

M MA MM WA W4 MA MM4 DA
outh WanI

Designates Sump Floor Exposed Sool Designates Sump Floor Exposed Soil

Designates Sump Wall Survey Areas Designates Sump Wall Survey Areas

Standing Water Standing Water

DETECTION SYSTEM 43-68/2350 DETECTION SYSTEM NA

MDA 326 dpm/100 cm' MDA NA

COMMENTS No removable contamination measurements - all total < 1000 dprO/100 cm'. Trench residue
sampled. Total uranium concentrations - 22 and 41 pCI/g. Top of trench/rail removed as radwaste.

Figure 4.2. Trench 7/8 FG, 5/6 FG
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BuLd*nge4. 5, and 10
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SUMP ID # 04-3C (LARGE)

SURVEY DATE 10/1011906
TOTAL CONTAMINATION SURVEY

SUMP ID 0 04-3C (LARGE)

SURVEY DATE 101,10/1"s

REMOVABLE CONTAMINATION SURVEY

1417 1615 ins le 1714

1470 1*74

11S 10 6644 648 1714

6469 MAX

Designatee Sump Floor Survey Areas

Designates Surnp Wall Survey Areas

DETECTION SYSTEM 43-68/2350

MDA 585 dprl0c; cm2

COMMENTS Former rnixed waste sump.

MDA 6

Designates Sump Fklr Survey Areas

Designates Sump Wall Survey Areas

DETECTION SYSTEM 43-10/1000

MDA 3 dpmfl00 cm'

SUMP ID # 04-3C (SMALL)

SURVEY DATE 10/1011995

TOTAL CONTAMINATION SURVEY

SUMP ID # 04-3C (SMALL)

SURVEY DATE 10/10/1995

REMOVABLE CONTAMINATION SURVEY

'1107

Designates Sump Floor Survey Areas

Designates Sump Wall Survey Areas

DETECTION SYSTEM 43-68/2350

MDA 585 dpm/1OOrcmn

COMMENTS Formor mixed waste sump.

MOA

MDA MDA

JMbA

,' Designates Sump Floor Survey Areas

Designates Sump Wall Survey Areas

DETECTION SYSTEM 43.10/1000

MDA 3 dpm/100 cm'

Figure 4.3. SUMP 04-3C

Texoa Instruments Incorporated
4, ov5W5WV i, anw 10

Wk-LM19VVMNWq•W tA•qD W AT4 I&W96•
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BUMP ID #01.4
SURVEY DATE 1/17/1996
TOTAL CONTAMINATION SURVEY

BUMP ID 0 01 45

SURVEY DATE 10/1111995
TOTAL CONTAMINATION SURVEY

I w _m ~W I

- Waump WaA

,,-- A m MlA
I WDleA

671

Desgname Bump Floor Survey Areas Designates Sump Floor Survey AreasDesignates Sump Waill Survey Areas L- Designates Sump Wall Survey Areas

DETECTION SYSTEM 43-68/2350 DETECTION SYSTEM 43-6842350

MDA 580dpm/lOocm' MDA 580 dprl 00 cmr

COMMENTS Exposed portion of sump 01-4B surveyed after scabbling on 10/11/95 Balance of sump surveyed
after exposure and scabbltg in January 1996 Diagrars connect portions of sump.

SUMP ID 01-4B

SURVEY DATE 1/17/1096

REMOVABLE CONTAMINATION SURVEY

SUMP ID 0 01-48

SURVEY DATE 10/11/1995

REMOVABLE CONTAMINATION SURVEY

1 Designates Sump Floor Survey Arean Designates Sump Floor Survey Areas

Designatel Sumr) Wall Survey Areas Designates Sump Wall Survey Areas

DETECTION SYSTEM 43.68/2350 DETECTION SYSTEM 43-10/1000

MDA 28 d•./100 cm MDA 17 dpm/100 ocm'

COMMENTS Exposed portion of arump 01-40 surveyed after scabbIng on 10/11/95.

Figure 4.4. SUMP 01-4B

Tes Instruments Irnorporated
Rkulnm• 4. a. and 10
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GUMP I10 04-30

SURVEY DATE 10/10/19i 5
TOTAL CONTAMINATION SURVEY

GUMP ID # 04-30

SURVEY DATE 10/10/1995

REMOVABLE CONTAMINATION SURVEY

MDA

M w M

--------

-- - -- ---- a

Desgnates Sump Flookr Survey Areas Designates Sump Floor Survey Areas

Designates Sunp Wall Survey Areas Designates Sump Wail Survey Areas

DETECTION SYSTEM 43-68/2350 DETECTION SYSTEM NA

MDA 585 dpn/100 cOm MDA NA

COMMENTS No removable connination measJrements - all total < 1000 dp•lO00 cm2 .

SUMP ID # 04-4D

SURVEY DATE 8/26/1995

TOTAL CONTAMINATION SURVEY

SUMP ID # 044D

SURVEY DATE 8/26/1995

REMOVABLE CONTAMINATION SURVEY

WA MA
WA W

- - - -I-M--A

M"

MID

Desgnates Sump Floor Survey Areas Designates Sump Floor Survey Areas

Designates Sump Wall Survey Areas Designates Sump Wall Survey Areas

DETECTION SYSTEM 43-682350 DETECTION SYSTEM NA

MDA 5685 dpm/100 cm' MOA NA

COMMENTS No removable contamination measurements - all total c 1000 dpVlO00 cm2.

Figure 4.5. SUMP 04-3D, 04-4D
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SUMP ID 0S-7F
SURVEY DATE 11/A/1995
TOTAL CONTAMINATION SURVEY

SUMP ID 0 09-7F

SURVEY DATE 11/8/1995

REMOVABLE CONTAMINATION SURVEY

- SU-PIwagLAE
I I I

Sump WaN MDA

MDA•

MDA

MDA

Sump Wall

I I I IIEIE WA I
Desnates Sump Floor Survey Areas Designates Sump Floor Survey Areas

Designales Sump Wail Survey Areas Designates Sump Waft Survey Areas

DETECTION SYSTEM 43-68&2350 DETECTION SYSTEM 43-10/1000

MDA dpnV 00 cm2 MDA 25 dprn100 cm2

COMMENTS

SUMP ID 0 09-OF

SURVEY DATE 11/19/1995

TOTAL CONTAMINATION SURVEY

SUMP ID # 09-OF

SURVEY DATE 11/19/1995

REMOVABLE CONTAMINATION SURVEY

- - ZIZT -WAN

4" SuMp A W IN

- I -- Y - I - *Y~I -

! I i i i - i
-4-4-4 4-1-9-I-

I I Buinp WON I I I
141

I I I I I I I
SumW. BaIs um p WaN l sunv WON Su"V WAN

Swrp Bass -EVosed Son

I T-- -1
surv Wan

I IMDAIMI)AI

SSump WaNl

-7-,- Ii

Designates Sump Floor Exposed Soil Designates Sump Floor Survey Areas

Designates Sump Wall Survey Areas Designates Sump Wall Survey Areas

DETECTION SYSTEM 43-6&2350 DETECTION qYSTEM NA

MDA 344 dp/I1 00 cm' MDA NA

COMMENTS No removabie contamination moesurements -all total c 1000 dpW/100 cm2.

Figure 4.6. SUMP 09.7F, 094F
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SUMP ID # DO6 (EXTERIOR)
SURVEY DATE 1/411901
TOTAL CONTAMINATION SURVEY

SUMP ID* 06-80 (EXTERIOR)
SURVEY DATE 1/4/19K
REMOVABLE CONTAMINATION SURVEY

TOPTO

To OT 1115 1 D

TPDTO 76 07I ! 5 -

i t P -
-I ll 1

.. .- , - - - I

Designates Sump Floor ! Degnates Bump Floor Survey Areas

Iesi"nate. Surnp Wall Survey Areas Dsignates Sumip Wall Survey Areas

DETCTION SYSTEM 43-682350 DECTION SYSTEM NA

MDA 336 dpmV1 00 cmr MDA NA

COMMENTS Survey of sump exterior after excavation. Site Information Indicates sump put Into location after
cessatlon of nuclear manufacturing activities.

Figure 4.7. SUMP 064D

PAD IDO 05-6C

SURVEY DATE 1/12/1996

TOTAL CONTAMINATION SURVEY

PAD ID 0 05-6C

SURVEY DATE 1/12/1996

REMOVABLE CONTAMINATION SURVEY

I I I I~~ I I

; ; ; ; ; t

- I- i - - . . ..- I b * -

wDesignates Pad Survey Areas M Designates Pad Survey Areas

DETECTION SYSTEM 43-88/2350 DETECTION SYSTEM NA

MDA 299 dpfm/100 crn MDA NA

COMMENTS Concrete background 516 cpm. No removable contamination measurements perfor-ed. All total
readings approximately 1000 dpm1100 cmO or less.

Figure 4.6. PAD 064C
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ATTACHMENT 5
BUILDINOS 4 AND 10 DRAINAGE SYSTEM DATA

This attachment describes sections of the subsurface drainage system that were removed or

decontaminated in situ during remediation 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 radioactive material inventory is presented. Where

applied, in-situ decontamination techniques resulted in a reduction 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.

Drainage SyStm Declption

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 (it) 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 "cleanout" 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 CI lines accepted flow from the roof drains. These personnel also indicated that

there have been historical instances of "cross-routing" between these systems. The terms drain and line

are used interchangeably.

Characterdtlon and Priorltization

Prior 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

prioritization with respect to the volume and concentration of radioactive material. Priority 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 (pCVg), and were identified for complete removal and disposal as radioactive waste.

Toma Ins~uiwfts Icof~ond'ad
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SNA-23/DoCket 70-33
OcWobo 1996

At~bCh~nwt 6
PONs I



AREA 14
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AREA 13

S AFFECTED/

7 CLAY LINE
CAST IRON

Fi .

Figure 5.1. Building 4 Drainage System
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Figure 5.2. Building 10 Drainage System

Tomsj Inltrumonta Incorporated
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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 hydrolaslng techniques. If a drain

line contained less than 5 percent blockage and/or a total uranium concentration In residue of less than

500 pCVg, the line was designated as Priority 3 or no action.

Pdra*y 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 Cl 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 large pieces of processing equipment were removed due to manufacturing requirement

changes.

Priority 2 Drain Line Decontamlnatlon

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 If 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)1 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

vc 10 U-234 796 0.06 64
U-235 36 006 3
U-238 61 0.06 5

2 VC 26 U-234 467 0.06 37
U-235 21 0.00 2

U-238 65 0.06 6
3 .... 150( 08) U-234 437 0.09 39

U-235 21 0.09 2

U-238 43 0.06 4
4 C1 ISO U-234 444 0.16 71

U-236 30 0.16 5
U-238 33 0.16 5

t The MOF is baed upon to demsity and volure of reidue and tg thicknes and derauly ol Ca a VC line matrics.
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Figure 5.3. Priority 1 Drain Lines Subject to Total Removal
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Figure 5.4. Priority 2 Drain Lines Subject to In-Situ Decontamination
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Although, on an adjusted mass basis, the total uranium concentrations were only slightly above the bulk

release criterion of 30 pCi/g (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 Woose 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 6.2 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

1 & 3 VC 310 Sediment U-234 3345.00
U-235 235.10
U-238 151.50

3114 Cl 300 Sediment U-234 342.60
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 Cl 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.

Residual Inventory Anesament

Priority 1 lines that were completely removed and Priority 2 lines that were decontaminated are assumed

not to contribute residual activity 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 application of the MDF (typically 0.08 to 0.2) results In bulk contamination levels less than

30 pCGVg total uranium. Based upon the residual act"ty estimate for each Priority 3 line described in Table 5.3,

the total residual inventories are uranium-234: 0.03 millicuries (mCi); uranium-235: 0.002 mCi; and uranium-238:

0.008 mCI.

Tex" Inebumets Inoo~poated
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Figure 6.5. Priority 3 (No Action) Drain Lines
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Tabl 5.3. Rmeikmal Rodkxwctlty kwonlory of Pdokwiy 3 Unus

-4m
-........ .57i & wal. . .

1 VC 4 150 10.16 4572 370868 0.1 37067 S4 32E-04 127.5 I.8E-03 2 I.SW

4 so 10.16 1829 148267 0.1 14827 0.84 2.OE-05 15 4.4-04 34.9 al"4

5 20 127 696 77222 0.1 7722 084 10E-05 18.5 2.3E-44 34.9 4.3E-04
6 40 15.24 1219 22401 0.1 _24__.4___0_1. 66E0 34. __.__.

8 30 20.32 914.4 296534 0.1 29653 0.84 4.0E-05 18.5 8.-5E04 34.9 1.7E-03

2 Ca 4 20 10.16 609.6 49422 0.05 2471 16.5 6.55E-06 400.8 1.6.E-03 19.8 7.8E-05

Cl 5 6o 12.7 1829 231667 0.05 11583 16.5 31E-04 400.8 7.4E-03 19.8 3&7E-04

Cl 6 10 15.24 304.8 55600 0.05 2780 16.5 7.3E-05 400L8 1.85-03 19.8 .8.E-0M

VC (ASSUME) 4 90 10.16 2743 222401 0.05 11120 16.5 2.E-04 400.8 7.1E-03 19.8 3.,6-04

Undefned Ci 4 90 10.16 2743 222401 0.05 11120 0.8 1.4E-05 10.5 1.95-04 2.8 5.05-05

VC(ASSUME) 4 90 10.16 2743 222401 0.05 11120 0.8 1.4E-05 10.5 1.9-04 2.8 5.05.

3 VC 4 70 10.16 2134 172979 0.075 12973 13 2.7E-04 2 42E-05 13 2.7E-04

a 4 70 10.16 2134 172978 0.075 12973 1.8 3.7E-05 2 4.2--06 1.5 3.76-0

4 VC 4 100 10.16 3048 247112 0.075 18533 13 3.9E-04 2 5.9E-05 13 3.9"-04

C_ 4 100 10.16 3048 247112 0.075 18533 1.8 5.36-05 2 5.9E-06 1i. 5.3S-05

5 vc 4 100 10.16 3048 247112 0.05 12356 1.4 2.8E-05 41 B.1E-04 6.6 1.3-,.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

Ca 6 65 1524 1981 261401 0.05 18070 2.6 7.5E-06 13 3.9E-04 2.9 8.4E-06

I TOTAL 2.1E-03 3.0E-02 7.5E-03



ATTACHMENT 6
RESIDUAL ACTIVITY INVENTORY



ATTACHMENT 6
RESIDUAL ACTIVITY INVENTORY

This attachment describes the few Isolated areas associated with the Building Interiors Remediation

Project that exhibit residual contamination levels In excess of the site cleanup criteria Identified in the

supplement to the 1992 Remediation plan. These areas are under or adjacent to vital facility utilities and

structures, such as structural element footings and heavy equipment. They could not be decontaminated

without incurring a large expense that would have been disproportionate to the small amount of

contamination present.

Figure 6.1. shows the locations of the eight residual contamination areas, all of which are In Building 10.

There are no residual contamination areas in Buildings 4 L, d 5. Table 6.1 identifies each of the eight

areas, with the associated soil mass and uranium activity.

Table 6.1. Residual Contamination Feature Characteristics

Column Fooling SSE of
Substation 10-1 3 Bulk Soil 4,080 0.9
Column Footing ESE of
Substation 10-1 4 Bulk Soil 10.800 2.4
Beckhar1 Wire Drawing
Machine Rollers 6 Bulk Sediment 740 0.02
M-125 Machine- Expansion Surface. In Negligible Surface
Joints 7 Expansion Joint Negligible Contamination
Structural Column Fooling- Negligible - Surface
West Side Area 4 8 Surface Negligible Contamination
Structural Column Footing - Surface, Bulk
Central Area 4 9 Expansion Material 120 0.035
Structural Column Fooling- ,Negligible -Surface
South Side Area 4 10 Surface Negligible Contamination
Deep Soil Foundation
Area 18 11 Bulk Soil 11,900 0.04

Note; Map Items 1, 2, and 5 were removed during supplemental work in performed September 1996.

Figures 6.2 to 6.9 provide more information about each of the residual contamination areas (Map Items 1

to 9). Each figure Includes a diagram of estimated dimensions and location relative to utilities and

structural elements and the estimated residual inventory for each uranium isotope.

Volumes of residual material left were estimated using excavation data (i.e., depth and thickness of

contamination) acquired during decontamination and excavation building layout, Knowledge of how

various features aid or inhibit the transport of contaminated materials (e.g., drainpipes aiding the

movement of material) were also used In volume development. Volume estimates for each feature can be

found in Figures 6.2 to 6.9.
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Figure 6.1. Residual Radioactive Material Areas - Building 10
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Texas Instruments: Attleboro, Building Remedlation

*uidln* 10 Summary Map Item # 3

Feature Description: Column fooling south, south, east of sub seation I • 1. Feature Is a footing for a I
structural column in Building 10. Material was left in place under and around the
looting, from I to 1.6 meters

Average Surface Contamination Levels (dpm/100cm')
Feature none dpm/lO0 cm1

Feature dpm/100 cm2

Fealur dpm/1 D0 cm,

Samples Collected: Activity (pCl/g)

Sample IDO Sample Description U-234 U-235 U.238
0104,06-6CBS Under Sub Station 133 5.47 84.9

Estimated Residual Soil Volume 3.37 (Mi)Estimated Residual Soil Mass 4.08E .06 (g)

Rsidual Activity: Uranlum-234 0,642632907(mCl)

Uranium-236 0.022317306(mCI)

Uranium-238 0.346387472(mCI)

lINIIIfl3

KE mmf
...m

Derith fit
('nnlaanhnallon

Em I .i 001

Figure 6.2. Summary Map Item 3



Texas Instruments: Attleboro, Building Remedlation

sIDWOM 10 ISummay Map tme, 4

Feature Description: Column footing east, south, oaut of b tation 10-1. Feature Is a fooling
for a structural colum In Building 10. Material was left In place under
and around the footing, from 1 to 1.6 meters. North substation sample

&vrape Surface Contamination Levels (clp/00n/?~m)

Fe:re none dpm/lO0 cm,Feature dpm/1O0 cm'
rFeature dpm/1 00 cm'

aSample ClctedN: Ack (pCVq)
a ,mple ID # Sample Description U-234 U-235 U-2,38

0104-06.6C-086 Under Sub Station 133 5.47 84.9

PEMImated Residual Boll Volume 8.9 (r)o
EstMilmed Residual Soil Mass 1.08E5+07(g)

Residual Activity: Uranlum-234 1.433088133 (maI)
Uranium-235 0.058938888 (mCi)
Uranlum-238 0.91479184 (mCI)

K]r

Figure 6.3. Summary Map ftsm 4
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Texas Instruments: Attleboro, Building Remediation

190MV#=

j!rld 0 W, FM I

iummary Map tem 0 6

Feastue Description: Beclhdrl Wire Drawing Machine. Feature Is a large piece of machinery, which, due
to its size and near constant use, was not movable. Material was left In place In
concrete trench, under wire spool roller system. Trench runs from a depth of 1.3m
at the east end, to 2m at the west end and Is roughly 25m long. Radioactive
resklue was removed from the trench except for spaces under a pipe (see figures)
situated In the bottom of the trench. Internal pipe surfaces were not contaminated.

Average Surface Contamination Levels (dprn/lOOc1n')
Feature none dpm/100 cm'

Feature dpn/lOO cm'

Feature dpm/1 00 cm'

Samples Collected: ____ _Actiit (pCl/g)_____
Sample ID 0 Sample Description U-234 U-235 U-238
1121-Oo-TG-S88 Trench East (of w. leg) 32.1 1.13 7.89

1121 -09-S-BBS Trench West (of w. leg) 16.4 0.535 5.05

1130-12-SO-BBS Trench East (of e. leg) 46 2.05 3.92

1130-12-SO-BSS Trench West (ol e. lg) 10.7 0.505 2.29

Mean 26.3 1.055 4.7875

Estimated Residual Soil Volume 0.612 (n)

EstEimated Retskiual Boll Mas 7.41 E+05 (g)I

3m

4

Figure 6.4. Summary Map Item 6
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Texas Instruments; Attleboro, Building Remedlation

nuia 0 =10 S~ummaly Map ItemS 7

S I

Feature Description: 14125 Wre Drawing Macne. Feaure bs a1go plece of machinwy, which, due to t sze andi
near constant use, was ri o movOle. Isolat contamination, in a crack in the concrete floor
ran up to and unde the wee s of the machine. No latualory samples wore coW d
however surface readring and sw~e suggest that the contamination was very IsolaWe. AN
awktm and swima resia* other Othan lhoseted below, were less than MDA.I

Average Sudfce Contamination Levels (dpm/IOOcm')
Location 0 Feature Level Elxed, flemovable, Total Alpha, fieta, or Gamma

I Concrete edge 51 R A

1 Concrete edge 6450 T B,G

I Concrete edge (after decon) 24 R A

2 Concrete edge, SE of M-125 29 R A

Nsmplee Collected: Activity olp
Sa i0Sam p Descriun U-234 lU-236 U-238
None____

Estimated Residual Soil Volume -0 (i)

F ________IEstimated Residual Soil Mass -0 Wg
Residual Activ•ty: Uranlum-234 -0 (mCI)

Uranlum-235 -0 (mCI)

Uranlum-238 -0 (mCI)

Figure 6.5. Summary Map Item 7

Teom Instrt~4n~ 11 morporatad
Sufidbas it. 11. AM 10
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Texas Instruments: Attleboro, Building Remedlation

IOU" iSummary Map Item 0 a

Feature Description: Building 10 structural column footing on west side of area 4. Surface contamination was

left In place on the fooling. Fooling In not subject to random inadvertent contact, and
material is not considered to add substantially to material left In place.

Average Surface Contamination Levels (dprn/100cm2)
Feature: South Face 30000 dpm/100 cm2

dpm/1O0 cmW

d*Wr1l0 cm,

Samples Collected: Actity (pC/g)
Sample ID # Sample Description U-234 U-235 U-238.

N/A

Estimated Residual Soil Volume 0 (mi)

Estimated Residual Soil Mass O.OOE+00 (g)

Residual Activity: Uranium-234 0 (mCI)

Uranium-235 0 (mCi)
Uranium.238 0 (mCI)

Figure 6.6. Summary Map Item 8

Texas Instrumert Inpoo)ated
Bul#ngs 4.5, and 10

SNM-23/Docklet 70-33
October 1996
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Texas Instruments: Attleboro, Building Remedlation

El Ift 1 ISum..ma•. m # e 1

Feature Descrlption: Building 10 structural column looting In central, area 4. Surface contamination was

left In place on the footing. Small amount of residue from expansion joint had fallen
in sump / footing interface.

Average Surface Contamination Lotels (dpm/lOOcm')
Feature: South Face 10000I O pm/o100 crnr

.,dpm/100 cm'

Bapl, Collected: Activity (pCg)
Sampleo I09 Sample De.scuption U-234 U-235 U-238
0712.04-3C.BC.00 Biased Soil 183.5 203

Estlmated Residual Soil Volume 0.1 (mi)
Estimated Residual Soil Mass 1.21 E+05 (g)

Residual Activity: Uranium-234 0.010109067 (mCI)

Uranium-235 0.000605333 (mCi)
Uranium-238 0.024576533 (mCi)

nVAM
t .g*

go 10O

Figure 6.7. Summary Map Item 9

Tex" Instument Incorporated
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Texas Instruments: Attleboro, Building Remedlation

S111 * _i 3 10

[rid # 3D

BsummaMap Item # 10

Feature Descrption: Building 10 structural column tooting on south side of area 4. Surface

contamination was left In place on the footing. Footing in not subject to random
Inadvertent contact, and material Is not considered to add substantially to
material left In place.

Average Surface Contamination Levels (dpm/100cm')
Feature: South Face 10000 dpm/100 cm'West Face 20000 dpn/100 cm?

dpmn/100 c"?

Samples Collectad: Actdivty (pCVg)
Sample ID 0 Sample Description U-234 U-235 U-238

WA

Estimated Residuial Soil Volume 0 (m") IEstimated Residual Soil Masn '.OOE+00 (g)

Residual Activity: Uranium-234 0 (mCi)

Uranium-235 0 (mCi)
Uranium-238 0 (mCi)

i ium280 mi

44 10

Figure 6.8. Summary Map item 10

Texs Ifutrumwfls Inoorpoated
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Texas Instruments: Attleboro, Building Remediation

Pq!f J1 Isummiary Map item # 11 7 7

Feature Deucr~tlon: &d~-foundaUons. Feature lo saA4oundatlone in BulicIng 10. Material wu 1511 In place
Feature Descripton: Sub-foundatdon. Feature is su-onniwin Buildin 10. Material wa left In piece

for support aog about 20 m of swb-4oundaoil. Calculations of mata left in piece
include orny theoe loet to suppot au~oundator, and not posible materials under the I
.. .. . .... .. Iw r.. .. ..

Average Surface Contamination Levels (dpm/nlOcm2)

Feature none dpnol00 cm2

Feature dpm/100 cm2

Feature dpm/lO0 cm2

Samples Collected: _ -Activity (pCVg)
Sample ID_ _ Srample Dscription U-234 U-235 U-238

0219-18-3D-SS 04-06-00 2.67 0.114 0.872

0219-18-3E-SS 04-06-00 212 8.15 3.19
0220-18-3D-SS 03-06-00 2.72 0.235 1.09
MEAN I 72.46 2.83 1.72

Estimated Residual Soil Volume 9.8 (Min)Estimated Residual Soil Mass 1.19E+07 (g)

Residual Activity: Uranium-234 0.031678304 (mCI)

Uranium-235 0.001352557 (mCi)

Uranium-238 0.010345873 (mCl)

44 -1 O

Figure 6.9. Summary Map ftem 11



Masses of contaminated material were calculated using the estimated volumes, as mentioned above, and
an estimated density for soil of 1.67 tons per cubic yard, which is equivalent to 119,748 grams per cubic

meter, Contaminated materials were assumed to be homogenous throughout the estimated volume.

Isotopic uranium activities were applied from samples collected in or near a specific feature. Volume and

isotopic uranium act"ty (for features with bulk residual contamination) were combined to derive the

isotopic uranium inventory In mlllicuries (mCi).

The total residual inventories associated with the 8 features summarized in this attachment are estimated

as uranium-234: 2.OmCl; uranium-235: O.O8mCi; and uranium-238: 1.3mCi.

Texa lnsruments Inowporated SNM-23/Docket 70-33 AttaChmnt 6
Ri hiw A A &M I AOcw It9Mf Paw. 11
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ATTACHMENT 7
BUILDING INTERIOR REMEDIATION WASTE SHIPPING SUMMARY

Waste packaging and shipping activities associated with the Building Interiors Remediation Project were

performed from August 1995 through October 1996. Waste was placed into Intermodal shipping

containers (IMCs) for transport to the EnviroCare of Utah, Inc., facility in Clive, Utah. The IMCs were

loaded onto railcars for offilte transport (a maximum of six per car). In addition to the rail shipments, truck

shipments of an additional 1200 ftW of waste were executed in October 1996. A variety of waste streams

was transported during the project. These waste streams consisted of concrete, soil, roof debris,

drainage debri, and other building materials.

The contents of each IMC was weighed prior to rail-car loading. Isotopic uranium sample data were

reviewed for applicability to each container and, if found representative, entered Into a spreadsheet to

calculate the isotopic uranium Inventory in millicurnes (mCI). The specific activities of uranium-235 and of

the uranium-235 sample concentration were applied to the IMC weight to calculate the mass of uranium-

235 In each IMC. Each group of IMCs placed on a flatcar was managed so that the uranium-235 mass

did not exceed 350 grams (g). This process required mixing of higher activity building interior waste with

lower-activity exterior soils.

Table 7.1 presents a summary of the IMCs and associated rail cars used to transport building interior

waste. The weight of Interior waste In each IMC is also presented; the total interior waste weight is

estimated at 2,000 tons. Based upon representative sample concentrations, the isotopic uranium

activities in each box are calculated. Total isotopic uranium activities shipped during the project were

uranium-234: 242 mCi; uranium-235: 10 mCi; and uranium-238: 31 mCi. The total uranium-235 mass

associated with all building interior waste is 4.462 g (4.6 kilograms).

Eighteen IMCs (shaded in Table 7.1) contained a significant mass of exterior soils that was used for

mixing. However, approximately 90 percent of the total radioactivity within each IMC is attributable to the

interior waste component. It is conservatively assumed that all IMC activity is attributed to the building

interior waste.

To=M Instrumenws Inoorported SW-2W00" 70-33 AU&ChMWM 7



Table 7.1. Building Interiko Rem. - ,on Project Waste Shipping Summary (page I of 3)

U ~ U 
U' - I ~U I

.'" " J,.d• j •,~ ... ,..;.,•,:,, ... 4~W~I ,.rI
0047
0019

0022

0010
0047
0009
0059
0074
0029
0082
0019
0001
0050

0067

0069

0078

0005

0033

0047

00310

01928
01654

03003
1O0O02
200016
05650
08O89

U25-136
20001
01891
01735
01063

02882
05032
07884
06487
07968
06213
10620
03169
01309
10527
0O920
03467
04479
00555
10810
10804
03507
10208

06492
08284
02542
03961
07375
02584
11190
03894
11040
10949

19.46

21.05
24.42
24.42
17.09
17.75

8.53
8.76

32.03
28.72
22.47
25.91

15.01
13.47

8.92
20.65
21.09
19.92

21.8
21.26
25.06
21.12
23.94
22.57

22.04

22.63
20.8
23.71

20.58
21.08
20.88
19.92

24.51
16.13

26.96

21.33
21.57
20.46
20.86

20.34
19.11

0.23

0.25
0.29
0.29
0.2
0.21
0.064

0.066
0.86
0.44
0.74
0.4

0.01
0.01

0.808
2.439
2.467

2.33
2.55
1.492
3.251
2.47
2.861
2.697

2.634
2.704
2.319
2.644
2.295

2.351
2.328

2.221
3.091
2.034
3.497
2.378

2.69
2.55
5.543

2.565
2.41

0.01
0.01
0.01
0.01

0.01
0.01
0.002
0.002

0.03
0.02
0.02
0.02

0.001

0.001
0.037
0,115
0.116
0.11

0.12
0.074
0.152
0.116
0.132
0.124

0.121
0.124
0.107

0.122
0.106
0.108
0.107

0.102
0.145

0.095
0.163
0.11

0.111
0.105
0.221

0.12
0.113

0.03
0.03
0.04
0.04

0.03
0.03
0.034
0.035
0.02
0.19
0.02
0.017

0.76
0.69
0.426
0.548
0.554

0.523
0.573
0.786
0.586

0.555
0.282

0.266

0.259

0.266
0.258
0.294

0.255
0.261
0.259

0.247

0.593
0.39
0.63

0.265
0.069
0.066

0.125

0.492
0.462

-- T

5.18
5.61
6.5
6.5
4.55
4.73
0.92

0.95
12.19

8.61
10.51
7.76
0.39

0.35
16.76
52.63
53.24
50.29
55.03

33.74
69.67

53.32
60.34
56.89
55.55
57.04

49
55.86
48.48
49.66
49.19

46.93

66.36
43.67
74.95

50.25

48.3

101 53
55.07
51.74

Texhs l.mh.enh Inorpo ated
Bulidkna 4.6S. and 10

SNM-231Docket 70-33
October I062
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T"ble 7.1. Building Intorlns Remedlution Project Waste Shipping Summary (page 2 of 3)

I VWAG*i V"AG"
mit ~U~' I _ IINGOi

0010

OOW

0031

0095

0074

01973

01525
O5650
04545

0408C

0410

06759

05198

07924
02007

03240
02429

S00133i

-OSW

03111
02990
03148

04519
11225
00874

04484
10759
10975
10770

01891

00766
03852

02305

10297
07879
00658
05393

A

22.06
20.17

24.01
19.09

22.76

7.11
Afi6

A6.4

19.23

23.75

24.94
18.67
22.33
17.98

7.2

0.24

20.55
24.01
23.39

22.31
22.06
21.83

22.58

23.64
25.17
20.74

23.74
21.46
22.33

24.00

22.26
18.96

20.08
26.96

T ......

2.837
4.58

3.088
2.455
2.927

'9.0

81!74.

2.398

2.961
3.11

2.328
4.289

2.24

3ASS

3.214
3A148
8.05
3.004
2.034
2.376
2.315

2.208
2.183
2.161
2.235
2.34
2.491
2.053

2.35
2.124
2.21
2.375
2.203
1.877
1.987

2.668

. .....•.;.....-]
: :.::•

0.114

0.182
0.124

0.099
0.118

0.117

0.099
0.122
0.128
0.096
0.171
0,093
0.092

0.1.94
0.122

0.077
0.089
0.087
0.083
0.082
0.081
0.084
0.088
0.094
0.077
0.088
0.08
0.083
0.089

0.083
0.071
0.075
0.1

0.109
0.126
0.118
0.094

0.112

~0215
0.,6

0.062

0.076

0.08
0.06

0.129
0.058

0.116
02"

,0.286

0.299
0.349
0.34

0.324
0.31

0.317
0.328
0.343
0.366
0.301

0.345
0.312
0.324
0.349

0.323
0.275
0.292

0.392

52.28
83.54
56.89
45.23

53.93

45.43
56.1

58.91

44.11
78.41
42.43

453.30

61.96'

6.94

65.542

35.09
41

39.94
38.1

37.67
37.28
38.58

40.37

42.98
35.42
40.54

36.65
38.13

40.98

38.01

32.38
34,29
46.04

Texas Instruments Incorporated
Ri&frnbmA. R. and I1a

SNM-23/Docket 70-33
Oclber 1996
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Table 7.1. Building Interlorm Remedlation Project Waste Shipping Summary (pop 3 of 3)

iý . ... . ... .. I a
~mCO U4U)

0049 07734 17.53 1.735 0.065 0.255 29.94

01823 22.96 2.272 0.085 0.334 39.21

01042 24.34 2.409 0.091 0.354 41.57

04273 19.91 ý.971 0.074 0.289 34

00386 20.54 2.033 0.076 0.289 35.08
10234 24.71 2.446 0.092 0.359 42.2

0069 10527 23.12 0.511 0.018 - 0.271 7.32

00128 19.62 0.151 0.009 0.285 4.09

03467 23.92 2.387 0.089 0.348 40.85
00920 24.40 0.716 0.025 0.228 11.42

0078 10810 20.19 1.998 0.075 0.293 34.48

10804 22.17 2.194 0.083 0.322 37.86

04479 23.79 2.355 0.089 0.346 40.63

1016M 10.0o 1.270o 0.046 o07 2121
0090 02286 25.48 2.622 0.095 0.370 43.51
0059 04370 7.31 .8.18 0.102 0.211 SM

0462•7. GAY:: 3.712,0.100 0.16 4.45
.02120 .7.37.e .0.126 mi.2667
S017448 ": 7,70' GU.61Il 0,189 0*0~ ••;~ 66.6

03610. 6.3? 2.701 01 0.164 .4610
01274 22•64 2.241 0.0.4 o.36 88.0.

0037 10173 23.85 2.380 0.089 0.346 40.73

03908 20.93 2.071 0.078 0.304 35.74
00684 22.56 2.233 0.084 0.328 38.53

04524 24.90 2.464 0.093 0.362 42.52
10261 20.59 2.038 0.077 0.299 35.16

Tiuck Shwpmni 66.5 0.082 0.096 1.996 37.70

TOTALS 2129.56 240,568 9.81 32.088 4500.68

1 1894 5

Texas Inetrumewt Incoipmatod
g*.."ýa. A at -. 4 inl
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etr%& i Qaw

Aftac*hMen 7
Pann A



'I

ATTACHMENT 8
FINAL GAMMA EXPOSURE

RATE SURVEY DATA

i

iI 1A A 5



ATTACHMENT IS
FINAL GAMMA EXPOSURE RATE SURVEY DATA

This attachment presents gamma exposure rate data collected following decontamination and repair in

affected areas of Buildings 4, 6, and 10. Gamma exposure rate surveys were performed over 47 full or

partial 10-by-10-meter (m) grid cells in Building 10, and 16 full or partial 10-by-10-m grid cells in Building 4.

Building 5 was surveyed as a complete unit due to its relatively limited surface area.

Specific gamma exposure rate survey protocols are presented in SOP 34 of the Project Plan, Building

Interiors Decontamination and Decommissioning Project. In general, the response of a Micro R Meter

held at a height of I m above the surface was recorded at four locations In each grid cell. Unusual

responses noted during the walkover process were recorded on row field survey data forms, Gamma

exposure rates were compared to background survey results (collected at three unaffected locations) to

determine If the total exposure rate criterion of 10 micro R per hour (IJR/hr) above background was

exceeded.

Table 8.1 presents the range of gamma exposure rates recorded at three background grid cell locations.

The background exposure rate ranges from 7 to 13 pR/hr. Table 8.2 presents the range of gamma

exposure rates recorded in 16 grid cells located In Building 4. The gamma exposure rates range from 4 to

10 pR/hr in Building 10. The gamma exposure rates range from 4 to 15 ViR/hr.

All gamma exposure rate data from Buildings 4, 6, and 10 are reported inclusive of background. The data

indicate that no affected areas exceed the rerediation criterion of 10 OJR/hr above background (17 to

23 pR/hr).

TexasIrin'umIta noop"Wte
SeidW1g 4. 6. MWd 10

SNM-23iOocd 70-,3
Ocuber 1998
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Table 8.1. Background Gamma Exposur Rat•a

BOA 1 8 10 11 9 8-11
s8A2 10 0 9 12 11 0-12

BOA 3 9 10 9 9 9-10

"Background areas surveyed with a Ludlum M-19 Micro R Meter

Table 82. Building 4 Ganmm Exposure Rd."*

IIA 7 7 7 7 8-7
1 8 4 6 7 4-8

IC 7 7 7 8 5-6

2A B 9 8 7 7-9

28 a 6 7 No Acoe 6-7

2C 7 7 8 7 6-9

2F 7 7 6 7 6-8

2G NA NA 8 7 7-8

30 10 10 9 9 8-10
3D a i 9 9 7-9

3E 9 7 8 9 7-9

3F 9 10 8 8 8-10

30 NA NA 9 8 8-9

4C 7 NA NA 9 7-9

40 7 NA NA 7 7-8
4E 8 NA NA 8 7-8

4F 8 NA NA 9 8-9

"Systematic radiation grid survey using a Ludlum M 19 Micro R Meter

Team knsurit Inompornded
Ba*ldm 4. S. td I0

GNM-234)Ociie 70-33 Alcuii
OcI~ 1906Pa5
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T" U. Dul 10 Oamma Exposur at"s (pap 1 of 2)

. _0C NA 13 12 i NA ._12_13_ _

1 _ _ 14 12 12 12 11-14

le 13 12 12 12 11-13

ID 12 11 NA NA 11-12

2A NA NA 14 13 12-14

25 13 12 12 10 10-13

2C 12 11 No Aocss 12 11-12

2D 12 13 NA NA 12-13

38 13 13 11 13 10-13

3C 10 9 10 10 9-10

3D 1 I1 10 10 10-11

3E No Acces" No Access No Acoms No Access No Access

48 12 14 14 12 11-16

4C 10 10 9 10 9-11

40 10 11 9 No Access 9-11

4E NA 9 9 NA 9-10
4F NA 8 8 NA 8-9

58 16 16 15 14 14-15

Se 14 15 12 12 11-15

50 10 11 7 8 7-12

5E 9 No Access 7 8 8-9
5F 6 6 6 7 6-7

5G 6 No Access 9 7 6-9
5H No Access No Acces 6 No Access 5-

51 7 5 6 6 6-7

68 14 11 8 14 6-14

6C 13 8 9 13 8-13
60 11 9 No Accese 8 7-12

SE 8 9 9 7 7-9

OF 7 7 6 7 5-7

,Q 6 5 6 5 5-6
6H 6 6 5 8 5-9

61 4 4 No Access 4 4-7

75 13 13 11 11 9-13

7C 10 11 8 8 8-12

7D 9 9 9 9 8.10

7E 10 10 10 10 9-11

7F 10 12 10 8 8-12

70 7 11 8 7 7.11

Toaxs iktwnwft Itnooporsted
B&l&nm 4. 6. and 10

SNM-23/Doc0 70-33
Octber I9

Aftactvno 6
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Table U. Saldig 10 Gamm Exposure ROe (poe 2 of2)-

714 99 a S7-9
71 7 9 9 6 7-9

aB 13 NA NA 11 9-13

SC 10 NA NA 9 8-13

SD a NA NA 13 9-13

BE 12 NA NA 12 10-15

OF 12 NA NA 8 7-15

BG 7 NA NA 7 6-5

IH No Aton NA NA 8 4-6

81 10 NA NA No Acou 8-11

'Systemtlic radiation grid survey using a Ludlum M-!9 Micro R Meter

Texas Vnstununb Incarporad N-3'ocw 0
S&id*ng4. SBand 10 cim10

SNM-23/DoCkfl 70-33
CkloberlOSS
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e bsn luurinmts Inopomt•• .
Maieniuls end Con01ls Group

34 Fowst Sumee
P.O. Box 7964

INSTRUMENTS Aeboro. MA 0/03.0964

(609) 236 3800

Avpx 26, 19"6

Mr. Mark Robrts, CHP
slo Nudiar Physiacistm
Re-~IN e"WYc rkRoom I

475 Aleladle Road
KlgdPrusola.PA 19406

RV: Tea XIftwMe IaCeMrMwt
NRC I, auu/Doecka NA. SNM.23179.33
bohnMW RepVheufor ExUew Phaae of Dseom#*Iwueil ftedc

Dear Mr. Robai:

Encosd pleas 1Wn a ran documetng dn g and trmnlnagoa surveys for dte Jil exterfor
pun of and decosmlashondg work at die Attleboro facility. The work documented In the
report Includes all remaining areas Identified by the Radiological Surveys of Open Land Areas Repor
(May 1995) as requiring surveys or decontamnadon. Documerdation of some pjur work at thrie
addiwonal small area is also included as anslunients.

A report on the dwcnamination termination surveys of the interiors of Buildings 4,5 and 10 will be
submitted separately. The noqm will be submitted following completion of the one remaining

activity, remedation of the soil under a large electrical sub-statlon. Because the sub-
tatIon Is crtlcal to manufacturing operatons, fhe work had to be scheduled during manufacturing

shutdown over the Labor Day weekend.

If you have any qtedtlos, plowe contact me at (508) 236- 1809.

Sincardy.
hSalsmu,

Envirownenal Mauaww
Envktommuga, Safety & Health Dept.

cc: Mr. Al (JuUerman, i•egn ttwls & xikcUus 1 8 04 5
Mr. John Pr1ce, Roy F. Wes, Inc. AN
Mr. •rancs J. Veale, Jr., Teixu Instruments lncopirc Al *7 m i

AP~ifth*. ft-M - --- ftv -ý
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ACRONYMS AND ABBREVIATIONS

Ag $liver
ANSI American National Standards Institute
ASTM American Society for Testing and Materials
CFR Code of Federal Regulations
DAC derived air concentration
EPP exterior proct plan
GAC granular-activated carbon
G-M Geiger-Mueller
HASP health and safety plan
HFIR high-flux Isotope reactor

MaC Metals A Controls, Inc.
MPA materials processing area
Nal sodium Iodide
NRC U.S. Nuclear Regulatory Commission
NUREG Nuclear Regulatory Agency
ORAU Oak Ridge Associated Universities
ORISE Oak Ridge Institute for Science and Environment
RCA radiological controlled area
SNM special nuclsar materials (license)
SOP standard operating procedure
TEDE total effedive dose equivalent
TI Texas Instruments Incorporated
WESTON Roy F. Weston, Inc.
ZnS zinc sulfide

UNITS AND MEASUREMENTS

cpm counts per minute
ft feet
m meter
pR mlcroroentgen
mrem milliroenigen equivalent man
pCl/g plcocurles per gram
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This report provides documentation that exterior remedlation activities performed by Ro. F. Weston, Inc.

(WESTON), In 195 at the Texas Instruments Incorporated (TI) Attleboro Facility have been completed.

Previous reports have documented surveys of other areas; this report documents the final radiological

surveys of areas adjacent to Buildings 11 and 12. Remedlation and surveys have been completed in

accordance with:

The TI radioactive materials license (Special Nuclear Material [SNM]-23).

The TI 1992 Rerned/ation Plan.

The Supplement to the 1992 Remediation Plan.

Nclear Regulatory Agency (NUREG)ICR-5849, Manual for Conducting Radiological Surveys
in Support of License Termination.

The U.S. Atomic Energy Commission Rogulatory Guide 1.88, Termination of Operating
Licenses for Nuclear Reactors.

The U.S. Nuclear Regulatory Commission (NRC) Guidelines for Decontamination of Facilities
and Equipment Prior to Release for Unrestricted Use or Termination of Licenses for Byproduct,
Source, or Special Nuclear Material.

NRC Branch Technical Position (BTP) (46 FR 52061, October 1981).

This report will provide the NRC, Region 1, with support information to grant SNM-23 license termination.

This report also provides documentation of remedlation of three small remedlation activities performed prior

to 1995.

- Remedletion of Building 10 Laboratory Wing Area (Exterior).

- Remedistion of Building 12 Thermal Ice Storage Area.
Remedistion of Building 17 Hillside.
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accordance with NUREG/CR-5849 and have been documented in previous suomittals to NHUL. borne oy

the reports submitted to the NRC over the past several years that were used to support and guide the

WESTON remediation effort are:

*2-JUL-25 Amendment Request TI

92-JUL-30 Approval Request for Remediallon Plan for Low-Level Radiological Waste Burial TI
Site

92-DEC-10 Radiological Survey Plan for Confirmation ORISE

03-JAN-25 Interim Radiological Survey Letter Report ORISE

93-FEB-04

93-SEP-XX

94-DEC-XX

95-MAY-XX

96-JUN-XX

95-OCT-02

Analysis. Gamma Speclroscopy, and Alpha Screening

Remediallon of Former Radiological Waste Burial Site

ORISE

Supplement to 1902 Remydiallon Plan, Rev. 0 TI

Radiological Surveys of Open Land Areas, Rev. 0

Response to Comments

TI

TI

Response to Comments TI

1.3. BACKGROUND INFORMATION

The TI facility in Attleboro, Massachusetts, was owned and operated by Metals & Controls, Inc. (M&C), until

1959, at which time M&C merged with TI. The General Plate Division of M&C began processing nuclear

materials in 1952. From 1952 through 1959, M&C fabricated uranium foils for reactor experiments and fuel

components and reactor fuel cores for the U.S. Navy. After the merger in 1959, TI continued fabricating

reactor fuel cores for government research and production reactors in addition to the U.S. Navy nuclear

program. Source materials (e.g., natural uranium, depleted uranium, and thortum) were used under the

same programs. Ti's involvement in the U.S. Navy's nuclear program continued into 1968. The final

chapter of Ti's nuclear business involved the fabrication of high flux Isotope reactor (HFIR) fuels. The HFIR

project spanned 15 years (1965 to 1981). By 1981, TI had disengaged from the HFIR project and, by so

doing, permanently concluded its involvement with uranium fuel-element manufacturing. Work with nuclear

materials was gradually reduced, beginning In 1968.
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2. SITE INFORMATION

2.1. GENERAL SITE DESCRIPTION

The TI Altieboro Facility Is located approximately 48 kilometers south of Boston on Route 123 (Figure 1).

This report describes remediatlon activities and final surveys of areas located to the west and south of

Building 12 and to the west of Building 11 (Raillspur/Stockads Area) (Figure 1).

2.2. HISTORICAL REMEDIATION AND SUPPLEMENTAL RADIOLOGICAL SURVEYS USED TO
SUPPORT THE WESTON EFFORT

Renmedbalon of the Burial Site

TI previously remeditated onother area In the vicinity of Building 12, the Building 12 Burial Site, and

submitted the Remedial/in Plan for the Identified Building 12 Burial Area (the 1992 Reinediation Plan) to

NRC in July 1992. NRC approved the plan In August 1992 In Amendment No. 16 to the license.

On August 31, 1992, TI Initiated the Burial Site rernediation. The project was completed In July 1993. TI

documented the project activities and the survey results in a final report dated September 1993.

In December 1993, NRC and Its contractor (Oak Ridge Institute for Science and Environment [ORISE],

formerly known as ORAU) conducted a confirmatory survey of the Building 12 Burial Site. ORISE issued

a survey report In February 1994 and concluded that the Burial Site remediation had met the NRC

guidance criteria contained In the 1981 Branch Technical Position for unrestricted release,

Remediatlon of the Building 12 Thermal Ice Storage Area was not included in the report for the Burial Site.

Documentation of termination surveys of this small area is included in this report as Attachment 9.

Remedlatlon of the Metals Recovery Area

In March 1994, TI notified NRC of its Intent to remrnediate the Metals Recovery Area In the vicinity of

Building 5 to the west of Building 11. Remedlatlon activities began on April 28, 1994, and were completed

by November 14, 1994. TI has prepared termination survey results that are pending final submittal to NRC.

Remediaiton the Building 10 Laboratory Wing Area (Exterior) was conducted concurrently with the

rwlmedatlon activities of the Metals Recovery Area. Documentation of termination surveys of the former

has not previourly been submitted to the NRC, and Is included in this report as Attachment 9.
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Remediatlon of another area, the Building 17 Hillside, was also conducted concurrently with the remediation

activities of the Metals Recovery Area. Documentation of termination surveys of the former has not

previously been submitted to the NRC and is Included in this report as Attachment 9.

Rallo~igloaI Survey of Open Land Areas

In July 1994, TI began performing supplemental radiological surveys of open land areas at the facility.

Field work was completed by December 1994 and a supplemental radiological survey report was submitted

to NRC In May 1995. The remediation performed In the Building 11 and 12 areas was based on findings

from this supplemental radiological survey.

2.3. SITE CONDMONS AT THE TIME OF FINAL SURVEY FOR REMEDIATION ACTIVmES

Based on the Radiological Surveys of Open Land Areas Report (May 1995), an approximately 7,700-

square-meter (mi) area in the proximity of Buildings 11 and 12 contained soil and other materials above

the site cleanup criteria of 30 picocurtes per gram (pCi/g). At the time of remedlation, the depth of

contamination in these areas ranged from the surface to depths of 10 feet (ft), with average grid total

uranium concentrations ranging from B pCI/g to 823 pCi/g.

At the time of the final survey, 90 of the 93 grid areas that were excavated were completely remediated

to below the radiological cleanup criteria of 30 pCi/g. In three areas, limited exceptions to the cleanup

criteria were made during remediation activities when utilities critical to facility operations were encountered

or when worker health and safety would have been threatened by continued remedlation. The threat to

worker safety was due to the potential for trench collapse in deep excavations below the water table.

These exceptions were consistent with verbal discussions with the NRC. These limited exceptions are

documented in Attachment 6.

2.4. RELEASE GUIDEUNES

Section 3.3.1 of the Supplement to Ohe 1992 Remedlation Plan (December 1994) defines volumetric release

criteria for bulk material and soils to be removed during the remediatlon of contaminated building interiors

at the TI Attleboro Facility. Release criteria defined in this document are based on discussion presented

in an NRC Branch Technical Position (BTP) (46 FR 52061, October 1981). The release critenon for natural

and enriched uranium is 30 picocuries per gram (pCi/g) and 35 pCi/g for depleted uranium. The acceptable

exposuie rate at I mater (m) above the surface as proscribed by the NRC is 10 microroentgen per hour

(mR/hr) above background. In addition to the volumetric contamination criteria, surface contamination
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levels on personnel, equipment, and materials leaving radiological controlled areas (RCAs) must not exceed

the surface contamination limits specified In Regulatory Guide 1.86, Termination of Operating License for

Nuclear Reactors, Table I, and Appendix E of the Supplement to the 1992 Remediation Plan. These

surface contamination limits are 1,000 disintegrations per minute (dpm)/100 square centimeters (cm2)

(removable), 5,000 dprn/100 crm' (total), and 15,000 dpm/100 cm2 (maximum) and also are applied to all

residual surfaces in affected areas following decontamination. The policies and standard operating

procedures that were used during the remedlation activities were developed "o achieve the release criteria

specified in the aforementioned references.

3. MANAGEMENT AND PROJECT ORGANIZATION

3.1. MANAGEMENT POUCY

TI's goal was to remediate all exterior areas that exceeded the release guidelines, The effort was based

on the 1994 supplemental radiological survey, which estimated that 77 10-by-10-m grids would require

remediation. The actual number of grids remediated was 93.

3.2. PROJECT ORGANIZATION AND RESPONSIBILITIES

WESTON was retained by TI as a construction project manager. WESTON employees provided services

that included the site superintendent and project health and safety and health physic!" support. In addition,

WESTON retained over 15 second-tier subcontractors to provide the variety of services required for the

project (Figure 2).

As the remediation/construction management contractor, WESTON was responsible for providing project

planning, technical expertise for regulatory interaction and permitting, subcontractor procurement, site

construction management, health and safety oversight, health ph^sics support, and project close-

out/termination activities. WESTON was also responsible for providing professional health physics and

safety staff and for subcontracting with Bartlett Nuclear, Inc., for the health physics technician staff.

Creative Pollution Solutions, Inc., was subcontracted to provide technical expertise and historical knowledge

of past remediatlon and radiological survey efforts.

Franklin Etivironmental Services provided the majority of the subcontractor services, primarily construction

remediation services. Approximately 15 other subcontractors were used by WESTON to perform the site

remedlation work. Subcontractor services ranged from temporary secretarial help to railroad repair.
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4. REMEDIATION ACTIVITIES

This section provides a brief descdp -on of exterior soil areas remediated at the TI Attleboro Facility from

June 1995 to December 1995. Contaminated materials in the remediation areas cr. ited of debris, glacial

rock, and vAJl, these materials were transported to the materials processing area (MPA), where excavated

material segregation and decontamination was performed. Potentially contaminated water was pumped

out of excavations and transported by tanker truck to the MPA. Soil remediation was performed using

fugitive dust control techniques to control dust that might be generated. Water, covers, and calcium

chloride agents were used, as necessary, to control contaminated materials as they were removed and

transported to the MPA. Standard construction-type equipment was used for soil and utility removal work.

The construction remediatlon equipment typically consisted of excavators, front-end loaders, a rock

screener, dump trucks, compactors, water tanker trucks, and other small miscellaneous tools.

As the; soil reme .tion tasks were completed, final radiation surveys were performed. Verificauon samples

were archived for future confirmatory analysis by the NRC.

4.1. BUILDING 12 EXCAVATIONS

The contaminated areas In the West Lawn Area and South Lawn Area adjacent to Building 12 were

remediated in separate phases. This phased approach was adopted to minimize impacts to the

manufacturing facilities and to simplify health and safety control of the remediatlon areas. Each area Is

discussed in the following sections.

4.1.A. West lawn AMe

The Building 12 West Lawn Area includes all grid blocks east of 130E to 170E and north of 140N to 210N.

Five 10-by-10-m grids were remediated in the Building 12 West Lawn Area. Supplemental radiolo'jical

survey data from the Radiological Surveys of Open Land Areas Report (May 1995) identified thesm grids

as having average contamination ranging from 32 to 115 pCi/g at depths from 0 to 6 ft. Figure 3 presents

the exact locations of these contamination areas. Average depths of excavation ranged from 2.8 to 9.5 ft.

A total of 20,412 cubic feet fft) of soil that potentially exceeded the release guidelines was excavated fror,m

this area and transported to the MPA.

4.1.2. 820 lawn AR

The Building 12 South Lawn Area Includes all grid blocks east of 120E to 290E and south of 15ON to 060N.

Thirty-nine 10-by-lr-m grids were fully or partially remedlated in the Building 12 South Lawn Area.

Teus InelWarumnw Inoorpoatled SNM.23/Docket 70-33 Final Sunny Report
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Supplemental radiological survey data from the Radiological Surveys of Open Land Areas Report (May

1W5) Identified these grids as having average contamination ranging from 30 to 149 pCVg at depths from

0 to 10 ft Figure 3 presents the exact locations of these contamination areas. Average depths of

excavation ranged from 4 to 10.5 ft. A total of 145,584 ft3 of potentially contaminated soil that exceeded

the release guidelines was excavated from this area.

4.2. BUILDING 11 EXCAVATIONS

The contaminated areas in the Stockade Area and Rallspur Area adjacent to Building 11 were remediated

In separate phases to minimize Impacts to the manufacturing facilities and to simplify health and safety

control. Each area is discussed In the following sections.

4.2.1. Stockade Area

The Stockade Area includes all grid blocks east of 50E to 150E and 10S to 90S. Thirty-seven 10-by-10-m

grids were remediated in the Building II Stockade Area. Supplemental radiological survey data from the

Radiological Surveys of Open Land Areas Report (May 1995) identified these grids as having average

contamination ranging from 8 to 471 pCVg at depths from 0 to 10 ft. Figure 4 presents the exact locations

of these contamination areas. Average depths of excavation ranged from 2.8 to 9.5 ft. A total of

100,926 ft3 of soil that potentially exceeded the release guidelines was excavated from this area.

4.2.2. 04allle1ur Ar.

The Ralispur Area includes all grid blocks west of 50E to 0 and south of 0 to 90S. Twenty-one l0-by-10-m

grids were fully remediated and three grids were partially remediated in the Building 11 Stockade Area.

Supplemental radiological survey data from the Radiological Surveys of Open Land Areas Report (May

1995) Identified these grids as having average contamination ranging from 19 to 823 pCi/g at depths from

0 to 6 ft. Figure 4 presents the exact locations of these contamination areas. Average depths of

excavation ranged from 2 to 6.5 ft. A fetal ol 76,221 f of soil that potentially exceeded the release

guidelines was excavated from this area.

4.3. SOIL PROCESSING AND ROCK WASHING

As contaminated material was removed from the excavation areas It was transported to the MPA, which

was located in parking lot R south of Building 12. Once in the MPA, the material was mechr.nically

screened and segregated into soil, rock, and debris piles. The rock was washed to remove residual
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contaminated soil from the surface and then surveyed for free release in accordance with NRC Guidelines

for Decontamination of Facilities and Equipment Prior to Release for Unrestricted Use or Termination of

Licenses for Byproduct, Source, or Special Nuclear Material. Six thousand tons of rock was

decontaminated and released from the MPA. After release from the MPA, the rock was crushed, staged

in an open area east and south of parking lot S, and used for onsite backfill and road pack. The excess

decontamination water was collected in a fractionation tank, filtered, and effluent-discharged to the storm

sewer in accordance with the National Pollutant Discharge Elimination System (NPDES). Discharge

monitoring results are discussed in Section 4.5.4.

4.4. WASTE DISPOSAL

Waste generated as a result of remediation activities was disposed of at the EnviroCare of Utah, Inc.,

facility in Clive, Utah. The major waste streams from the remediation consisted of soil, a minor amount of

metal debris, and personal protective equipment. A total of 179 railcar shipments containing 376,690.31 ft"

of waste was transported to EnviroCare of Utah, Inc. The total activity waste generated was 1,558.26 Ci

of total uranium, which contained 15,285.91 grams of U-235 special nuclear material. These quantities are

inclusive of material shipped as a result of D&D of the interiors of Buildings 4, 5, and 10. The building

material was less than 10 percent of the total volume.

4.5. HEALTH AND SAFETY/COMPMANCE STATISTICS

The excavation remediation activities were• conducted under an approved WESTON Health and Safety Plan

(HASP). This plan addressed construction and industrial hazards, hazardous materials, and radiological

safety. It also established all monitoring requirements and programs. All subcontractor safety plans and

documentation were required to be as stringent as the WESTON HASP and were reviewed by the

WESTON site health physicist and site health and safety coordinator. All subcontractor personnel attended

site radiological and standard health and safety training prior to performing onsite work. Daily safety

briefings were conducted prior to commencement of work.

4.5.1. Lost-Timy Inlurles

During the period that excavation remediation operations were conducted (June 1995 to July 1996), no lost-

time injuries occurred. This represents approximately 15,211 labor hours of work performed by

subcontractor personnel from Franklin Environmental Services, Inc.; Otis Dyer Surveyors, Inc.; Walsh

Construction, Inc.; Onsite Environmental, Inc.; Creative Pollution Solutions, Inc.; Deangelis Railroad

Texas Irntrmyent Inooqxwored SNM-230mocket 70-33 Final Surivey Report
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Contractors; National Renta Fence, Inc.; Winthrop Old Farm Nursery, Inc.; PSI; Ferreira Construction, Inc.;

Tibbtts Engineering; and Bartlett Nuclear, Inc. WESTON personnel performed 8,068 labor hours of work.

4.5.2. BIMM!" am IVAMM

WESTON and subcontractor dose summaries were prepared for the third and fourth quarters of 1995 and

for the first quarter of 1996. Dose summaries Included contributions from external and Internal exposure

sources, calculated based on thermoluminescent dosimeter badge results and area and personnel air

sampling data. All worker total effective dose equivalent (TEDE) results were less than 20 mllliroentgen

equivalent in man (mrem) In each quarter. All worker TEDEs were considerably less than the acceptable

federal limit of 1,250 mrem per calendar quarter. Personnel exposure records and data are maintained

on file at the TI Attileboro Facility.

4.5.3. Air SamDIkntgffalte Emluslone

Table 1 lists the monthly average percentage of the 10 Code of Federal Regulations (CFR) Part 20,

Appendix B, Table 1, Column 3, derived air concentration (DAC) of uranium for work area samplers and

personnel lapel samplers during excavation remedlatlon activities. Air sample data are on file at the TI

Attleboro Facility. In most cases, the lapel samples exhibited a higher percentage of DAC than the area

samplers because the lower volume of air in the lapel samples gave a higher minimum detectable activity

reading. During excavation remediation operations, no air sample exceeded 25 percent of the DAC, which

was the site administrative As Low As Reasonably Achievable (ALARA) action limit.

Table 1. Average Air Sample Results

July <1 6
August 'd 3

September <1 3
October <1 4

November c1 3
December " <1 4

4.111A. 4.

TI obtained an NPDES permit exclusion for the discharge of the rock wash water filtered effluent. The

filtered water was sampled weekly to verify that concentrations being discharged were below the allowable
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lit prescribed In 10 CFR Part 20, Appendix B, Table II, concentrations for uranium. The average weekly

concentration for uranium-234, -235, and -238 in water discharged for the duration of the remedlation

project was 96, 5, and 97 pC1)L, respectively. This translates to 32 percent, 2 percent, and 32 percent of

the 10 CFR Part 20 limit. During remediation of grids 51 and 54, a granular-activated carbon (GAC) filter

was set up to absorb organic compounds potentially present in water to be pumped from those locations.

A pre-fliter removed suspended solids from the effluent prior to filtration in the GAC. For a 2-hour period

after the GAC was set up, the pre-filter was not ,sed. During this period, effluent samples were collected

and, because of the absence of the pre-filter, the uranium concentrations exceeded the limits in 10 CFR

Part 20. The maximum concentrations of uranium-234, -235, and -238 In water discharged at any one time

were 983, 52, and 1,051 pCi/L, respectively. This translates into 328 percent, 17 percent, and 350 percent

of the 10 CFA Part 20 limit. This discharge, at a maximum, represented less than 1.5 percent of the

1.104,970 gallons discharged for the duration of the project and was a one-time event. Despite the

exceedance of the standard for a 2-hour period, the weekly average concentrations and cumulative average

for the life of the project were both well below the standard. The one-time discharge represents a low risk

to the public and the environment. Water sample analysis results are on file at the TI Attleboro Facility.

5. FINAL SURVEY OVERVIEW

5.1. SURVEY OBJECTIVES

The purpose of the final survey was to demonstrate that the radiological conditions in the exterior areas

remediated by WESTON in 1995 at the TI Attleboro Facility satisfied the NRC guidelines and that these

areas can be released for unrestricted use. Specific objectives of the survey were to present the following:

The average total uranium concentrations in the exterior soils are at or below the NRC
guideline value of 30 pCi/g.

Reasonable efforts had been made to• identify, evaluate, and remove, if practicable, areas of
residual contamination exceeding the guideline values.

Exposure rates at 1 m from the surface do not exceed 10 •tFhr above background.

5.2. SURVEY PROCEDURES

Survey plans and standard operating procedures (SOPs) were developed in accordance with NUREG.CR-

2082, PWonltoning for Compliance With Termination Survey Criteria, and NRC guidance described in the TI

1992 Remedlation Plan and Supplement to the 1992 Rernediation Plan. NUREG/CR-5849, the Manual for

TUN I•summft Inoolpomted SNM-23docket 70-33 Final Suiwy Repout
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CodA*w RdobOa 8wvys Irn Support of/L.onse Termination, was used as a source for calculational

methods and dat IMerpretation,

To establish the sampling and measurement frequency and pattern, the site was divided into affected and

unaffected areas during the 1994 supplemental radiological survey of open land areas. Figures 2 and 3

present the affected areas adjacent to Buildings 11 and 12 that required final survey following remedlation.

The basis for the classification of these areas may be found in the Supplement to the 1992 Remredlaton

Pln and in Section 4.2.1 of NUREG/CR-5849, the Manual for Conducting Radiological Surveys In Support

of License Termination.

6.2.2. P91folmlt

A professional engineer registered in Massachusetts and a licensed surveyor established 10-by-10-m grids

throughout the affected areas around Buildings 11 and 12 at the TI Attleboro Facility. These grids were

established on Massachusetts state grid coordinates to provide a permanent reproducible reference for

sampling locations and survey measurements. This same reference grid system was used for the 1994

supplemental radiological survey.

6.2.3. MdMr Op"Irgtlr ftror l ur

WESTON and its subcontractors used a variety of SOPs to efficiently and safely execute remedlation and

final survey activities at the Ti Attleboro Facility. SOPs fall into three primary categories: radiological and

occupational safety, supplemental radiological survey and decontamination operations, and support

functions.

The breakdown of these procedures is as follows:

a Iadlokk el ySafteeymup onal Health and Safety Procdures

SOP 1.0 Worker Training Requirements
SOP 2.0 Radiation Work Permit Preparation
SOP 3.0 Access Control
SOP 4.0 External Dosimetry Program
SOP 5.0 Internal Dosimetry Program
SOP 6.0 ResIrmtory Protection Program
SOP 7.0 Personnel and Equipment Frisking with Ludlum Model 12/Model 43-5
SOP 12.0 Air Particulate Monitoring with Real-Time Aerosol Monitor
SOP 14.0 Heavy Equipment Inspection and Operation

'eam kn kt"u o s finora 1i NM23Dackst 70-33 FiNd Swn•" PRoAW
SAWn 11112m A Augu* IM Pops 1s



SOP 20.0 Intermediate Volume Air Particulate Sampling
SOP 21.0 Heat Stress Prevention and Monitoring
SOP 28.0 Personal Air Particulate Sampling
SOP 34.0 Measurement of Gamma-Ray Fields

SupplementIa adlological Survey and Decontamination Operations

SOP 8.0 Operation of Ludlum Model 2350 Data Logger/43-68 Probe or Model 239-1F Floor
Monitor

SOP 9.0 Personnel Decontamination Procedure

SOP 10.0 Function Check of Portable and Stationary Radiation Detection Instrumentation

SOP 11.0 Removable Alpha Contamination Measurements with Ludlum Model 2000
Scaler/Model 43-10 Alpha Tray Counter

SOP 29.0 Preparation of Soil Samples for Gross Alpha Counting with Large-Area Alpha
Detector (Ludlum Model 43-1)

SOP 30.0 Gross Alpha Counting of Soil Samples with Large-Area Alpha Detector (Ludlum
Model 43-1)

SOP 31.0 Collection of Surface Soil Samples

SOP 35.0 Excavation Control Using Geiger-Mueller (G-M) Pancake and Plastic Beta
Scintillation Detectors

Support Functions

SOP 27.0 Sample Archival Procedure
SOP 32.0 Transportation of Radioactive Materials
SOP 33.0 Exterior Sampling Identification Procedure
SOP 36.0 Log Book Use and Control

The SOPs are on file at the Texas Instruments Incorporated Attleboro facility.

5.2.4. 8ol Surface Scans and Exposure Rate MeasUrements

Scanning soil surfaces to identify locations of residual surface and near-surface uranium contamination and

elevated gamma surface activiti, were performed using the following methods:

One hundred percent of the accessible 10-by 10-m grid area was surveyed for
alpha/beta/gamma radiation using a Ludlum raterneter coupled to a G-M pancake detector.
The measurements being recorded in counts per minute (cpm). The surveys were performed
in accordance with SOP 35.0.

One hundred percent of the accessible 10-by-10-m grid area was surveyed for gamma
radiation using a Ludlum scaler/raterneler coupled to a 2-by-2-inch sodium iodine (Nal)

Tesas Inhvum•eis Incorpoated SNM-23i0ocket 70-33 FInal Sumey Repot
Suldln 11/12 Area August 1996 Page 16



scintillation detector. Measurements were recorded in cpm at the grid comers. The surveys
were performed In accordance with SOP 34.0.

One hundred percent of the accessible 1 0-by-I 0-m grid area was surveyed at the surface and
at 1 m from the surface. The gamma exposure survey used a Ludlum AR meter;, the exposure
rate measurements at the grid comers were recorded in pR/hr. The surveys were performed
in accordance with SOP 34.0.

5.2.. So. l "Molina

Soil sampling with onsite gross alpha analysis was the primary method used to determine if the release

criterion of up to 30 pCl/g of total uranium was met. The soil sampling in affected areas included the

following:

Preliminary Sampling - The preliminary sampling protocol was implemented in accordance
with SOP 31.0 if health physics technicians determined, by surface survey with a G-M pancake
detector, that all areas of the 10-by-1-rn grid were less than two times background. Thirteen
soil samples were collected in a pattern and sample density consistent with NUREG CR-5849,
Figure 4-5, page 4.18.

Verification Sampling - Verification sampling was implemented if gross alpha screening
results from the preliminary sampling averaged less than 30 pCi/g total uranium for the grid
cell. A composite sample from five locations within any given grid cell was collected in
accordance with SOP 31.0. This sample was collected following a modified sample pattern
presented in NUREG CR-5849, Figure 4-4, page 4.17. The verification pattern was slightly
modified to include a sample collection location at the center point of the grid cell.

Residual Sampling - In the three grids blocks where soil above the cleanup criteria
remained, the soil was sampled to characterize the residual activity.

The grid cell was determined to be below the release limit if the five verification samples averaged less than

30 pCi/g total uranium.

5.3. INSTRUMENTATION

Four types of scientific detection equipment were maintained onsite, including portable health and safety

monitoring equipment, portable radiation detection equipment, portable calibration equipment, and

stationary radiation detection Instrumentation. Portable equipment was used in standard work areas and

RCAs, while stationary radiation detection equipment was operated solely within the WESTON field trailer.

Equipment model numbers and monitoring characteristics or functions are included in Table 2.

Teaem ishksw In• pmald SNM-230ocket 70-33 FfrW Survoy Repod
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Luduum 12 Ratemeter Frisking

Ludlum 43-5 Alpha Scintillator

Ludum 2000/2200 Scaler Swipe Analysis

Ludlum 43-10 Alpha Tray Counter Air Sample Analysis

Ludlum 12 Ratemeter General Contamination Monitoring

Luclum 44-9 G-M Detector Excavation Control Monitoring

Ludcum 2221/2300/2200 RatemeterlScaler Soil
Ludlum 43-1 Alpha Scintillator Sample Analyses

Ludlum 2221 Ratemeter/Scaler Gernral Contamination Monitoring

Ludlum 44-1 Beta Scintillator Excavation Control Monitoring

Ludlum 2221 Ratemeter/Scaler Gamma Count Rate Surveys

Ludlum 44-10 NaI(TI) 2X2 Detector

Ludlum 19 Micro-R Meter Gamma Exposure Rates

All equipment was operated according to the requirements of the SOPs and manufacturer's specifications.

All equipment was subject to a full calibration in accordance with American Society for Testing and

Materials (ASTM)/American National Standards Institute (ANSI) methods using National Institute of

Standards and Technology reference radioactive sources and secondary standards. SOP 10.0 identifies

a method and frequency to perform response and function checks. These checks were documented and

performed at least daily. Any instrument or equipment failing a function check and then subsequently being

repaired was re-calibrated before being put back into service. All calibrations were documented using

standard calibration forms, which are on file at the TI Attleboro Facility.

5.4. BACKGROUND LEVELS DETERMINATION

Background activity levels for this phase of the remediation and final survey were determined for soil total

uranium concentrations, gross alpha counting of soils, gamma exposure rate and count rate of soils, and

beta-gamma count rate surveys of soils for excavation control. Direct background measurements and

samples were collected from soil types similar to those onsite at seven locations in unaffected areas on

TI property and In the surrounding communities. The background locations and measurements are

described and documented in WESTON Log Book #455.

5.5. SAMPLE ANALYSIS

Sample analysis for the final survey incorporated a variation of the alpha soil screening protocol that was

used during the TI facility study described in Appendix C of the Supplemental Radiological Survey Plan

Texas Instruments Incorporated
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(December 1 94). The analytical instrumentation used for the final (1995) remediation survey detects alpha

radiation by the same principle as the previous (1994) system, but Is set up in a different geometry. The

previous detection system methodology used zinc sulfide (ZnS) (silver [Ag9) in direct contact with the soil

in a petri dish. The petri dish was then placed on top of a photomuhtiplier tube in a light-tight container and

counted. The WESTON counting system uses an alpha scintillation detector (Ludlum Model 43-1) that

contains an 83-cm2 Mylar window with an active area of 75 cm 2, a ZnS (Ag) layer, a light pipe, and a

photomultiplier tube housed in a light-tight probe.

Soil samples were collected and processed according to SOP 29.0. After processing, the samples were

placed in a constant geometry sample holder directly under the Ludlum 43-1 probe nrd counted for

10 minutes according to SOP 30.0.

The field gross alpha counting system was correlated to known analytical results from an outside analytical

laboratory. Twelve archive samples from the 1994 radiological surveys were split and sent to an outside

laboratory for Isotopic uranium analysis. The sample isotopic results were summed for total uranium

activity, which ranged from 3.01 to 60.7 pCi/g. The splits from these samples were processed according

to SOP 29.0 and counted eight times each (SOP 30.0). The average gross counts/1 0 minutes were then

correlated with the offsite analytical results through a linear regression. The slope of this comparison

provided a calibration factor for converting the counts/10 minutes to pCi/g. Calibration and further

explanation of the field counting system was provided to NRC in response to NRC comments on October 2,

1995.

Verification samples from each grid cell were composited, split, and counted with the onsite system. The

quality assurance splits were then sent to an offsite analytical laboratory for isotopic uranium analysis. The

quality assurance splits showed good correlation with the onsite verification samples. Also, the quality

assurance splits generally showed a slightly lower activity than the onsite samples, indicating a conservative

bias to the cleanup based on the onsite results.

5.6. DATA INTERPRETATION

Data conversions and evaluations were performed as provided in the TI radioactive materials license

(SNM-23); the TI 1992 Remediation Plan; the Supplement to the 1992 Remediation Plan; NUREG/CR-

5849, the Manual for Conducting Radiological Surveys In Support of License Termination;, and the SOPs

listed in Section 5.2.3 of this report. Calibration methods complied with ANSI N323-1978 and ASTM

standards. All measurement data were converted to units consistent with the regulatory requirements and

guidelines. Exposure rate and gamma count rate measurements were corrected for contributions from the

Tx"s Inaburnwts Incorporated SNM23SDocket 70-33 Final Survey Report
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natual oft background. No soil sample results were corrected for natural background concentrations of

0.7. RECORDS

All verfifcation samples and survey data for this project have been archived at the TI Affle bor fadity.

Duplcate records we stored at the WESTON office In Albuquerque, New Mexico. The project filing system

key is preaeted In Attahmrent 1.

6. SURVEY FINDING AND RESULTS

6.1. BACKGROUND LEVELS

Background data for the final survey for the WESTON Exterior Remedlation Project are presented in

Table 3.

Table 3. ackwro und SI Results
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6.2. AFFECTED AREAS SURVEY

The grid cell final survey database is preiented in Attachment 2. The bar charts in Attachment 3 depict

sample average concentration for each grid cell compared to the guidelines. The bar charts in

Atachment 4 present quality assurance results for onsite gross alpha analysis of composite samples and

the quality assurance split-sample offsIte analytical results. The bar charts are presented without the usual

error bars. Quality assurance resuitz indicate good data comparability. These grid cell gamma exposure

rate arid gamma count rate survey data are presented In Attachment 5. The grid cell data summary is

found In Attachment 6. Figures 5 and 6 provide the final survey results.
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6.3. DATA EVALUATION

The comparison of the weighted average activity levels of all survey units with the applicable guidelines

Indicated that the guidelines wore satisfied, with the exception of three grid cell survey units. The three

units are located In the Building 11 Stockade Area and are identified as Grid 0 0103 (20640E), #0052

(3080E), and 00053 (20SB0E). Further remediation of these units could not be undertaken due to worker

health and safety concerns, the risk of damaging vital facility utilities, and the risk of damaging facility

structures. Diagrams of these grid cells (with the location of contaminated material Identified, sample

results and locatk, is, and utilities) are provided In Attachment 7. Iso-activ/ty representtions of each grid

cell 'hot spot" locations are contained in Attachment 8. "Hot spots" are isolated locations with

contamination concentrations greater than 30 pCi/g total uranium. These representations Identify all

existing 'hot spot' locations within the grid cells.

6.4. RIASIDUAL ACTIVITY INVENTORY

Locations, volumes, source term data, and depth of contamination of major sources of residual activity

under utilities and structures can be found in the table and diagrams in Attachment 7. The average gross

residual uranium concentration In the grid cell subsurface soils is 14 pCi/g and in the surface soils is

10 pCig.

7. CONCLUSION

Excavation remediation activities by WESTON at the TI Attleboro Facility began in June 1995 and were

completed in December 1995, Waste shipping was completed in July 1996. These activities occurred In

phases between the areas surrounding Buildings 11 and 12. All activities were planned in conjunction with

the NRC and reported to the NRC throughout the period of performance. Final surveys were condiicted

at the completion of each remediatlon phase to ensure compliance with project commitments and release

guidelines. The results of these surveys demonstrate that the remediation actions were effective in

reducing residual uranium activity in the areas around Buildings 11 and 12 to well below the NRC

guidelines and limits for unrestricted use.
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Texas Instruments, Attleboro:
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Grid Average Contamination Concentration
(Residual, Check, and Verification Samples)
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Grid Average Contamination Concentration
(Residual, Check, and Verification Samples)
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Grid Average Contamination Concentration
(Residual, Check and Verification Samples)
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Grid Average Contamination Concentration
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Grid Average Contamination Concentration
(Residual, Check, and Verification Samples)
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Grid Average Contamination Concentration
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Grid Average Contamination Concentration
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Texas Instruments, Attleboro
Comparison of In-House Composite vs. Offsite Laboratory Results
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Texas Instruments, Attleboro
Comparison of In-House Composite vs. Offsite Laboratory Results
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Texas Instruments, Attleboro
Comparison of In-House Composite vs. Offsite Laboratory Results
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Texas Instruments, Attleboro
Comparison of In-House Composite vs. Offsite Laboratc
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Texas Instruments, Attleboro
Comparison of In-House Composite vs. Offsite Laboratory Results
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Texas Instruments, Attleboro
Comparison of In-House Composite vs. Offsite Laboratory Results
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Texas Instruments, Attleboro
Comparison of In-House Composite vs. Offsite Laboratory Results
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POST REMEDIATION GAMMA SURVEY
BUILDING 11- RAIL SPUR /STOCKADE AREA

GROSS GAMMA COUNT NET GAMMA COUNT GROSS GAMMA EXPOSURE "NET GAMMA EXPOSURE
RATE (cpm) RATE (cpm) RATE jw| RATE

CORNER GRID COORDINATES SURFACE SURFACE SURFACE 1 METER SURFACE 1 METER

40S X 100E 3600 200 13 12 4 3

30S X IOOE 3800 400 12 12 3 3

20S X 100E 3800 400 12 12 3 3

20S X 90E 4000 600 11 11 2 2

30S X 90E 3600 200 12 12 3 3

40S X 90E 3700 300 13 12 4 3

50S X 90E 3900 500 13 13 4 4

60S X 90E 3750 350 13 12 4 3

70S X 90E 3800 400 12 12 3 3

8OS X 90E 4000 600 11 11 2 2

90S X 90E 3950 550 11 10 2 1

90S X 80E 4800 1400 15 14 6 5

SOS X 80E 4700 1300 15 15 6 6

70S X 80E 5000 1600 15 15 6 6

NET = GROSS - BACKGROUND
(0)-indicates that the Gross count rate or Exposure rate was equal to the Table 3 site average background.
(-)-indicates that the Gross count rate or Exposure rate was less than the Table 3 site average background.



POST REMEDIATION GAMMA SURVEY
BUILDING 11- RAIL SPUR /STOCKADE AREA

GROSS GAMMA COUNT "NET GAMMA COUNT GROSS GAMMA EXPOSURE NET GAMMA EXPOSURE

RATE Cqxp) RATE (qm) RATE uRf) RATE (R

CORNER GRID COORDINATES SURFACE SURFACE SURFACE 1 METER SURFACE 1 METER

60S X 80E 4800 1400 15 15 6 6

50S X 80E 4800 1400 15 15 6 6

40S X 70E 4900 1500 15 14 6 5

30S X 80E 3700 300 13 12 4 3

20S X 80E 3600 200 12 12 3 3

2OS X 70E 3700 300 13 12 4 3

30S X 70E 3500 100 13 13 4 4

40S X 70E 4800 1400 15 14 6 5

SOS X 70E 4900 1500 15 15 6 6

60S X 70E 5000 1600 14 14 5 5

70S X 70E 4900 1500 15 15 6 6

80S X 70E 4900 1500 15 15 6 6

90S X 70E 4900 1500 15 14 6 5

90S X 60E 4800 1400 15 15 6 6

* NET = GROSS - BACKGROUND
(0)-indicates that the Gross count rate or Exposure rate was equal to the Table 3 site average background.
(-)-indicates that the Gross count rate or Exposure rate was less than the Table 3 site average background.



POST REMEDIATION GAMMA SURVEY
BUILDING 11- RAIL SPUR /STOCKADE AREA

GROSS GAMMA COUNT "NET GAMMA COUNT GROSS GAMMA EXPOSURE M NET GAMMA EXPOSURE

RATE (Cpm) RATE (ftm) RATE (R~w IRATE URLO

CORNER GRID COORDINATES SURFACE SURFACE SURFACE 1 METER SURFACE 1 METER

8OS X 60E 4700 1300 15 15 6 6

70S X 60E 5000 1600 15 14 6 5

60S X 60E 4800 1400 15 14 6 5

50S X 60E 4900 1500 15 14 6 5

40S X 60E 5000 1600 15 15 6 6

30S X 60E 3800 400 13 12 4 3

20S X 60E 3700 300 12 12 3 3

20S X 50E 3800 400 12 12 3 3

30S X 50E 3800 400 13 13 4 4

40S X 50E 4800 1400 15 15 6 6

50S X 50E 4700 1300 15 14 6 5

60S X 50E 4900 1500 15 14 6 5

70S X 50E 5000 1600 15 15 6 6

8OS X 50E 4900 1500 15 14 6 5

NET= GROSS - BACKGROUND
(0)-indicates that the Gross count rate or Exposure rate was equal to the Table 3 site average background.
(-)-indicates that the Gross count rate or Exposure rate was less than the Table 3 site average backgrounc.
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POST REMEDIATION GAMMA SURVEY
BUILDING 11- RAIL SPUR /STOCKADE AREA

GROSS GAMMA COUNT "NET GAMMA COUNT GROSS GAMMA EXPOSURE • NET GAMMA EXPOSURE

RATE (cpm) RATE (epm) RATE uRN) RATE uR

CORNER GRID COORDINATES SURFACE SURFACE SURFACE 1 METER SURFACE 1 METER

90S X 50E 4800 1400 15 14 6 5

90S X 40E 3800 400 13 13 4 4

10S X 40E 3700 300 12 12 3 3

70S X 40E 3700 300 13 12 4 3

60S X 40E 3900 500 12 11 3 2

50S X 40E 3900 500 12 11 3 2

40S X 40E 3700 300 13 13 4 4

30S X 40E 3800 400 13 12 4 3

20S X 40E 3600 200 12 12 3 3

20S X 30E 3600 200 11 11 2 2

30S X 30E 3800 400 10 10 1 1

40S X 30E 3900 500 10 10 1 1

50S X 30E 4000 600 13 12 4 3

60S X 30E 4000 600 12 11 3 2

'NET = GROSS - BACKGROUND
(0)-indicates that the Gross count rate or Exposure rate was equal to the Table 3 site average background.
(-)-indicates that the Gross count rate or Exposure rate was less than the Table 3 site average background.



POST REMEDIATION GAMMA'SURVEY
BUILDING 11- RAIL SPUR /STOCKADE AREA

GROSS GAMMA COUNT NET GAMMA COUNT GROSS GAMMA EXPOSURE * NET GAMMA EXPOSURERATE (•m) RATE (Co RATEu )RA .•

CORNER GRID COORDINATES SURFACE SURFACE SURFACE 1 METER SURFACE 1 METER

70S X 30E 3800 400 12 11 3 2

8OS X 30E 3900 Soo 11 11 2 2

90S X 30E 3700 300 12 12 3 3

90S X 20E 3650 250 13 13 4 4

8OS X 20E 3500 100 13 13 4 4

70S X 20E 3900 500 13 12 4 3

60S X 20E 3900 500 12 12 3 3

50S X 20E 3700 300 11 11 2 2

40S X 20E 3800 400 13 13 4 4

30S X 20E 3900 500 13 13 4 4

20S X 20E 4000 600 13 12 4 3

20S X 10E 3800 400 12 12 3 3

30S X 10E 3800 400 12 12 3 3

40S X 10E 4000 600 12 12 3 3

NET = GROSS - BACKGROUND
(0)-indicates that the Gross count rate or Exposure rate was equal to the Table 3 site average background.
(.)-indicates that the Gross count rate or Exposure rate was less than the Table 3 site average background.



POST REMEDIATION GAMMA SURVEY
BUILDING 11- RAIL SPUR /STOCKADE AREA

GROSS GAMMA COUNT "NET GAMMA COUNT GROSS GAMMA EXPOSURE ° KVT GAMMA EXPOSURE

RATE (cpm) RATE (cpf) RATE (uRPr) RATE uR•)

CORNER GRID COORDINATES SURFACE 3URFACE SURFACE 1 METER SURFACE I METER

S0S X 1E 3900 500 11 10 2 1

20S X 130E 3400 0 10 9 1 0

30S X 130E 3700 300 10 10 1 1

40S X 130E 3600 200 10 10 1 1

50SX 130E 3600 200 11 10 2 1

60S X 130E 3600 200 10 9 1 0

60S X 140E 3500 100 9 9 0 0

5OS X 140E 3400 0 10 10 1 1

40S X 140E 3400 0 10 9 1 0

30S X 140E 3600 200 10 10 1 1

20S X 140E 3500 100 10 9 1 0

20SX 150E 3400 0 10 10 1 1

30S X 150E 3400 0 10 10 1 1

40S X 150E 3400 0 10 9 1 0

NET= GROSS - BACKGROUND
(0)-indicates that the Gross count rate or Exposure rate was equal to the Table 3 site average background.
(-)-indicates that the Gross count rate or Exposure rate was less than the Table 3 site average background.



POST REMEDIATION GAMMA SURVEY
BUILDING 11- RAIL SPUR /STOCKADE AREA

GROSS GAMMA COUNT ° NET GAMMA COUNT GROSS GAMMA EXPOSURE "NET GAMMA EXPOSURE

RATE (cpm) RATE (cpm) RATE iuRfj RATE uRfw

CORNER GRID COORDINATES SURFACE SURFACE SURFACE 1 METER SURFACE 1 METER

5OS X I50E 3500 100 11 10 2 1

60S X 150E 3500 100 10 10 1 1

60S X 160E 3600 200 10 10 1 1

5OS X 16OE 3400 0 10 10 1 1

40S X 160E 3700 300 9 9 0 0

30S X 160E 3500 100 10 9 1 0

20S X 160E 3500 100 10 10 1 1

40S X 170E 3400 0 10 9 1 0

5OS X 170E 3600 200 10 9 1 0

60S X 170E 3600 200 10 10 1 1

* NET = GROSS - BACKGROUND
(0).indicates that the Gross count rate or Exposure rate was equal to the Table 3 site average background.
(-)-indicates that the Gross count rate or Exposure rate was less than the Table 3 site average background.



POST REMEDIATION GAMMA SURVEY
BUILDING 12-SOUTH LAWNIWEST LAWN AREA

'I
GROSS GAMMA COUNT * NET GAMMA COUNT GROSS GAMMA EXPOSURE * NET GAMMA EXPOSURERATE (cli) RATE (cpu,) RATE uPlhr) RATE u.u

CORNER GRID COORDINATES SURFACE SURFACE SURFACE 1 METER SURFACE 1 METER

12ON X 110E 3300 -100 13 12 4 3

12ON X 120E 3400 0 12 11 3 2

12ON X 130E 3400 0 12 12 3 3

12ON X 140E 3600 200 13 13 4 4

12ON X 150E 3400 0 12 12 3 3

12ON X 160E 3500 100 12 11 3 2

12ON X 170E 3600 200 12 11 3 2

13ON X 140E 3300 -100 13 13 4 4

13ON X 130E 3500 100 13 12 4 3

13ON X 120E 3600 200 12 11 3 2

1SON X 140E 3400 0 13 12 4 3

15ON X 150E 3600 200 12 12 3 3

16ON X 140E 3700 300 13 11 4 2

16ON X 150E 3800 400 11 11 2 2

* NET = GROSS - BACKGROUND
(0)-indicates that the Gross count rate or Exposure rate was equal to the Table 3 site average background.
(-)-indicates that the Gross count rate or exposure rate was less than the Table 3 site average background.



POST REMEDIATION GAMMA SURVEY
BUILDING 12-SOUTH LAWNIWEST LAWN AREA

GROSS GAMMA COUNT • NET GAMMA COUNT GROSS GAMMA EXPOSURE * NET GAMMA EXPOSURE

RATE (Cpn) RATE (Cpm) RATE Iu hd) RATE I

CORNER GRID COORDINATES SURFACE SURFACE SURFACE 1 METER SURFACE 1 METER

170N X 140E 3600 200 13 12 4 3

17ON X 150E 3600 200 12 12 3 3

200N X 130E 3500 100 12 12 3 3

200N X 140E 3700 300 12 11 3 2

21ON X 140E 3700 300 12 11 3 2

21 ON X 130E 3800 400 12 11 3 2

200N X 150E 3400 0 12 12 3 3

19ON X I50E 3500 100 12 12 3 3

19ON X 160E 3500 100 11 11 2 2

200N X 160E 3600 200 13 12 4 3

19ON X 170E 3700 300 12 11 3 2

1SON X 170E 4000 600 13 13 4 4

18ON X 160E 3800 400 12 12 3 3

11ON X 190E 3600 200 12 11 3 2

* NET = GROSS - BACKGROUND
(0)-indicates that the Gross count rate or Exposure rate was equal to the Table 3 site average background.
(-)-indicates that the Gross count rate or exposure rate was less than the Table 3 site average background.



POST REMEDIATION GAMMA SURVEY
BUILDING 12-SOUTH LAWN/WEST LAWN AREA

GROSS GAMMA COUNT * NET GAMMA COUNT GROSS GAMMA EXPOSURE * NET GAMMA EXPOSURE

RATE (cpmn) RATE (qnt) RATE I. .R.r) RATE u.j)

CORNER GRID COORDINATES SURFACE SURFACE SURFACE 1 METER SURFACE 1 METER

1ION X 180E 3400 0 12 12 3 3

11ON X 170E 3500 100 13 12 4 3

11ON X 160E 3700 300 12 11 3 2

11ON X 150E 3900 500 13 12 4 3

11ON X 140E 3800 400 12 12 3 3

11ON X 130E 3800 400 12 11 3 2

11ON X 120E 3600 200 13 13 4 4

100N X 120E 3700 300 11 11 2 2

lOON X 130E 4000 600 12 11 3 2

100N X 140E 3900 500 12 11 3 2

100N X 150E 3700 300 12 12 3 3

100N X 160E 3800 400 12 11 3 2

100N X 170E 3900 500 12 12 3 3

100N X 180E 3500 100 13 12 4 3

* NET = GROSS - BACKGROUND
(0)-indicates that the Gross count rate or Exposure rate was equal to the Table 3 site average background.
(-)4-indicates that the Gross count rate or exposure rate was less than the Table 3 site average background.



POST REMEDIAT!ON GAMMA SURVEY
BUILDING 12-SOUTH LAWNIWEST LAWN AREA

GROSS GAMMA COUNT NET GAMMA COUNT GROSS GAMMA EXPOSURE * NET GAMMA EXPOSURE

RATE (qpm) RATE (qcp) RATE I ~ RATE R ft)

CORNER GRID COORDINATES SURFACE SURFACE SURFACE 1 METER SURFACE 1 METER

100N X 190E 3500 100 12 11 3 2

10ON X 200E 3600 200 12 12 3 3

9ON X 200E 3800 400 12 11 3 2

90N X 190E 3900 500 12 12 3 3

9ON X 180E 3800 400 13 12 4 3

9ON X 170E 3500 100 12 12 3 3

904 X 160E 3700 300 12 12 3 3

9ON X 150E 3600 200 12 12 3 3

9ON X 140E 3800 400 13 13 4 4

9ON X 130E 3600 200 12 11 3 2

8ON X 130E 3600 200 12 12 3 3

BON X 140E 3700 300 12 12 3 3

8ON X 150E 3400 0 13 12 4 3

8ON X I60E 3500 100 13 13 4 4

* NET = GROSS - BACKGROUND
(0)-indicates that the Gross count rate or Exposure rate was equal to the Table 3 site average background.
(-)-indicates that the Gross count rate or exposure rate was less than the Table 3 site average background.



m

POST REMEDIATION GAMMA SURVEY
BUILDING 12-SOUTH LAWN/WEST LAWN AREA

GROSS GAMMA COUNT MNET GAMMA COUNT GROSS GAMMA EXPOSURE * NET GAMMA EXPOSURE

RATE (Cnt) RATE (cpm) RATE IuiRf) RATE Iu~rI

CORNER GRID COORDINATES SURFACE SURFACE SURFACE 1 METER SURFACE 1 METER

8ON X 170E 3500 100 12 11 3 2

8ON X I8OE 3800 400 13 12 4 3

70N X I80E 3700 300 12 11 3 2

7ON X 170E 3700 300 11 11 2 2

70N X 160E 3850 450 11 11 2 2

7ON X 150E 3500 100 13 12 4 3

70N X 140E 3600 200 12 12 3 3

70N X 130E 3700 300 13 13 4 4

120N X 290E .3800 400 13 13 4 4

12ON X 280E 3600 200 12 12 3 3

120N X 270E 3500 100 13 12 4 3

120N X 260E 3600 200 12 11 3 2

120N X 250E 3700 300 11 11 2 2

120N X 240E 3800 400 12 11 3 2

* NET = GROSS - BACKGROUND
(0)-indicates that the Gross count rate or Exposure rate was equal to the Table 3 site average background.
(-)-indicates that the Gross count rate or exposure rate was less than the Table 3 site average background.



POST REMEDIATION GAMMA SURVEY
BUILDING 12-SOUTH LAWNIWEST LAWN AREA

GROSS GAMMA COUNT "NET GAMMA COUNT GROSS GAMMA EXPOSURE • NET GAMMA EXPOSURE

RATE (cpc) RATE (cpm) RATE (uWj) RATE (Rfu

CORNER GRID COORDINATES SURFACE SURFACE SURFACE 1 METER SURFACE 1 METER

120N X 230E 3500 100 12 11 3 2

120N X220E 3300 -100 12 11 3 2

120N X 210E 3600 200 13 12 4 3

12ON X 200E 4000 600 14 13 5 4

11ON X 200E 3800 400 13 13 4 4

12ON X 21OE 3900 500 13 13 4 4

11ON X 220E 3800 400 13 12 4 3

11ON X 230E 3400 0 13 13 4 4

11ON X 240E 3600 200 12 12 3 3

11ON X 250E 3600 200 12 12 3 3

11ON X 260E 3500 100 12 11 3 2

11ON X 270E 3900 500 12 12 3 3

11ON X 280E 4000 600 13 12 4 3

11ON X 290E 3700 300 12 12 3 3

* NET = GROSS - BACKGROUND
(0)-indicates that the Gross count rate or Exposure rate was equal to the Table 3 site average background.
(-)-indicates that the Gross count rate or exposure rate was less than the Table 3 site average background.



POST REMEDIATION GAMMA SURVEY
BUILDING 12-SOUTH LAWN/IWEST LAWN AREA

GROSS GAMMA COUNT • NET GAMMA COUNT GROSS GAMMA EXPOSURE NET GAMMA EXPOSURE

RATERATE (A pm) RATE I ulRI RATE IlUh)

CORNER GRID COORDINATES SURFACE SURFACE SURFACE 1 METER SURFACE 1 METER

100N X 280E 3600 200 12 12 3 3

100N X 270E 3700 300 13 12 4 3

10ON X 26E 3400 0 12 11 3 2

100N X 250E 3600 200 12 12 3 3

100N X 240E 3800 400 12 12 3 3

100N X 230E 3700 300 12 11 3 2

100N X 220E 3600 200 11 11 2 2

100N X 210E 3500 100 12 11 3 2

100N X 200E 3650 250 12 10 3 1

130N X 220E 3900 50C 12 11 3 2

13ON X 210E 3500 10C 11 11 2 2

" NET = GROSS - BACKGROUND
(0)-indicates that the Gross count rate or Exposure rate was equal to the Tabk, 3 site average background.
(-)-indicates that the Gross count rate or exposure rate was less than the Tabl 3 site avc;.age background.





TEXAS INSTRUMENTS INCORPORATED
ATTLEBORO, MA. FACILITY

POST REMEDIATION FINAL SOIL CONCENTRATION SURVEY RESULTS

AVERAGE GRID AVERAGE WEIGHTED GRID
CONCENTRATION SAMPLE AVERAGE

BEFORE CONCENTRATION CONCENTRATION MEETS
GENERAL REMEDIATION FOLLOWING FOLLOWING AVERAGE DEPTH REMEDIATION

SITE COORDINATES (pCvg) REMEDIATION REMEDIATION OF EXCAVATION CRITERIA
LOCATION AID)# (NW CORNER) O (pClQ) (Jvg) (ft.) (Y=YES, N=NO)

BUILDING 12 0001 200N150E 32 1a 16 6.5 Y

WEST LAWN 0002 190N160E 35 12 12 2.8 Y

0003 210N130E 35 17 17 4 Y

0004 170N140E 37 13 13 9 Y
0005 160N140E 115 14 14 9.5 Y

BUILDING 12 0006 120N120E 34 7 7 6 Y
SOUTH LAWN 0007 120N130E 64 2 2 6 Y

0008 110N130E 57 5 5 4 Y

0009 11ON14OE 40 15 15 4.5 Y
0010 110N1SOE 51 8 8 4.5 Y

0011 110N16GE 48 10 10 5.7 Y

0012 11ON170E 38 7 7 7.2 Y

0013 100N13OE 82 7 7 5.5 Y
0014 100N140E 149 10 10 7 Y

0015 100N1SOE 123 8 8 7 Y

0016 120N280E 30 19 19 6.5 Y
0017 120N270E 34 12 12 7 Y

0018 120N260E 30 18 18 5.5 Y
0019 110N270E 69 19 19 5.5 Y

0020 110N260E 50 20 20 5.5 Y

CONCENTRATIONS (pCl/g) = TOTAL URANIUM (-) 1994 SUPPLEMENTAL SURVEY DATA



TEXAS INSTRUMENTS INCORPORATED
ATTLEBORO, MA. FACILITY

POST REMEDIATION FINAL SOIL CONCENTRATION SURVEY RESULTS

AVERAGE GRID AVERAGE WEIGHTED GRID
CONCENTRATION SAMPLE AVERAGE

BEFORE CONCENTRATION CONCENTRATION MEETS
GENERAL REMEDIATION FOLLOWING FOLLOWING AVERAGE DEPTH REMEDIATION

SITE COORDINATES (pCVg) REMEDIATION REMEDIATION OF EXCAVATION CRITERIA
LOCATION GRIDS (NW CORNER) V) (pCig) UP (Y1YESL N=NO)

BUILDING 12 0021 110N2S0E 39 14 14 4.3 Y
SOUTH LAWN 0022 120N210E 91 17 20 11 Y

0023 130N210E 40 13 21 10.5 Y
0024 110N210E 78 17 17 7.5 Y
0025 120N200E 95 10 30 7.5 Y
0026 11ON200E 54 7 7 6.5 Y
0027 110N220E 30 14 14 4.5 Y
0028 100N19OE 43 12 12 4 Y
0029 90N140E 53 12 12 5.5 Y
0030 90N150E 40 11 11 6 Y
0031 90N160E 43 13 13 7 Y
0032 100N160E 113 12 12 6.5 Y
0033 90N170E 40 14 14 5.5 Y
0034 100N170E 130 10 10 6.5 Y
0035 9ON130E 43 12 12 5.5 Y
0036 SON140E 73 16 16 Wall exposed (10.5) Y
0037 80N150E 61 6 6 10.5 Y
0038 80N160E 70 14 14 10.5 Y
0078 130N120E <30 13 13 5.5 Y
0079 130N130E <30 6 6 5 Y

CONCENTRATIONS (pC[/g) = TOTAL URANIUM (-) 1994 SUPPLEMENTAL SURVEY DATA



TEXAS INSTRUMENTS INCORPORATED
ATTLEBORO, MA. FACILITY

POST REMEDIATION FINAL SOIL CONCENTRATION SURVEY RESULTS

AVERAGE GRID AVERAGE WEIGHTED GRID
CONCENTRATION SAMPLE AVERAGE

BEFORE CONCENTRATION CONCENTRATION MEETS
GENERAL REMEDIATION FOLLOWING FOLLOWING AVERAGE DEPTH REMEDIATION

SITE COORDINATES (pCi/g) REMEDIATION REMEDIATION OF EXCAVATION CRITERIA
LOCATION GRID# (NW CORNER) 0 (pCi) (PC.B) (IL) (YzYEF. N=4*O)

BUILDING 12 0081 70N140E <30 - Wanl exposed (10.5) Y
SOUTH LAWN 0062 70N150E 16 17 17 Wall exposed (10.5) Y

0083 70N160E 12 13 13 Wall exposed( 10.5) Y
0084 BONI 70E 25 6 6 Wall exposed (7.5) Y

BUILDING 11 0039 8OS70E 132 7 7 5 Y

STOCKADE 0040 70S70E 73 10 10 3.5 Y
0041 60S70E 471 11 11 6 Y
0042 70S60E 42 14 14 2 Y
0043 60S60E 105 7 7 8 Y

0044 50S60E 239 15 15 3 Y
0045 50S70E 168 7 7 5.5 Y

0046 40S70E 287 9 9 7.5 Y
0047 4GS60E 179 13 13 3 Y

0048 50S8OE 35 18 18 3.5 Y

0049 40S8OE 55 9 9 4.5 Y

0050 30S70E 50 12 12 3.5 Y
0051 30SBOE 50 9 12 6.3 Y

0052 30S90E 3X 36 46 5.5 N

0053 20S90E 4__ 41 47 8 N
0054 20S80E 421 23 23 11.5 Y

CONCENTRATIONS (pCl/g) = TOTAL URANIUM (-) 1994 SUPPLEMENTAL SURVEY DATA



TEXAS INSTRUMENTS INCORPORATED
ATTLEBORO, MA. FACILITY

POST REMEOIATION FINAL SOIL CONCENTRATION SURVEY RESULTS

AVERAGE GRID AVERAGE WEIGHTED GRID
CONCENTRATION SAMPLE AVERAGE

BEFORE CONCENTRATION CONCENTRATION MEETS
GENERAL REMEDIATION FOLLOWING FOLLOWING AVERAGE DEPTH REMIEDIATION

SITE COORDINATES (pCi/g) REMEDIATION REMEDIATION OF EXCAVATION CRITERIA
LOCATION GRID# (NW CORNER) (0) (pC1.g) (pCVg) (f Q (Y YES, N=NO)

BUILDING 11 0055 20S70E 48 16 16 3 1
STOCKADE 0066 40S50E 154 19 19 5 Y

0057 50S50E 97 4 4 4.6 Y
0058 60S50E 44 13 13 3.5 Y
0077 30S130E 262 16 17 6.5 Y
0080 60S80E 23 24 24 Wall exposedw6) Y
0085 10S80E <30 48 30 5.5 Y
0086 20S120E <30 17 17 Wall exposed (4.6) Y
0087 20S130E <30 14 14 Wall exlMx (6.) Y
0088 20S140E <30 - Wall exposed (6) Y

C089 30S120E <30 19 19 4.6 Y
0090 30S140E <30 8 8 6 Y
0091 40S120E <30 21 21 6.5 Y

0092 40S130E <30 21 21 6 Y
0093 40S140E 24 22 22 4 Y
0094 IOS90E <30 34 19 8 Y
0095 1OS70E <30 - Wall exposed (4) Y

0098 50S120E <30 13 13 5 Y

0099 50S130E <30 12 12 4.5 Y

0100 50S140E <30 20 20 4 Y

CONCENTRATIONS (pCi/g) = TOTAL URANIUM (-) 1994 SUPPLEMENTAL SURVEY DATA



TEXAS INSTRUMENTS INCORPORATED
ATTLEBORO, MA. FACILITY

POST REMEDIATION FINAL SOL CONCENTRATION SURVEY RESULTS

AVERAGE GRID AVERAGE WEIGHTED GRID
CONCENTRATION SAMPLE AVERAGE

BEFORE CONCENTRATION CONCENTRATION MEETS
GENERAL REMEDIATION FOLLOWING FOLLOWING AVERAGE DEPTH REMEDIATION

SITE COORDINATES (pCl/g) REMEDIATION REMEDIATION OF EXCAVATION CRITERIA
LOCATION GRID# (NW CORNER) 0 JoCi ) (PcJg) (L) =(YYES, N=NO)

BUILDING 11
STOCKADE 0101 50S150E <30 - WaAR exposed (4) Y

BU;LDING 11 0059 80S40E 42 7 7 6.5 Y

RAILSPUR 0060 70S40E 299 9 9 6 Y

0061 60S40E 711 8 8 6 Y

0062 SOS4OE 111 7 7 5 Y

0063 4OS40E 58 7 7 4.5 Y

0064 30S40E 146 9 9 5 Y

0065 70S30E 823 12 12 6 Y

0066 60S30E 384 1 11 S Y

0067 50S30E 97 6 12 5 Y

0068 30S30E 31 14 27 4.6 Y

0069 20S30E 38 16 16 4.5 Y

0070 80S20E 33 29 29 Test Pts (4) Y

0071 60S20E 84 9 9 3 Y

0072 50S20E 81 5 5 3 Y

0073 30S20E 38 14 14 4.5 Y

0074 3OS10E 44 12 12 4 Y

0075 20S1OE 43 10 10 5 Y

0076 20SOE 64 15 15 4 Y

0096 40S30E <30 4 4 5 Y

CONCENTRATIONS (pCI/g) = TOTAL URANIUM (-) 1994 SUPPLEMENTAL SURVEY DATA



TEXAS INSTRUMENTS INCORPORATED
ATILEBORO, MA. FACILITY

POST REMEDIATION FINAL SOIL CONCENTRATION SURVEY RESULTS

AVERAGE GRID AVERAGE WEIGHTED GRID
CONCENTRATION SAMPLE AVERAGE

BEFORE CONCENTRATION CONCENTRATION MEETS
GENERAL REMEDIATION FOLLOWING FOLLOWING AVERAGE DEPTH REMEDIATION

SITE COORDINATES (pCvg) REMEDIATION REMEDIATION OF EXCAVATION CRITERIA
LOCATION GRID# (NW CORNER) Ol (pCig) JCi) (ft.) (Y=YES, N:NO)

BUILDING 11 0097 40S20E <30 10 10 5 Y

RAILSPUR 0102 20S20E 29 13 13 4 Y
0103 2OS4OE <3w 30 42 2 N
0104 70S20E 21 6 6 Wall exposed (6) Y
0105 40SIOE 23 11 11 Wall exposed (S) Y

CONCENTRATIONS (pCI/g) = TOTAL URANIUM V) 1994 SUPPLEMENTAL SURVEY DATA
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TABLE 1
TEXAS INSTRUMENTS INCOPORATED

ATTLEBORO, MA. FACILITY

EXTERIOR REMEDIATION RESIDUAL CONTAMINATION DATA FROM INACCESSIBLE AREAS AND OBSIRUCMO
AVERAGE

CONTAINAMTON AVERAGE WEIMOTED OM ESlATED CONTAU 0 MEETS
FOLLOWMG CONTAdMATMON AVERAGE CONTAmINATiON ame1NS OEPMh TO VME1TIOM

COORDINATES EXCAVATION LEFT 1N PLACE CONTAIMiATION VOUJME (LIxWiG) CONTAINA11ON CRITERIA
Drme f1w coRlER" Jcl1) WocS) (Jpc V L M) fVwYS MM)) OS(I)C(l ,0

Okl 12 LaigDok
a02 12DN21E 17 53 20 72 12,o1 10 Y F*oUEdon

B,.. •12 Lorrg Dock
0063 130N210E 13 54 21 196 33*1 10 Y FoundgWo

lWg. 12 Loading Dock
0025 12ON200E 10 58 30 450 15x3Dx 10 o FYmtmon

19c r I Duct Sui" and
06 O0S30E 1 66 11 495 33x5x3 5 Y Sewmr Lkin

ERcla Ducte Bnanked

0087 60S30E 6 42 12 495 33xi 5 Y Sinr LinaR -c DUCt B~ank 8nW06 30630E 14 101 27 495 33x5W3 4.5 Y Setr Lin

Ssrw Lil and Grom~unat
0061 30S802 9 62 12 70 2x36x I aV iilblo

Wird Road und Workr
0065 IOSSOE 48 48 30 363 .33xS5 I Y aStty&

Chemicd L imes, Seaw verIb,
IEWIoclal I.Jma, Wilkrel Road.

oo04 1os0OE 34 34 19 726 1x32 and Worke Heth A S

0077 30S130E 16 71 172 1ae~=.= _____ ______________

•"•*••• ~~~7 17~i•!• '•••,•• 26 ,ialmhw-:•,2, D.=2, .6i •,, , .ti•!i•• ii• • • " • " • ..5 y" * H• -Pewr ...... Line...

* h~caIsstie ted aver Is eaterIt~w~30

L = Lengt (Norm-Soilh)
W = Width (East-Wet)
D = Depth
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Remedlatlon Area Grid Block #0022
(GRID SIZE 1Om X 10m)

N
Grid Coordinates; (NW Comer) 120N2'

Average Grid Contamination level; 17 pCVg

10E

Comments:
Weighted Average Grid Contamination level; 20 pCVg
Soil averaging 63 pCi/g was left under the foundation of the loading dock in
grid block #0023. There is a high probability that the contamination continues
to the west under this foundation.
Reasons leaving the soil are:

1) removal of soil would leave no support for the foundation
?2 continued excavation would compromise worker health & safety

The volume of contaminated soil left In place in grid #0022 is estimated to be
72 cubic feet.

Form Completed By:. 'teve Shafer Date 12/15/1995
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Remedlatlon Area Grid Block #0023

Grid Coordinates; (NW Comer) 130N210E

N
Comments:

Average Grid Contamination level; 13 pCVg

Weighted Average Grid Contamination level; 21 pCi/g
Soil averaging 54 pCVg was left under the foundation of the loading dock in
grid block #0023. There is a high probability that the contamination continues
to the west under this foundation.
Reasons leaving the soil are:

1) removal of soil would leave no support for the foundation
2) continued excavation would compromise worker health & safety

The volume of contaminated soil left in place in grid #0023 is estimated to be
198 cubic feet.

Form Completed By:

[soi kme cations
.teve Shafer Date 12/15/1995
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Remedlatlon Area Grid Block #0025
(GRID SIZE 10m X 10m)

N
Grid Coordinates; (NW Comer) 120N2C

Average Grid Contamination level, 10 pCVg

OQE

Comments:
Weighted Average Contamination level; 30 pCig
Soil averaging 58 pCVg was left under the foundation of the loading dock in
grid block #0025. There is a high probability that the contamination continues
to the north under this foundation.
Reasons leaving the soil are:

1) removal of soil would leave no support for the foundation
2) continued excavation would compromise worker health & safety

The volume of contaminated soil left in place in grid #0025 is estimated to be
450 cubic feet.

Form Completed By:~

[~US npl Iocatons1

Steve Shafer Date 12/15/1995



Remwdlation Area Grid Block #0051
(GRID SIZE 1Oim X 1Om)

9

41p/

177pUi/g
I PIPE

SEWER PIPEI
167 PCI/g]

=

I I

i

N
Grid Coordinates; (NW Comer) 30S80E

Comments:

Average Grid Contamination level; 9 pCVg

Weighted Average Grid Contamination level; 12 pCVg
Soil averaging 62 pCi/g was left under the sewer pipe in grid block #0051.
Reasons for leaving the soil are:

1) uncontrolled infiltration of groundwater
2) removal of soil would damage the integrity of the pipe
3) the pipe system is a vital utility to the facility
4) the overall grid contamination level was cleaned up to approx. 1/3

the site cleanup criteria.
The volume of contaminated soil left in place is estimated to be 70 cubic
feet.

Form Completed By:

[ .,§i I

Fteve Shafer Date 12/14/1995
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RewdlatIon Area Grid Block #0062

N
Comments:

Grid Coordinates; (NW Comer) 30S90E

Average Grid Contamination level; 36 pCi/g

Weighted Average Grid Contamination level; 46 pCi/g
Soil averaging 145 pCVg was left under the sewer pipe in grid block #0052.
Reasons for leaving the soil are:

1) uncontrolled infiltration of groundwater
2) removal of soil would damage the integrity of the pipe
3) the pipe system Is a vital utility to the facility
4) worker health & safety would be compromised with further

excavtion.
Average Grid Contamination level includes verification samples near pipe.
The volume of contaminated soil left In place is estimated to be;
1) sewer line (west) 16 cubic feet
2) sewer line (east) = 80 cubic feet Total = 198 cubic feet
3) sewer manhole = 102 cubic feet.

Form Completed By:

[SONS t)

teve Shafer Date 12/14/1995
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Remedlatlon Area Grid Block #0053
(GRID SIZE 10m X 10m)

N
Comments:

Grid Coordinates; (NW Comer) 20S90E

Average Grid Contamination level; 41 pCVg

Weighted Average Grid Contamination level; 47 pCVg
Soil averaging 87 pC/g was lMt under the pipe chase foundation in grid block
#0053 Reasons for leaving the soil under the pipe chase are:

1) uncontrolled Infiltration of groundwater
2) removal of soil would damage the integrity of the chemical line

support system
3) the chemical pipe system is vital to facility operations
4) worker health & safety would be compromised with further

excavation.
The volume of contaminated soil left under the foundation is estimated to be
576 cubic feet. The overall grid average concentration Is greater than 30
pCI/g. The estimated volume of contaminated soil remaining in the general
grid area is 945 cubic feet. The total contaminated soil remaining in this

grid is estlmated to be 1521 cubic feet.

Form Completed By: SI
rSoi! sm kWtiona ]

eve Shafer Date 12115/1995



Remedlatlon Area Grid Block #0066

N

Comments:

Grid Coordinates; (NW Comer) 60S30E

Average Grid Contamination level; 1 pCi/g

Weighted Average Grid Contamination level; 11 pCVg

Soil averaging 66 pCgi/ was left under the sewer pipe and electrical duct
bank. The szmple collected was a composite along the length of both sides
of the utilities in grid block #0066.
Reasons for leaving the soil are:

1) removal of soil would damage the integrity of the utilities
2) the utilities are vital to the operations in Bldg. 10 and 11.
3) the overall grid contamination level was cleaned to background.

The volume of contaminated soil left in place Is estimated to be 495 cubic
feet.

Form Completed By: Steve Shafer Date 12/15/1995

[C~wst Soil----- -8 ---- ample



Remedletlon Area Grid Block #0067
(GRID SIZE 10m X 10m)

N

Comments:

Grid Coordinates; (NW Comer) 50S30E

Average Grid Contamination level; 6 pCVg

Weighted Average Grid Contamination level; 12 pCi/g

Soil averaging 42 pCVg was left under the sewer pipe and electrical duct
bank. The sample collected was a composite along the length of both sides
of the utilities in grid block #0067.
Reasons for leaving the soil are:

1) removal of soil would damage the integrity of the utilities
2) the utilities are vital to the operations in Bldg. 10 and 11.
3) the overall grid contamination level was cleaned to less than

30 pCVg.

The volume of contaminated soil left In place Is estimated to be to 495 cubic
feet,

Form Completed By: Steve Shafer Date 12/15/1995

[CompsiteSo ample-



an *A

Remadation Area Grid Block #0068
(GRID SIZE 10m X 10m)

N
Grid Coordinates; (NW Comer) 30S301

Average Grid Contamination level; 14 pCig

Weighted Average Grid Contamination level;

E

27 pCVg

Comments: Soil averaging 101 pCVg was left under the sewer pipe and electrical duct
bank. The sample collected was a composite along the length of both sides
of the utilities in grid block #0068.
Reasons for leaving the soil are :

1) removal of soil would damage the integrity of the utilities
2) the utilities are vital to the operations In Bldg. 10 and 11.

- 3) the overall grid contamination level was cleaned to less than
30 pCg.,

The volume of contaminated soil left in place is estimated to be 495 cubic
feet.

Form Completed By: Steve Shafer Date 12115/1995



Mliks

Remdlatlon Area Grid Block #0077

N
Grid Coordinates; (NW Comer) 30S130

Average Grid Contamination level; 16 pCi/g

Weighted Average Grid Contamination level; 17 pCVg

Comments: Soil averaging 70 pCi/g was left under the steamline in grid block #0077.
Reasons for leaving the soil are:

1) contaminated soil surrounded large rock and if rock was removed
the integrity of the steamnine could be jeopardized.

2) 1 steamUne was fractured the workers health & safety could be
compromised.

The volume of contaminated soil left in place is estimated to be 25 cubic
feet.

Form Completed By:

------

Steve Shafer Date 12/15/1995
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RFmodatlon Area Grid Block #0085
(GRID SIZE 10in X I 0m)

Grid Coordinates; (NW Comer) 1OS80E

N Average Grid Contamination level; 48 pCVg (includes north wall)

Comments-
Weighted Average Grid Contamination level; 30 pCVg
.Soil averaging 48 pCVg was left In the north wall of grid block #0085.
Reasons for leaving the soil are ;

1) uncontrolled infiltration of groundwater
2) Willard road would have to be closed causing ma"jr disruption in

operalions at the facility
3) worker health & safety would be compromised if excavation

continued.
The volume estimate is based on information obtained during cleanup of grid
#0094 which is adjacent to this grid (nouherm extent of contamination).
The volume of contaminated soil left in place is estimated to be 363 cubic
feet as*umLng the contamination continues 2 more feet to the north.

Form Compleled By: Steve Shafer

[SoN Soi~e i AM
Date 12/15/1995

Ec~w td SW



Reimdlatlon Area Grid Block #0094
(GRID SIZE 1On X 10m)

N
Grid Coordinates; (NW Comer) 1 OS90E

Average Grid Contamination level; 34 pCVg

Weighted Average Grid Contamination level; 19 pCVg

Soil averaging 34 pCi/g was left under the sewer pipe in grid block #0094.
Reasons for leaving the soil are;

1) uncontrolled Infiltration of groundwater
2) removal of soil would damage the integrity of the pipe systems
3) the pipe system Is a vital utility to the facility

Comments:

4) worker health & safety would be compromised if excavation
continued

5) continued excavation would cause closure of Willard Road
6) northern extent of contamination cleaned up.

The volume of contaminated soil left in place Is estimated to be 726 cubic
feet assuming the contamination continues 2 more feet In depth.

Form Conpleted By: Steve Shafer

[s~ Sm tisQUluwiil!Kl AMa
Date 12/15/1995



I I
Grid Coordinates; (NW Comer) 20S40E

N

Comments:

Average Grid Contamination level; 30 pCVg

Weighted Average Grid Contamination level; 42 pCVg

Soil averaging 94 pCi/g was left under and between the electrical duct banks
In grid block #0103.
Reasons for leaving the soil are:

1) worker health & safety would be compromised with continued
excavation.

2) removal of soil would damage the structural Integrity of duct bank
3) the electrical system is a vital utility to the facility
4) the overall average grid contamination level was cleaned up to

30 pCVg.
The volume of contaminated soil left in place Is estimated to be 198 cubic
feet.

Form Completed By: Steve Shafer

soil sample hoa~n nssad

Date 12/16/1995
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POST REMEDIATION
URANIUM CONTAMINATION CONCENTRATION CONTOUR PLOT

A
NORTH

GRID# 0001, 200N 150E GRID# 0002, 190N 160E

No Check Samples Taken No Check Samples Taken

GRID# 0003, 210N 130E

No Check Samples Taken

GRID# 0004, 170N 140E

No Check Samples Taken

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

rsPn'ei w~fanf N-AMi - - I 18AI 1 0 0 A 9



No Check Samples Taken

GRID# 0007, 120N 130E GRID# 0008, 11ON 130E

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



GRID# 0011, 11ON 160E GRID# 0012, 11ON 170E

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



GRID# 0015, 1OON 150E GRID# 0016,12ON 280E

No Bottom Check Samples Taken

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



GRID# 0019, 1ION 270E GRID# 0020, 11ON 260E

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



GRID# 0023, 130N 210E GRID# 0024, 1 ION 21 OE

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



GRID 27, 1ION 220E GRID 28, 10ON 190E
io mmo m C,- 7 -Wi - --

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



GRID 31, 90N 160E GRID 32, 1OON 160E

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



GRID 35, 9ON 130E GRID 36, 80N 140E

No Floor Check Samples Taken

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



GRID 39, 80S 70E GRID 40 70S 70E

Plots are labled in pCi/g and gradation is every 2 pCi/g
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GRID 43, 60S 60E GRID 44, 120N 120E

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

'WatLl I - *.IldbUm. I7 'lhaa.md L-m Q~rw-*



GRID 47, 40S 60E GRID 48, 50S 80E

moC

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

U



GRID# 0051, 30S 80E GRID# 0052, 30S 90E

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


