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TEXAS INSTRUMENTS

INCORPORATED

ATTLEBORO, MABSACHUSETTS 02703

Materials & Electrical Products Growys

July 29, 1982

Nuclear Regulatory Commission
Washington, DC 20555

Attention: Mr. R.G. Page, Chief
Uranium Fuel Licensing Branch
Division of Fuel Cycle & Material
Safety, MSS

Reference: NRC License SNM-23

Gentlemen:

Please find enclosed eight copies of the Environmental Report "Radiologi-
cal Survey of the Texas Instruments Camplex", dated 20 July 1982,

This submittal is being made tos

Request termination of NRC License SNM-23 as issued to Texas
Instrumentes Incorporated (TI).

Demonstrate that the sampling and analysis of the study areas have been
carried out in conformance to 10 CRF requirements.

Present measurements and analytical methodologies used to analyze Texas
Instruments' water and s0il samples. This includes calculation methods,
counting techniques, instrumentation and quality assurance plan.

Document the conclusion that contaminated material was disposed of only
in the study area presented. This has been verified by discussions with
employees involved with the Nuclear fuel production including the Health
Physicist. : :

If you desire additional information, please contact Francis J. Veale Jr.,
at (Tel. 617-699-1804).

Sincerely

F [ S:-L’Uhu’-'ow"

F.L. Sherman
Manager HFIR Project

8209200393 820729 3 ) E
PDR ADOCK 07000033 Freomces i
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CC: Bob Mossman Francis J. Veale, Jr.
Tom Burkhalter Manager Environmental Eng., Attleboro 210 4 Z
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ENVIRONMENTAL REPORT

RADIOLOGICAL SURVEY OF THE
TEXAS INSTRIMENTS COMPLEX

PREPARED BY:

Francis J. Veale, Jr.
Manager of Environmental Engineering
20 July 1982
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OF - -
NUCLEAR REGULATORY COMMISSION
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FOREWORD

_This submittal presents a request by Texas Instruments Incorporated

' (T:')zgor termination of Nuclear Regulatory Commission License
S5NM~-213, -

APPROVED BY: 24/~
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INTRODUCTION

A study of radionuclide migration was conducted on the grounds of Texas
Instruments in Attleboro, Massachussetts. The radiological survey
consisted of shallow and deep well sampling, and soil analysis on and
around the disposal site. Map 1 shows the arrangement of the newly

drilled shallow wells,

The dump site 1s located between the grounds of the present day

Buildings 11 and 12, as indicated in Figure 1.

In previous years the site was responsible for the production of
nuclear fuel for commercial power facilities and the United States
Naval reactor program during the 1950's. According to the records of
the Industrial Hygienist, the physical .state of the contaminated
material was in solid form, predominately metal trash and. some
non-metallic trash, which was contaminated with the r'adionucl.ide U-235
as U308. There are no indications from past records or conversations

that any waste fuel was disposed of at Texas Instruments by burial.

A portion of the burial site was uncovered in August of 1980 by
construction workers while digging a trench. Texas Instruments sorted
out the contamina:ced material and contained it in eleven 55 gallon

drums for shipment to a nuclear waste disposal site in South Carolina.

Nineteen wells were driven around the disposal area. One core boring
was taken in an acid wash treatment area, and four core borings were
taken in the disposal area. The nineteen wells were identified as #1,
2, 3, 4, 5,6, 7, 8,9, 10, 15, 21, 22, 23, 24, 25, 26, 27 and 28. The
core borings from the acid wash treatment area was designated as B-11A,

and the remaining core borings were identified as B-12, B-13, B-1l, and



B-15, The already existing deep wells were identified as #iD, 2D, 3D,
up, 5D, 7D, 8D, 15D, 16D, 18D, 19D, 20D, and CP (Coopers Pond), Please
refer to Map 3.

Commencing in December of 1981, samples were taken directly from the
dump site as soil cores, water samples from the perimeter and deep
wells were also acquired. Often these well sites were re-sampled which

makes the data statistically more valid,

Also included in the report are the results of an aerial radiological
survey of the Texas Instruments Industrial Complex and surrounding
area. This survey was conducted in June of 1981 by the Remote Sensing

Laboratory of the United States Department of Ehérgy.



METHODOLOGY

A series of wells were driven around the burial site. The first set of
wells was a series of perimeter wells, approximately 50 feet from the
actual disposal area. The second set was a series of perimeter wells
approximately 150 feet ﬁ'om the durp site. Finally, there wvas a set
of pre-existing deep wells randomly placed throughout the grounds of
Texas Instruments for industrial water consumption in its manufacturing
processes. The logations of all wells are found on the enclosed maps.
Map 1 marks only the shallow wells driven purposely for this study. Map
2 marks only the deep wells that existed prior to this investigation.
Map 3 contains markings of both shallow and deep wells,

and also the locations of the soil borings.

All well samples were drawn by the groundwater pump except for deep
well numbers 1D, 3D, and 7D. 1D, 3D, and 7D are production wells and
were sampled at the well head spigot. Please refer to the I.E.A. manual
(Procedures and Equipment for Groundwater Monitoring) for information

on the groundwater pump.

Refer to the radiological analysis report of C.E.P. contained in this
report to find all details involved in the analytical methodology and

its quality assurance plan.



The December 15, 1981 shallow well sampling data is shown on Table 1.
It appears that all wells except 7 and 9 had significant levels of
contamination, It is possible that some well to well cross
contamination took place during the drilling process or was induced by
surface water runoff, migration, or intrusion of water from one well to
another. Re-sampling these wells after several repeated evacuations of
each test hole to minimize the effects of any previous cross

contamination events was performed.

The results of the second set of tests are found on Table 2. Several

factors may relate to this data.

1. Surface runoff was present in large volumes over test well one,
Water was ponded up to a depth of about two inches for a 12-15
foot radius around the well. Depth of the water above the well

was 2-3 inches.

2. There appeared to be a large amount of suspended solids present
in some of these samples even after evacuation and recharge. It

was our preliminary opinion that most of the radiochemical
activity present was associated with the suspended solids.
Therefore, an analysis of all the samples was performed after

filtration through a 0.45 micron friiter.

As shown in Table 3, after filtration the gross Alpha and gross Beta
concentrations were markedly low in comparison to the non-filtered

analysis.

It can be seen that the majority of the radiochemical activity is in

'suspension as shown on Figures 2 and 3. These graphs compare the



January 1982 data with that of the filtered data, In all cases in
both Alpha and Beta concentration, the filtered samples are markedly

lower than the non-filtered data,

The results of the re-sampling of shallow wells #21, 22, 23, 24, 25,
26, 27, and 28 are shown included with the deep well data sampled in
May of 1982. Please refer to Table 6.

An 1isotopic scan was performed on well samples 1 and 27 for they
showed the highest concentration of gross Alpha and Beta in the
previous non-filtered analysis., The results of this scan are shown in

Table U,

As can be seen in Figure 4, the perimeter wells 50 feet from the
. disposal area indicate a higher level of radiochemical concentration
than do the perimeter wells 150 feet from the burial site. The figure
appears to indicate the possibility that the radionue¢lide material is
migrating slowly in both a Southwesterly and Southeasterly direction;
with higher values found in the Southwestern direction. This is
evidenced from the data on wells 1 through 5 and wells 25 and 27. Both
wells 25 and 27 are in a Southwestern direction from the burial site’
Wells 25 and 27 have values of 306 +/- 102 and 3063 +/- 763 pCi/liter
respectively. It should be noted that there does not appear to exist
any clear migratory flow. Most of the contamination appears to be
located relativély close to the disposal site, as will be shown in the
deep well data which contains very low levels of radiochemical

activity.

The soil borings ranged from 7 +/~ 6 to 600 +/~ 37 pCi/liter in Alpha
activity. The gross Beta concentration in all_samples was 0 +/= 5

- pCi/liter. This data is found in Table 5. The core B-11A was taken in

5



a past industrial acid wash (treatment) area of building 10. The
results of this core analysis (7 +/- 6 pCi/liter gross Alpha and O +/-

5 pCi/liter gross Beta content) reinforces the initial premise that no
radionuclide -materiallwas deposited in this area of the TI compiex.
This area is designated 11A on Map 3 which is enclosed within the
report, The other four soil borings were taken within the dump site
(refer to Map 3). All bores were extracted by means of the EPA
Leachatic Extraction procedure which is listed in appendix II on page
33127 of the May 19, 1980 Federal Registration. In the test the PH was

adjusted and maintained at 5.0 with acetic acid.

The results of th'e deep well analysis show low levels of radiochemical
activity (Table 6). It was suggested that the deep wells be re-sampled
due to a probable improper purging of the wells, Thé June 1982
sampling of the deep wells shows a decrease in radionuclide
concentration (Table 7). Once again, it was recommended that a few of
the wells (19D, 1D, 2D, 5D) be re-sampled. Please note (Table 9). The

July data also shows a very low level of radiochemical activity.

In data reported by C.E.P., the gross Alpha and Beta concentration is
separated into suspended and dissolved. The deep wells all show low

levels of concentration.

To be assured of no cross contamination in the deep well sampling, the
following technique was performed. After a well was sampled the ‘ump
used to obtain the well sample was flushed for 30 minutes with fresh
water. After this duration of flushing, a sample of the flush water
was taken. This flush sample was filtered through a 0.45 micron filter
and analyzed for gross Alpha and Beta. As can be seen in Table 8, the

flush samples all have extremely low concentrations of radiochemical



activity., Thus, it appears that no cross contamination ms'pr-esgnt. in
this set of samples, The same technique was perfcormed on the July 1982
samples and as shown in Table 9, there was no radiochemcial activity
detected in thé flush sample of 5D, This is representative of the
other three wells analyzed in this set of samples.

Enclosed in the report is a hydrological map of the Attleboro area
where Texas Instruments is located. The TI facility is marked on this
map at latitude N-41 degree, 56', U5" and longitude W-71 degree, 16°',
30", As can be seen, TI is located in an area on which very small to
moderate supplies of groundwater can be obtained. Thus there appears
to be no danger of the disposal area being located over any principal

aquifers,



DISCUSSION

The results of the surface wells indicates that | higher concentrations
of low level radio‘ohemicai activity are found around the perimeter
_wells 50 feet from the disposal area, After investigation of the
shallow well locations, it can be noted that most of the activity is in
a Southwestern movement, but there exists no clear migratory pattern of
these radionuclides. It has been observed when wells were driven that
there exists a clay boundary at a depth approximately 5-10 feet 7elow
the topsoil. Previous boring Eecor‘ds as well as environmental studies
prove this observation., This appears to hinder any rapid vertical

movement of the material from this area.

It is possible that perhaps the reason for the levels of concentration
which were found in the 150 foot perimeter wells, is that years before
during construction of Building 12, some of the material in the dump
site was pushed out by bulldozers in order to grade the area. It is
known that this area was subjected to heavy machinery in previous
years. Perhaps very little migration has taken place over the years and
the movement can be attributed to bulldozing of the suil in this area.

There appears to be very low radiochemical activity in the deep wells.
In the data reported by C.E.P. the dissolved levels of concentration
are higher than the suspended levels in the deep wells. Whereas the
re-sampled shallow wells in this data show a higher suspended level of
concentration than the dissolved. This appears to be due to the
inability of the radionuclide material to enter the deep wells in the
suspended form. Any migration of this radiochemical activity to the
deep wells appears to be limited to the dissolved state. It should be

noted that the deep wells are still considered low as compared with



values found in 10CFR20., 10CFR20 appendix B, 920-1'8, Table II, colum
2 lists the water limits above natural background as 3X10 -5 uCi/ml.
. Since our data is reported in pCi/liter, a simple conversiori can be
made in order to compare iimits with our data:
3X10 <5 u Ci/ml, 1000 ml 106 pCi

. £ 30,000 pCi/liter
11 1uCi

NRC position paper SECY 81-576 dated Oct. 5, 1981 gives for disposal
option #1 (no restriction on the method of burial) for enriched Uranium
(soluble and insoluble) a maximum permitted concentration of 30 pCi/gm
of soil. However, it should be realized that owr data and results are

reported in the volumetric term of liters.

All results of radiochemical activity at Texas Instruments complex in
Attleboro, Mass. are acceptable in accordance with the above limits

given by the NRC.



TABLE 1

CONCENTRATION OF RADIONUCLIDES
IN DECEMBER 14, 1981 SAMPLES

GROSS ALPHA

BETA MINUS TOTAL

GROSS ALPHA K-40 URANIUM = URANIUM

SAMPLE I.D. (PCI/LITER) (PCI/LITER) (UG/LITER) (PCI/LITER)
1 230 + 36 - less than 3 100 79
2 288 + W7 less than 3 240 64
4 2043 + 221 2100 + 48 620 1795
5 297 + 34 17 + 13 20 268
6 W3 + 29 less than 3 130 59
7 2 less than 3 1.7 2
8 10+ 7 less than 3 1 12
9 3 less than 3 1.0 2
10 259 + 80 less than 3 13 235
15 1M+ 6  less than 3 n

2.8



TABLE 2  CONCENTRATION OF RADIONUCLIDES
IN JANUARY 27-28, 1982 SAMPLES

SAMPLE 1.D. ?28??1.‘1‘%? ((}28??1.%)
1 4430 + 17174 2240 + 94
2 202 + U7 w2+ 6
3 97 + 39* 81+ 6
y 905 + 14uw 925 + 23
5 550 + 121 1186 + 26
6 182 + U6 185+ 7
7 23+ 19 16+ 3
9 Uy + 22 3B+ 3
10 ' less than 2 2u + 3

21 189 + 92% 250 + 12
23 149 + 88 4+ 9
24 56 «+ 35 69+ U
25 306 + 102% 299 + 14
26 61 + 3% B+ 3
27 3063 + 763% 2923 + 107
28 65 + 36 87 + 5

® HIGH STATISTICS DUE TO LARGE AMOUNTS OF SOLIDS.



TABLE 3

REPEAT ANALYSIS PERFORMED ON FILTERED
PORTIONS OF JANUARY 1982 SAMPLES

GROSS ALPHA GROSS BETA
SAMPLE I.D. (PCI/LITER) (PCI/LITER)
1 less than 2 less than 3
2 less than 2 less than 3
3 2 10 + 2
4 5 + 5 10 + 2
5 5 + U b + 2
6 less than 2 less than 3
7 less than 2 less than 3
9 less than 2 less than 3
10 less than 2 less than 3
21 less than 2 5 = 2
23 less than 2 3 2
24 less than 2 less than 3
25 less than 2 b + 2
26 less than 2 4 + 2
27 6 + 4 3 22
28 less than 2 less than 3

4



WELL 1
WELL 27

WELL 1
WELL 27

TABLE 4

URANIUM 234

11.5 + 2.0
29.9 + 2.5

THORUTM 228

1.4 + 0.8
13.5 + 1.7

ISOTOPIC SCAN
(PCI/LITER)

URANIUM 235

5.2 + 1.4
3-8 1 009

THORUIM 230

3.9+ 1.3
9.6 + 1.4

URANIUM 2

57.9 + 4.5
52.0 + 3.3

THORUIM 232

2.7 + 1.1
9.5 + 1.4



TABLE 5 RADIOACTIVITY ANALYSES OF
SOIL BORINGS AND CORE SAMPLES

GROSS BETA TOTAL

GROSS ALPHA) MINUS K-40 URANIUM

- CORE I.D. (PCL/LITER) (PCI/LITER) (MG/1)
B-11A 7 + 6 0+5 0.002
B-12 600 + 737 0+5. 0.859
B-13 5 + 8 045 0.091
B-14 200 + IS 0+5 0.024
B-15 232 + U7 045 0.015



" ADDRESS

: CITY
ATTENTION  Frank Veale

},&voxcs'uo. 205098

WD IUMER EXTY. ST I STE R EIIL 113 WY ¥ {19

- 34 Forest St.
- Attleboro, MA' 02703

TABLE 6 CO

REFORT OF
JHM‘{SIS

:EESRATION OF RADIONUCLIDES IN MAY 1982

SAMPLES RECEIVED _5_/4/82

1CUSTOMER ORDER NUMBER

lwn'e OF ANALYSIS Watef' - | |
Sample Type of Total Suspended Dissolved
Identification Analysis pCi/liter pCi/liter pCi/liter
#20 Gross Alpha B+ 9
250 ft. Gross Beta 31 + 4
#3D Gross Alpha 8 +3
Deep Well Grab Gross Beta 342
#5D Gross Alpha 14 + 6
200 ft. Gross Beta 5 + 2
¥70 Gross Alpha 21 ¢+ §
Deep Well Grab Gross Beta 14 + 3
#80 Gross Alpha < 2
200 ft. Gross Beta < 3
#16D Gross Alpha 22 + 1
300 ft. Gross Beta 16 + 6
#21 Gross Alpha 15 + 8* < 2
Gross Beta 13 ¢+ 3 < 3
#22 Gross Alpha 97 + 36* 15 + 4*
Gross Beta 56 + 5 10 + 2
#23 Gross Alpha 6 +4 <2
Gross Beta <3 4 +2
#24 Gross Alpha < 2
. Gross Beta < 3
#25 Gross Alpha 112 + 38% g + g*
Gross Beta B + § 3 2
#26 Gross Alpha 23 + 10* <2
Gross Beta 57 + 8 3 +2

o -3 -

Dot e bt
tontrols for Environmental Poliution, Inc.
30. Box 5351 ¢ 1926 Rouna o Q1ats Ea Alaw. Macica a9ran

~PPROVED 8Y

5/25/82 . Mueller, President

PAGE 1 OF 2 PAGE



L RANERY t LIV ITCAGY 31D L‘Sli"m"\.b , iﬂc »
- 34 Forest St. '
ADO?;?? Attieboro, MA 02703
ATTENTION Frank Yeale
INVOICE NO 205098

~ REORTO
- LS

_?mpwﬁ RECEWED & 1_4!32 CUSTOMER ORDER NUMBER

IYPE OF ANALYSIS Water

Sample Type of

Identification Analysis

#27 Gross Alpha
Gross Beta

#28 Gross Alpha
Gross Beta

contamination during collection.

PR
]
o> o ®
anteos ror Ervacacrmento Paliuthion, ine.,

LO. Box 5351 o 1925 Rosina o Santa Fa Maw AMac.nn arenn

Total Suspended Dissolved
pCi/liter pCi/liter pCi/liter
92 + 36* 28 + 8*
5+ 2 129 = 11
167 = 42+ <2
128 + 6 7 +2

*These samples are being analyzed for isotopic uranium and reported by June 4, 1982

_ Samp1é #2D, #4D, #5D, #7D, and #16D will be resampled due to possible cross

AMPROVED BY

5/25/82 /,i.ameé J. Mueller, President
“ " oaGE 2 OF 2 vAGE



B e e aaenny
" appress34 Forest Street | RET&RI ﬂl

cirvAttleboro, MA (02703 ' )
arventionFrank Veale aaa&,sas
nvoiIcE n0206172 TABLE 7 CONCENTRATION OF RADIONUCLIDES IN o .

JUNE 1982 SAMPLES

sampLES necEvEDH/11/82 CUSTZWER ORDER NULBER Requisition # 525814

Tvre OF anaLvsisWater

Sample Type of
Identification Analysis pCi/liter
# 1D Gross Alpha (Suspended) 7+3
Gross Beta (Suspended) < 3
Gross Alpha (Dissolved) < 2
Gross Beta (Dissolved) <3
#2 D250 ft. Gross Alpha (Suspended) < 2
Gross Beta (Suspended) < 3
Gross Alpha (Dissolved) 10 +4
Gross Beta (Dissolved) <3
# 3D Gross Alpha (Suspended) < 2
Gross Beta (Suspended) <3
Gross Alpha (Dissolved) <2
Gross Beta (Dissolved) < 3
# 4D Gross Alpha (Suspended) < 2
Gross Beta (Suspended) < 3
Gross Alpha (Dissolved) 8+3
Gross Beta (Dissolved) < 3
#5D 200 ft. Gross Alpha (Suspended) < 2
: Gross Beta (Suspended) < 3
Gross Alpha (Dissolved) 16 + 4
Gross Beta (Dissolved) < 3
# 70 Grab Gross Alpha (Suspended) < 2
Gross Beta (Suspended) < 3
Gross Alpha {Dissolved) 6+ 3 !
Gross Beta (Dissolved) J+2 ;
;
|
|
|
] A |
PRI TN YY "‘/':y‘/t//ﬁ/
B o @ 6/22/82 ~ Jaffles J. tueller, Presicent

cntro!s o~ Enviccnmentcat Polluticn, Inc.
0. Box 5351 +» 1925 Rowna « Santa Fe, New Mexico 87502

“paGe 1 oFd  pAGE



" CUSTOMER Iexas Instruments

" appress 34 Forest Street
cirvAttleboro, MA 02703

artentionFrank Veale

invoice N0 206172

AEFORT 0

AHALYSIL

SAMPLES RECEIVENS/11/82

CUSTCMER CORDER NUMBER

Requisition # 525814

1vee OF AnaLysis Water

Sample Type of
Ldent‘ification Analysis pCi/liter
# 8D 200 ft. Gross Alpha (Suspended) <2
Gross Bcleta (Suspended) < 3
Gross Alpha (pjssolved) < 2
Gross Beta (pissolved) <3
. Gross Alpha (Suspended) < 2
#1150 275 ft. Gross Beta €Suspended) < 3
Gross Alpha (Dissolved) < 2
Gross Beta (Dissolved) < 3
# 16 D 300 ft, Gross Alpha (Suspended) < 2
Gross Beta (Suspended) < 3
Gross Alpha (Dissolved) < 2
Gross Beta (Dissolved) < 3
# 18 Grab Gross Alpha (Suspended) < 2
Gross Beta (Suspended) < 3
Gross Alpha (Dissolved) < 2
Gross Beta (Dissolved) < 3
#4190 Gross Alpha (Suspended) < 2
Gross Beta (Supsended) < 3
Gross Alpha (Dissolved) 17 +
Gross Beta (Dissolved) < 3
#200 Gross Alpha (Suspended) < 2
Gross Beta (Suspended) < 3
Gross Alpha (Dissolved) < 2
Gross Beta (Dissolved) <3
i
I
—— e
Y,
_m? APPROVED 3Y ///
Ny Dot - 6/22/82 Jan}e{ J. Mueller, Presicent
. ' PAGE o OF 4 PAGE
-crnorois ror Envirenmental Pollution, Inc,

} 0. Box A3R1 o 1Q76 Rasinn - Cacan r o o



ADDRESS35 Forest Street
cirvAttleboro, MA 02703
ATTENTIONFrank Veale
INVOICE NO206172

SEFORT 0t
AHALTSIS

$AMPLES RECEIVERD/11/82 cusToWER ORDER Nuneen  Requisition # 525814

1YPE OF ANALYSISHater

Sample Type of
Identification Analysis pCi/liter
cp Gross Alpha (Suspended) <2

Gross Beta (Suspended) <3

Gross Alpha (Dissolved) <2

Gross Beta (Dissolved) <3
Effulent .005 Gross Alpha (Suspended) <2
Gross Beta (Suspended) <3
Gross Alpha (Dissolved) <2
Gross Beta (Dissolved) <3

P I — APPROVED Uy
@ oD 6/22/32  James J. ‘ueller, President

pPaGE 3 OF 4 PAGE
SNLrcIs fom Snwvironmanta Poiution, inc.

O. Box 5351 « 1925 Rosina » Santa Fe. New Mexico 87502



CUSTOMER lexas Instruments
ADOREsS 34 Forest Street
ciry Attleboro, MA 02703
ATTENTION Frank Veale
INVOICE NO. 206172

TABLE 8

FLUSH SAMPLES FOR CROSS

At a1 il
AHALTSID

CONTAMINATION CHECK IN JUNE 1982 SAMPLING

SAMPLES RECEIVED 6/11/82

CUSTCMER QRDER NUMBER

TYPE OF ANALYSIS Fﬂ_ters

sample Type of pCi/Total
Identification Analysis Filter
Flush Sample After # 3 Gross Alpha < 0.5
Gross Beta < 0.3
Flush Sample After # 5 Gross Alpha < 0.5 ,
Gross Beta < 0.3 ;
Flush Sample After # 8 Gross Alpha < 0.5
Gross Beta < 0.3 :
Flush Sample After # 16  Gross Alpha 1.0 + 0.4 |
Gross Beta 0.8 + 0.3 E
i
!
- —_ /
—— 6/22/02 .;ames 7T "ue]ler, Presicent
Do o Bt - PAGE 4 OF 4 DPAGE

ontrols fo- Envirecnmental Patiution, inc.

0. Box 5351 & 1978 Rneins - Camea €. N

aa T



Tmrww AHIS Wl MOV

34 Forest Street, Bldg. 10-6

-t WV

REPDRT L

?0.Box 5351 « 1925 Rosina » Santa Fe. New Mexicn 27602

DRESS -
A? cry Attleboro, MA 02703
ATTENTION Frank Veale . . . AHA[VS':
wvoice vo. 207040« paprp 9 L CONCENTRATION OF RADIONUCLIDES -
' IN JULY 1982 SAMPLES
|sampLES RECEIVED 7/2/82 CUSTCMER ORDER Numger Requisition #525_970
TvPE OF ANALYSIS  Water
» SampYe’ Date Type of
Identification Collected Analy'_sis pCi/liter pCi/filter
#190 "'6/30/82 Gross Alpha (Suspended) < 2 Lo
) Gross Beta (Suspended) < 3
Gross Alpha (Dissolved) 14 £5
Gross Bea (Dissolved) 4 +2
#10 ° 6/30/82 Gross Alpha (Suspended) < 2
Gross Beta (Suspended) < 3
Gross Alpha (Dissolved) . 2
Gross Beta (Dissolved) < 3
#2D 6/29/82 Gross Alpha (Suspended) < 2
@ 250 ft. ' Gross Beta (Suspended) < 3
Gross Alpha (Dissolved) _ 2
Gross Beta (Dissolved) < 3
#5D 6/29/82  Gross Alpha (Suspended) < 2
Gross Beta (Suspended) < 3
Gross Alpha (Dissolved) 11 + 4%
Gross Beta (Dissolved) 9 + 2%
Filter Flush Gross Alpha | None Detected
Sample After Gross Beta None Detected
#5D _ .
| *Verified by reanalysis
ﬁ Pt
PR ST APPROVED 89 //”/ -
> - B me¢ J. Mueller, President
ot 2 et - 7/9/82 “pace 1 ofF 1 page
sontrols for Environmental Pollution, inc.



TEXAS INSTRUMENTS FACILITIES

ATTLEBORO, MASS.

8CALE: 1" 300
ANDESISON-NICHOLS & O, INC.
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m Ingustrial & knvironmental Analysts, Inc.
P.O. Box 626 ¢ Essex Junction, Vermont 05452 ¢ 802-878-5138

12 January 1982

Frank Veale _
Texas Instruments

34 Forest St.
Attleboro, MA 02703

Dear Frank:

Transmitted herewith are the results of analyses of water samples taken
at your site UDecember 15, 1981. Samples are identified as per the number
put by Texas Instruments next to each test well. Please note that well
number 3 was dry and no sample was available. In addition to the above,
well fifteen was sampled.

We are still awaiting receipt of an additional two core samples prior to
performing EPA leachate extraction and alpha and beta analyses.

Method of Analysis

A1l samples were analyzed for gross alpha radiation as per Prescribed
Procedures for Measurement of Radioactivity in Drinking Water, EPA
Document 600-4-80-032 (August 1980). A copy of this manual was left with
you and Mike Mitchell on our last visit there when the samples were taken.

The U.S. Environmental Protection Agency has published Primary Drinking
Water Regulations for Radioactivity under the Safe Drinking Water Act,

(Pub. L. 93-523). These proposed maximum contaminant levels limit the con-
centrations of natural and man-made radioactivity in drinking water supplies
and set forth the proposed monitoring and measurement requirements.’

Recognizing the need for a collection of analytical methods that can be

used for measuring each of these radionuclides in drinking water, the Radio-
chemical Fethous Section, nvironientdl Honituring and Support Lauoratory-
Cincinnati, and the Quality Assurance Division, Environmental Monitoring
Systems Laboratory-Las Vegas, have brought together methods from a variety
of sources for the analysts and technicians having responsibility for the
analysis of drinking water supplies.

Oftices and laboratones located in:  Essex Junction, Vermont
Research Triangle Park, North Carolino



As will be evident from the Method Capabilities section of the manual,
Appendix A, the sensitivity of each of the procedures complies with the
promulgated 1imits. The determination of the standard deviations in the
counting rate is given in Appendix B, and the formulae for determining

the necessary counting time for the required detection limit are indicated
in Appendix C. These operator-tested procedures have been selected from

a number of radiochemical rethodology collections, (1-5) and can be utilized
for routine analysis. Several of them have already been published as
"standard reference methods"” by recognized standard-setting organizati.ns
such as ASTM and APHA,

Factors considered in selecting these procedures for inclusion in this
laboratory manual were procedure time, method capabilities, and reliability.
In those cases where modifications were deemed essential, additional steps
such as scavenging or other purification techniques have been included in
the procedures. The precision and accuracy of each method as determined
from collaborative test results or replicate single laboratory test results,
are included at the end of each procedure.

Beta minus Total Gross Alpha
: Gross Alpha K-40 Uranium minus Uranium
Sample I.D. pCi/liter pCi/liter ug/liter pCi/liter
1 138 + 27 <3 . 100 79
1A 120 t 26 -3
2 206 + 58 <3 240 64
2 A 188 + 47 <3
4 2162 + 204 2059 + 35 620 1795 )
4 A 2043 + 221 2100 *+ 48
5 280 + 41 18+ 10 20 268
5 A 297 + 34 17 £+ 13
6 136 + 28 <3 130 59
6 A 143 + 29 <3
<2 <3 1.7 2
7 A <2 <3
8 12 + 11 <3 <1 12
8 A 10 +7 3



Beta minus Total Gross Alpha

Gross Alpha ~ K-40 Uranium minus Uranium
Sample [.D. pCi/liter pCi/liter ug/liter pCi/liter
9 <2 <3 1.0 <2
g9 A <2 <3
10 243 + 91 <3 13 235
10 A 259 + 80 <3
i5 13+5 <3 .8 11
15 A 11 + 6 <3

It is evident that all wells except 7 and 9 have significant levels of
radiochemical contamination. It is possible that some well-to-well cross
contamination took place during the drilling process or was induced by
surface water runoff, migration, or intrusion cf water from one well to
another. It would perhaps be prudent to consider resampling these wells
after several repeated evacuations of each test hole to minimize the
effects of any previous cross contamination events.

We shall begin analysis of the soil cores as soon as they are received and
will forward that data to you in a follow-up letter.

Very truly yours,

INDUSTRIAL AND ENVIRONMENTAL ANALYSTS, INC.

-~

—~ U

Frederick 7. Doane
Senior Scientist

FTD/ph



Nt Ingustrial & environmental Analysts, Inc.
o, LA P.O. Box 626 e Essex Junction, Vermont 05452 ¢ 802-878-5138

3 February 1982

Mr. Frank Veale

Mail Stop 10-4

Texas Instruments

34 Forest St.
Attleboro, MA 02703

Dear Frank:

Transmitted herewith are the results of radioactivity. analyses sf %he
soil borings _and core samples supplied to us by your office. The
sample identification is as indicated by T.1. personnel on the sample
container.

Each group of samples consisted of multiple containers. As per your
instructions, equal portions of sample were taken from each container
to form a single composite for the analysis procedure.

Prior to analyses for radiochemical parameters, each composite was sub-
jected to the 24 hour extraction procedure outlined in the Mey 19, 1980
Federal Register, Volume 45, Number 98, pages 33127 through 33133. As
per that procedure, the final leachate volume is adjusted to exactly

20 times the initial weight of sample.

Gross Beta - Total

Core Gross Alpha Potassium 40 Uranium
Identification {picocuries/liter) (picocuries/liter) (ma/1)
B-11-A ' 746 0+5 0.002
B-12 600 + 37 0+5 0.859
B-13 40 + 8 0+5 0.001
B-14 ' 204 + 45 0 +5 0.024
B-15 232 + 47 0+5 0.015

Oftices and laboratones locatedin.  Essex Junction. Vermont
Research Trrangle Park, North Carolina



If we may be of further assistance to you in this matter, please let us
know.

Véry truly yours,
INDUSTRIAL AND ENVIRONMENTAL ANALYSTS, INC.

Frederick T. Doane
Senior Scientist

FTD/ph
Enclosures

cc: Mike Mitchell



HIVUDLIA U CHVIOIEDENTAl ANAlysts, INC.
P.O. Box 626 ¢ Essex Junction, Vermont 05452 ¢ 802-878-5138

24 February 1982

Frank Veale

Texas Instruments
Mail Stop 10-4

34 Forest St.
Attleboro, MA 02703

Dear Frank:

Transmitted herewith are the results of analyses of water samples taken

at your site during our sampling activities of 27-28 January 1982. These
samples were analyzed for gross alpha and gross beta activity. Procedures
utilized were from the following sources:

1) Prescribed Procedures for Measurement of Radioactivity in
Drinking Water - EPA-600-4-80-032, August 1980 - Method
900.0

2) Standard Methods for the Examination of Water and Waste-
water, 15th. Edition, 1980 - Method 703, page 574.

Wells 1, 2, 3, 4, 5, 6, 7, 9 and 10 which had previously been sampled on
December 15, 1981 were resamp]ed after evacuation and recharge Well 8
was frozen solid and could not be utilized.

In addition to the above, Wells 21, 23, 24, 25, 26, 27 and 28 were evacu-
ated and sampled after recharge. Well 22 was crooked and could not be
evacuated or sampled.

Production Wells 1, 3, and 7 were sampled at the well head during no}mal
daily operation.

Offices and laborotories locoted in:  Essex Juncuon. Vermont
Research Triangle Park. North Caroling



Sample Gross Alpha
Identification pCi/liter
1 4430 t 1717*
2 202 + 47
3 97 + 39*
4 905 + 144*
5 550 t+ 121*
6 182 + 46
7 23+ 19
9 44 + 22
10 <2
21 189 + 92*
23 149 + 88*
24 54 + 35%
25 306 + 102*
26 61 + 35*
27 3063 + 763*
28 65 + 36*
18 <@
38 <2
78 <2

Gross Beta
pCi/liter
2240 + 94
142 + 6
81 +6
925 + 23
1186 + 26
185 + 7
16 + 3
38 + 3
24 + 3
250 + 12
114 ¢
69 *

299 + 14
35+ 3
2923 + 107
87 +5
5

<3
<3

*High statistics due to large amounts of solids.

Several factors are of interest as they may relate to the above data.

1)

2)

Surface run-off was present in large amounts over test
well one. Water was ponded up to a depth of about two
inches for a 12-15 foot radius around the well. Depth
of water above the well was 2-3 inches.

There appears to be a large amount of suspended solids
present in some of these samples even after evacuation
and recharge. It is our preliminary opinion that most
of the radiochemical activity present is associated

with the suspended solids.

le have therefore, started
an analysis of all of the above samples after filtration



2) (continued)

through a 0.45 micron filter. This data will be for-
‘warded to you within the week. It is our understand-
ing that these analyses will be charged to another
purchase order to be coming to us from your office.

In addition to the above, we have sent samples 1 and 27 to an outside lab-
oratory for isotopic analyses. We expect that data to also be available
this week.

If we may be of further assistance to you in this matter, please let us
know,

Very truly yours,

INDUSTRIAL AND ENVIRONMENTAL ANALYSTS, INC.
)y 7 —
,,\/&&}fr_s_, ~ 7 \Lons

Frederick T. Doane
Senior Scientist

FTD/ph

cc: Mike Mitchell



iea Industrial & Environmental Analysts, Inc.
P.O. Box 626 @ Essex Junction, Vermont 05452 ¢ 802-878-5138

8 March 1982

Frank Veale

Texas Instruments
Mail Stop 10-4

34 Forest St.
Attleboro, MA 02703

Dear Frank:

Transmitted herewith are the results of additional analyses of water
samples taken at your site during our sampling activities of 27-28
January, 1982.

As per our discussion, repeat analyses were performed on filtered
portions of the samples that were reported to you in our letter of 24
February 1982.

Procedures utilized were from the following sources:
1) Prescribed Procedures for Measurement of Radiocactivity
in Drinking Water - EPA-600-4-80-032, August 1980 -
Method 900.0

2) Standard !lethods for the Examination of Water and
Wastewater, 15th. Edition, 1980 - Method 703, page 574.

Well 8 was frozen solid and could not be sampled. Well 22 was crooked
and could not be evacuated or sampled. .

Offices and laboratones located n  Essex Junction. Vermont
Research Tnanale Park nNarth Carnlinn



Analytical Data

Gross Alpha Gross Beta

Sample Identification pCi/liter pCi/liter

Well No. 1 2 <3
2 <2 <3

3 10 + 2

4 15 ¢ 10 + 2

5 5+4 4 +2
6 “ “3
7 <2 <3
9 <2 <3
10 <2 <3

21 <2 t2

23 <2 3 +2
24 <2 <3

25 <2 4 +2

26 <2 t2

27 6 +4 Jt2
28 <2 <3

Isotopic Scan

In addition to the above an isotopic scan was performed on wells 1 and 27.
The results of this scan are as follows:



Uranium * Uranfum: Uranium - Thorium : Thorium Thorium:*
234 235 238 228 230 232

Well 1 11.5+2.0 5.2 +1.4 57.9+4.5 1.4 +0.8 3.9+1.3 2.7 ¢+ 1.1

+

Well 27 29.9 +2.5 3.8+0.9 52.0+3.3 13.5+1.7 9.6+1.4 9.5¢+1.4

+

[f we can be of any further assistance to you in this matter, please let us know.

Very truly yours,

INDUSTRIAL AND ENVIROHRMENTAL ANALYSTS, INC.

4 ¢ --4~"f/~t’- treedl O ‘Z,”I'?*'na-’ ’;Lél'

Frederick T. Doane
Senior Scientist

FTD/ph

| cc: Mike Mitchell
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Procedures and Equipment
for Groundwater Monitoring

SPECIALISTS IN THE MEASUREMENT
AND MANAGEMENT OF GROUNDWATER
CONTAMINATION

industrial & environmental analysts, inc.



A Basic Principle

~ In many respects, groundwater monitoring is an infant science, spawned by recent recognition of the
seriousness of groundwater contamination problems and the need for quality data to support elfective
remedial actions. This newness is no excuse for poor sampling techniques, as the principles of valid physical
science are as applicable to new fields as to the older disciplines. Among the most relevant of these principles
to groundwater monitoring is: The integrity of laboratory samples must be carefully protected. Water samples
are the raw materiais from which analytica) conclusions, water quality diagnoses, and eventually policy
decisions, are made. Any tendency for the techniques or apparatus of sample collection to aiter or degrade
the information content of groundwater samples must be eliminated or carefully controlied.

A coroliary of this principle is that the selection of proper procedures and techniques for groundwater
monitoring is a critical element in any monitoring program. IEA produces a line of high-quality sampling
equipment to assist the groundwater monitor to satisfy the most stringent requirements.




Sampling Procedures

Establish Representative Well Conditions

Because of matenals introduced by well construction. the contents of a new well are not representative of
the aquifer to be momtored. It is necessary to achieve an equilibrium between the contents of the well and
the surrounding aquifer before representative sampling can begin. Pumping from the well until an acceptable
rate of change in sample contents is achieved typically requires removal of many well volumes of water.
This procedure 15 also effective in removing ¢~ "tamination introduced by improper sampling methods.

As with any aspect ol groundwater monitaring, it is important to conserve well construction cost where
posstble without compromising the vahdity of sample data. One technique for conserving drilling costs
in multiple honzon sampiing situations is the use of several wells, each screened at a different depth. in a
single large borehole Care must be taken 1o effectively isolate the sampling horizons it this approach is
to be cost effective.

Newly consiructed montoring wells requure
pumpung to stabluze well contents {EA feld
personnel dedicate tubing o each well and use
a steam-cleanable pump to preveni transter ol
contaminants betwean wails




Sample coltection and transier operations
can be dangerous to sampie quahity 1EA
uses a surface-actuated sample colleclor
thal puts wvutually no vacuum on the
sample ana invailves no contact with
fubing From in-situ collechon unti it s
sealed in the shizment bottle the sample
contacts only the colieclor- 1EA can
provide sample collectors in a varely of
matenals 1o meet special requiremenis
Stamiess steel sinker 1s used n qeep
IMMErston condihons 1o overcome tubing
bouyancy

Preserve Representative Well Conditions

Even after the contaminants introduced by well construction have been purged improper samplhing can
introduce new contanination. This 1s most commonly caused by contaminants carnied from well 1o well
on sampling equipment Such “cross-contamination” can be prevented by

a) dedicating sampling equipment to individual wells, or
b) eftective cleaning ot equipment to be used on muttiple wells

In IEA’s expenence. a mixture of these approaches 1s the most cost etiective means of controlhing cross-
contamination. For each part of the sampling syslem, the difficulty of Cleaning must be weighed against
the cost of dedicated equipment. Because tubing for sampiing and pump actuation is relatively inexpensive
but ditticult to clean. decication of tubing to individual wells 1s the preferred method of preventing tubing-
borne cross contamination. A property designed pump. co' ned with effective cleaning procedures, avoids
the high cost of dedicated pumps.



fEﬂabﬂah Analytical Controls Where Alteration of Well
Contents Cannot Be Prevented

‘Despite the most stringent practices, well construction and sampling are likely to introduce some extraneous
malenals 1n some cases these matenals are irrelevant to analysis and can be ignored. In cases where they
attec! the analysis. the effects can be quantilied and the analys:s resulls corrected for them.

It is aiso possible to “lose” matenals {3 the sampling procedure and equipment. Improper handling of
dissolved organics can cause them to he stnpped or purged before reaching the sample bottle. Such
matenals can also be lost to adsorption o the samphing equipmen!. Such losses can be controlled by
proper selection and use of equipment and by analytical controls.

The matenals of which the I[EA pump 15 constructed (stainless steel, tetion, vyton) wiluw only trace or
yndetectable levels of possible contaminants to enter the sample. To permit ext- mely stringent control
and guantification of any pump-introduced contaminants, |EA provides a certific...¢ of chemical analysis
‘with each serial numbered pump. This certificate documents the absence or negligibie levels of all parameters
listed 1n the Sate Dninking Water Act and Priority Pollutant Consent Decree. State of the art analytical
techmqgues are used as the basis of this documentation. A sampile of ultrapure 18 megohm resistivity waler
is circulated through the pump tor two hours, a period which far exceeds the ten to thirty second pump-to-
‘sample contact time expernienced in actual samphng applications. The water is then analysed by gas
chromatograph. grapmte furnace atomic absorption. and gas chromatograph/mass spectrometer
techmques.



Pump Design

IEA's experience as a groundwater consulting company has convinced us that a pump engineered for valid
results in the field and in the lab must have several key design features

easy and complete cleanabtlity
gentie treatment of volahile organics to prevent purging or vacuum stnipping them from samples
versatiity in source of pumping energy to permit convenient use under a wide range of field conditions.

The basic prninciple behind these design requirements 15 that the pump s one part of an expensive monitoring
program, and that the pump should enhance productivity of all elements of the program. This approach
dictated several instances of increasing the cost of the pump in pursuit of a more cosi-eifective overall
program.

Quick connect hittings are used on al! air supply and sample -ollection lines.

The pump control panel will operate for up 1o 48 hours on a fully charged 12-voit motorcycie battery.
An optional feature permits operation from either 120 volt ac - wv a NiCad power pack fully contained
in the panel. . :
Air lor energizing the pump can be supphed by compressors (gas 2line, ac or dc powered) or compressed
air tanks Inlow-hift pumping situations. orin high-tt | low yield iituations, the pump can be effectively
actuated by a hand powered pump

The IEA control panel aillows the "compression” and “ill” strokes of the pump to be separately timed.
This deqree of "tunability” allows pump setlings to be selected to optimize either on pumping time
or on air consumption, depending on tield circumstances.



et

A High-Quality Sampling Instrument

The IEA pump is constructed of stainless steel and teflon, with a vyton bladder. The top and bottom ends
-are tapered to minimize snagging in the well bore. Hose sets are supplied with a stainless steel lifting cable,
and the pump has a massive lifting bail built in to the top. The pump intake valve is protected from clogging
by a stainless steel screen. The screen will pass, and the pump will handle, fine suspension of silt and clay.




industrial & environmental analysts, inc.

for further information. contact:

P O. Box 626
Essex Junction, Vermont 05452
(802) 878-5138
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ABSTRACT

An aerial radiological survey was conducted over the Texas instruments (T1) industrial complex in
Attieboro, Massachusetts, during the ~eriod 15through 23 June 1981. The survey was flown atan altitude of
46 m (150 ft) by a heiicopter conlan . twerty sodium iodide detectors.

Gamma ray data were collected over a 4L ''‘m2 (approximately 16 square miles) area centered on the
complex by flying north-south lines spaced 76 m (250 ft) apart. The processed data indicated that detected
radioisotopes and their associated gamma ray cxposure rates were generally consistent with those
expected from normal background emitters. Exteiral exposure rates were generally less than 11
microroentgens per hour (uR/h) except for one location identified in this report.

The survey of the Tl industrial complex was requested by the United States Nuclear Regulatory
Commussion (NRC) and was conducted by the United States Department of Energy’'s {DOE's) Remote
Sensing Laboratory (RSL). The RSL is operated for DOE by EG&G. an indapendent contractor.
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1.0 INTRODUCTION

The United States Department of Energy (DOE)
maintains a Remote Sensing Laboratory (RSL) to
provide a state-of-the-art remote sensing
capability for use at all sites of interestto the DOE
and other government agencies where
authorized by the DOE. The RSL is operated by
EG&G under the direction of the DOE Nevada
Operations Office as part of an integrated
contract. One of the major functions of the RSL is
to manage an aerial surveillance program called
the Aenial Measuring System (AMS).

Since 1958 the AMS and its predecessor, the
Aerial Radiological Measuring System (ARMS),
have continued a nationwide effort to document
tha radiological character surrounding specific
sites of interest. These sites include nuclear
power plants, nuclear waste dumps, and research
and development laboratories where radioactive
materials may be used, The AMS has the
capability of performing large area radiological
mapping, high altitude aenal photography,
multispectral photography, multispectral aerial
scanming, and airborne gas and particulate
sampling. The survey operations are conducted
at the request of federal or state agencies and by
direction of the DOE.

The aerial radiological survey of the Texas
Instruments industrial complex and surrounding
area In Attlaboro, Massachusetts, was requested
by the U. S. Nuclear Regulatory Commission.

2.0 NATURAL BACKGROUND
RADIATION

Natural background radiation originates from the
decay of radioactive elements presentin the earth
and from cosmic rays entering the earth's
atmosphere from space. The radioactive
elements present in the earth are uranium and its
decay products, thorium and its decay products,
and radioactive potassium. Natural terrestnal
gamma radiation onginates from the decay of
these elements. Local concentrations of these
nuclides typically produce radiation levels
ranging trom 1 to 15 yR/h within the United
States.! The natural terrestrial radiation levels are
dependent upon the geologic and topographic
character immediately surrounding the point ot
intereast.

One member of each of the uranium and thorium
decay chains is a noble gas (radon) which can
both diffuse through the soil and be transported
in the airto other locations. Theretore, the level of
airborne radiation depends on the
meteorological conditions, the mineral content of
the soil, and soil permeability, etc., existing at
each tocation at a particular time. Typically, the
airborne radiation contributes from 1 to 10% of
the natural background radiation levels.

Cosmic rays, the space component, interact in a
complex manner with the elements of the earth's
atmosphere and soil. These interactions and the
cosmic rays themselves produce an additional
natural source of radiation. Radiation levels due
to cosmic rays vary with elevation and
geomagnetic latitude. Typicallevels in the United
States range from 3.3 uR/h in Key West, Florida to
7.2 uR/h in Flagstaft, Arizona.'

3.0 SURVEY SITE

The Texas Instruments industnial complex is
located in the northeast section of Attleboro,
Massachusetts, bounded by Pleasant Street
(Route 123) to the north and the New York, New
Haven, and Hartford Railroad to the south. The
majority of the complex is engaged with non-
nuciear related metallurgy. A portion of Building
10 (Figure 1) within the complex was dedicated at
the time of the survey to the tabrication ot 235U
enriched fuel plates for research reactors and
also for the National Bureau of Standards. In the
past, tuel for naval reactors was also‘fabricated
on site.

4.0 SURVEY PROCEDURES AND
EQUIPMENT

4.1 Operational Support

A Messerschmitt-Bolkow-8lohm (MBB) BO-105
helicopter {Figure 2) was used for this survey.
The aircraft carried a crew of two along with a
fourth generation version of a lightweight
specialized data recording apparatus cailed the
Radiation and Environmental Data Acquisition
and Recording (REDAR [V) system. One gamma
ray detector pod was mounted on each side ot the
helicopter. Each detector pod contained 10
sodium odide (thallium activated) crystals, 12.7
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cm in diameter and 5.1 ¢m in height. The
detectors were calibrated with americium-241 (60
keV) and sodium-22 (0.511 and 1.27 MeV) gamma
ray sources. Normalized outputs from each
detector were then combined for each array in a
10-way summing amplifier. The outputs from
each array were matched and combined in a two-
way summing amplifier. Finally, the signal was
adjusted in the analog-to-digital converter 5o the
calibration peak appeared in a pre-seiected
channel of the muitichannel analyzer.

Figure 2. MESSERSCHMITT-BOLKOW-8LOHM BQO-105
HELICOPTER WITH DETECTOR PODS

The data acquisition and recording system
contained five microprocessor controlled
subsystems used in the collection of survey
information. The first, a control subsystem, was
responsible for collecting, at 1-second intervais,
gross count, live time, spectral, and aircraft
position data. Additionailly, the f{irst
microprocessor sent the data to the tape
subsystem every 4 seconds for recording.
Spectral data were collected in t\wo memories
which operated in a time-share mode (i.e., one
memory collected data whtle the other was being
read). The second microprocessor controiled the
display subsystem, which collected and
formatted the data for display on twn cathode-ray
tubes aboard the aircraft. The third
microprocessor controlled the tape subsystem,
composed of the processor and a dual digital
cartridge recorder. The system recorded four 1-
second blocks of data on magnetic tape every 4
seconds. Each data cartridge contained
sufficient magnetic tape tor approximately 1 hour
of data collection time. The fourth
microprocessor controlled the steering indicator
subsystem used to aid the piiotin flying straight,

pregetermined flight lines. The fifth
microprocessor controlled a special usage
subsystem not used during this survey.

4.2 Aircratt Positioning

The helicopter pasition was established with two
systems: atrisponder microwave ranging system
and a radar aitimeter. The trisponder master unit,
mounted in the aircraft, interrogated two remote
transceivers which were mounted in an
appropriate geometric configuration several
kilometers outside the survey area. By measuring
the round-trip propagation time between the
master and remote units, the master unit
computed the distance to each. These distances
were recorded on magnetic tape each second
and in subsequent computer processing were
converted to position coordinates and scaled to
fit an aerial photograph.

The radar aitimeter aboard the helicopter
similarly measured the time lag for the return of a
pulsed signal and converted this to aircraft
altitude. For this survey, aititude accuracy was =1
meter or 3%, whichever was greater. These data
were aiso recorded on magnetic tape so that any
variations in gamma ray signal strength caused
by altitude fluctuation could be accurately
compensated.

4.3 Survey Procedures

The survey area covered approximately 40 km?
(16 square miles) and was centered on the Texas
Instruments industrial complex. An aerial
photograph was used to define the area of the
survey. Area coverage was obtained by flying 85
parallel lines approximately 6 km (4 miles) iong,
spaced at 76 m (250 ft) intervals, at an aititude of
46 m (150 1t) above ground level (AGL), and at a
ground speed of approximately 65 knots. Before
proceeding to the survey area and again upon
returning from the area, water lines were flown
over Narragansett Bay at survey altitude and
speed to monitor the non-terrestrial background
(i.e., airborne radon, natural emissions from the
aircraft, ang cosmic radiation).

Ground-based measurements were made in the
survey area with a pressurnized ionization
chamber. Surface and profile soil samples were



taken at each location where ion chamber
measurements were made.

4.4 Data Processing Equipment

The data recorded on the magnetic tape cartridge
by the REDAR IV during the survey were
processed in the field with the Radiation and
Environmental Data Analyzer and Computer
(REDAC) system. The mainframe of this system
was a 16-bit Data General NOVA 840 computer
system mounted in a mobile data processing
laboratory (Figure 3). An extensive inventory of
software and supporting equipment was
available for detailed data analysis.

Figure 3. MOBILE COMPUTER PROCESSING
LABORATORY

Additional processing was performed at the
Remote Sensing Laboratory in Las Vegas,
Nevada, with a 16-bit Data General ECLIPSE
S/130 computer system,

5.0 ANALYSIS AND RESULTS

The results of the aerial survey are shown in
Figure 4 as isograms of exposure rates. The
isograms represent a sum ot terrestrial exposure
rates as inferred trom aerial data and the cosmic
ray exposure rate (3.7 uR/h) as reported by
Lindeken et al.!

The terrestrial exposure rate was estimated by
extracting the non-terrestnal contribution from
the gross count rates over the survey area and

then multiplying the results by an empirically
derived conversion factor. It should be noted that
the terrestrial exposure rate was indeed
normalized to 1 meter above the ground, but only
as averages over a large area. Aerial systems
average radiation levels over an area whose
diameter may be tive to ten times the survey
altitude, depending on the actual gamma ray
energies involved and the source distribution
with depth. For activity fairly uniformiy
distributed over large areas. such as typical of
natural background radiation, the agreement
between ground-based readings and those
inferred from aerial data is generally quite good.
Because of the large area averaging property of
the airborne system, however, localized
anomaiies will appear to be spread over a larger
area with a lower activity than actually exists on
the ground. Therefore, for localized anomalies.
ground-based measurements will not agree very
well with the aerial results. The aerial data,
theretore, simply serve to identify the existence of
such anomalies. Ground surveys are required for
more accurate definition of their spatial extent
and. intensity.

The aerial data were processed specifically tor
the 185.7 keV gamma ray from 235U using a
special spectrum stripping technique which
suppresses normally occurring variations in
natural background radiation. No anomalies of
25y were found. The minimum detectable
activity (MDA) for 235U in the Tl survey was 0.5
uCi/me for a surface distribution and 6 mCi for an
exposed point source. These detection limits
assume no shelf-shieiding. The MDA-value for a
surface distribution assumes the activily was
spread over an area of approximately 0.2 km?
(8 X 102 square miles) or larger. Aithough there
was more than 6 mCi of 235U inside Building 10 at
the time of the survey, the attenuating property of
the building and seif-attenuation were sufficient
enough to compietely shield the 185.7 keV
gamma ray of 235U from the airborne platform.
Figure 5 is a spectral piot of the data taken over
the Texas Instruments complex and is typical of
naturai background for the Attleboro area.

The only anomaly found in the survey area was
located approximately 2.7 km (1.7 miles) west-
northwest of the Texas Instruments compiex.
Spectral analysis of the data revealed a
photopeak at 740 keV (Figure 6). Located at the
center of the anomaly was the firm Gamma
Diagnostics. Inc. NRC Regicn | contirmed that



AN B “'—, e, o ‘. [ e ""4'_:‘ ‘,j.:’ ‘“A % ':;. .'J-_‘ e v
; yl-‘-f’-'fi R IS oF ~a.‘}u..g..a.‘-..‘-‘c-(:..’a.-.}a..‘m-.’.J..*a.. .
(K My o
p [ ] N

Y. . MA'-“"‘*‘*:‘
{/oinanosnice:iflc.
& A~y

4

s

P PP W - b : ‘.' -
PO ; '-"n.‘ ¢ 1 C ﬂ:'

- ’—h--——j--—-'--- - :::‘ '.-’.

—

FONVERTION JEATE = \Raky
m ..

[ =R

oo RO
I < ‘z“ ’
; .
e I J
. - g
AN “ d,
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Gamma Diagnostics had several curies of the
gamma source Mo, which emits a 740 keV
gamma ray.

Ground-based measurements were made at {our
locations within the survey area (Figure 4). At
each location, a measurement was made with a
high pressure ionization chamber and soil
samples were taken. The soil samples were

1.0
“K
P

-X10?
X100

na B o 00T}

COUNTS PER CHANNEL

.0 .5 1.0 1.8 2.0 e.s 2.0
ENERGY (MEV)

Figure 8. BACKGROUND GAMMA RAY SPECTRUM
TYPICAL OF THE AREA ARQUND THE TEXAS
INSTRUMENTS INDUSTRIAL COMPLEX

analyzed at the RSL in Santa Barbara, California,
and an exposure rate at the 1 m AGL was
estimated. The techniques used for the
measurements and analyses are described in
Reference 2. The resuits of the ground-based
measurements are reported in Table 1. The
exposure rates at 1 m AGL inferred from aerial
data over the respective ground measurgment
locatiions are also reported in Table 1.

COUNTS PER CHANNEL

.0 .8 1.0 1.8 2.0 e.s 20
ENERGY (MEV)

Figure 6. GAMMA RAY SPECTRUM INDICATING THE
PRESENCE OF “Mo

Table 1. Comparison of Results from Aerial
and Ground-Based Measurements

N

R

Exposure Rate
{(4R/h at 1 meter)

fon

Location' [Chamber

1 10.3
2 10.0
3 10.2
4 9.6

Soil Aerial
Analysis? Data?

i 98 8-1n
10.6 8-1

10.6 8-11

9.3 L 8-1

'Reler 1o Figure 4.

Zincludes cosmic t .y contnibution of 3.7 uR/h.
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Introduction
This document has been prepared by Controls for Environmental Pollution, Inc.,
(CEP), as requested by Frank Veale of Texas Instruments, Inc., Attleboro,

Massachusetts.
The following discussion will include; analytical methodologies used to analyze

Texas Instruments, Inc's water samples, calculation method, counting techniques,
’ P q

instrumentation and quality assurance plan.

1.0 Analytical Methods

The analytical methods used in this program are methods that have been
studied collaboratively and found acceptable. Methods were selected for the
analysis of these water samples, on the basis of those methods which would
provide the most precise and accurate results. Interferences associated with
the analyses have been removed chemically, CEP possesses sufficient
information about the chemistry of these waters to make the needed
corrections.

1.1 Radiochemical Methodology

1.1.1 Gross Alpha and Beta (Total)

A 1.0 liter of aliquot of water is evaporated to dryness and
transferred to a weighed planchet. The Gross Alpha and Gross
Beta radioactivity is measured by counting the planchet in an
internal gas flow, proportional Jow background counter (Beckman
Wide Beta II) which has a sixty percent beta efficiency using
Strontium, Yttrium-90 and forty percent alpha efficiency using
Plutonium-239. The self-absorption correction was performed on

all samples which is based on mg/cm? of dissolved and suspended



l.l.z

1.1.4

solids collected on planchet.

Gross Alpha and Beta (Suspended)

A 1.0 liter of the sample is filtered using a 0.45 micron filter
(millipore type), and the filter and suspended material is placed
on a two-inch stainless-steel planchet. The Alpha and Beta
activity is determined using a thin window, low background, gas
flow proportional counter (Beckman Wide Beta II) which has a
sixty percent efficiency using Strontium, Yttrium-90. The self-
absorption correction was performed on all samples which is

based on mg/cmZ2 of material filtered.

Gross Alpha and Beta (Dissolved)

The filtrate from Section 1.1.2 above is evaporated to dryness.
The sample is plancheted on a two-inch stainless-steel planchet
using dilute nitric acid, and counted on a thin window, low
background, .gas flow proportional counter (Beckman Wide Bet'a
1), having sixty percent efficiency using Strontium, Yttrium-90.
The self-absorption correction was performed on all samples
which is based on mg/cm.2 of dissolved solids collected on

planchet.

Isotopic Uranium (U-234, U-235, U-238)

A suitable aliquot is spiked with a standardized Uranium-232
solution. The sample is purified by passing the solution through
an ion exchange resin column, The elutriate is evaporated and

electroplated onto a stainless-stcel disc.  The counting of



o

the sample is performed on a surface barrier detector utilizing a
multi-channel analyzer (Northern Scientific). The Uranium

recovery is determined from the Uranium-232 spike recovery.

2.0 Nuclear Instrumentation

2.1

2.2

Beckman Wide Beta I Low Background Gas Proportional System

(Simultaneous) Gross Alpha and Gross Beta

The Beckman Wide Beta Il two-inch planchet counting system has an
average of 2.5 cpm Beta background and 0.1 cpm Alpha background.
The detector has a sixty percent efficiency for Strontium-90 and forty
percent for Plutonium-239. This system has been designed for
simultaneous alpha and beta counting. The system sample capacity is

one-hundred samples.

~ Alpha Spectrometry Systems (Isotopic Uranium U-234, U-235, U-2138)

One Alpha Spectrometer consists of four silicon surface barrier
detectors contained in a vacuum chamber and connected to a Northern
Scientific multi-channel pulse height analyzer. The second
spectrometer consists of eight silicon surface barrier detectors
contained in separate vacuum chambers and is connected to a second

Northern Scientific Spectrometer.

3.0 Activity Deterininations

Analytical detection limits are governed by a number of factors including:

3.1

Sample Size
The sample size is taken based on the numerical data one wishes to

obtain which can describe a particular situation and which can be



3.2

3.3

3.4

interpreted as a basis for possible action. The sample sice has to be
representative and provide for accurate analysis of the entire process is

invalid.

Counting Efficiency

‘The fundamental quality in the measurement of radioactive substance is

the number of disintegrations per unit time. As with mcst physical
measurements in analytical chemistry, it is seldom possible to make an
absolute measurement of the disintegration rate but rzther it is
necessary to compare the sample with one or more stanzards. The
standards determine the counter efficiency which may ther be used to
convert sample counts per minute (cpm) to disintegrations per minute

(dpm).

Background Count Rate

Any counter will show a certain counting rate without & sample in
position. This backgroun'd counting rate comes from several sources: 1)
natural environmental radiation from the surroundings, 2) cosm;c
radiation, and 3) the natural radioactivity_ in the countizr material
itself.

The background counting rate will depend on the amount of :hese types

of radiation and the sensitivity of the counter to the radiatic-.

Background and Sample Counting Time

The amount of time devoted to counting background depz-ds on the
level of activity being measured. In general, with low lev2l samples,

this time should be about equal to that devoted to counting z sample.



3.5 Time Interval Between Sample Collection and Counting

3.6

Decay measurements are useful in identifying certain short-lived
isotopes. The disintegration constant, or its related quantity, the half-
life, is one of the basic characteristics of a specific radionuclide and is

readily determined if the half-life is sufficiently short.

Chemical Recovery of the Analytical Procedures

Most radiochemizal analyses are carried out in such a way that losses
occur during the separations. These losses occur due to a large number
of contaminants that may be present and interfere during chemical
separations. Thus it is necessary to include a technique for estimating

these losses in the development of the analytical procedure.



The activities per unit sample mass or volume are determined using the following

formula:
CsB i %k
T
A=z C-B + 1.96
(2.22) (V) (R) (E) (e~ At) (2.22) (V) (R) (E) (e~ A1)
WHERE:

A = Activity as pCi units sample mass or volume.

C = Sample count rate in counts per minute,

B = Background counts per minute.

V = Sample volume or mass analyzed.

E = Counter efficiency and cpm/dpm.
2.22 = Numerical constants to convert disintegrations per rninute to picocuries.

(e-21)- Decay factor to correct the activity to time of collection.

T = Counting time in minutes.
1.96 = Statistical constant for the 95% confidence level.

R = Chemical recovery or phaton yield.

Limits of Detection for Water
Parameter _pCi/liter__

Gross Alpha 2
Gross Beta 3

Isotopic Uranium (U-234, U-235, U-238) 0.6



4.0 Quality Control Program

The overall objectives of the Quality Control Program are to:

4.1

Verify that work procedures and practices are adequate to assure that
Texas Instruments, Inc., is kept within the limits regulated by State and

Federal agencies.

Coordinate the in-house quality control program, independent of
external programs, to assure that CEP is operating at maximum

efficiency.

Upon arrival at the laboratory each sample is assigned a code number.
The code number is placed on all apparatus used for that sample during

radiochemical determinations.

Internal standard spike samples and blanks are analyzed as part of
CEP's in-house Quality Control Program. Reagents, carriers and
isotopes are standardized to ieet the demand within the laboratory.

Deionized water quality is monitored and maintained.

In addition, CEP participates in the U.S. Environmental Protection

Agency inter-laboratory cross-check program.

Calibration is carried out using certified standards traceable to NBS,
supplied by NBS, EPA, and Radiochemical Centre, Amersham, England.
Since these saine standards are used by the Health and Safety
Laboratory of the AEC, the U.S. Public Health Service Laboratories,

Lawrence Radiation Laboratory, and most other government



laboratories, proper inter-calibration with other agencies is assured.
This is most important in interpretation of environmental data

generated by other laboratories.

See Appendix A for Controls for Environmental Pollution, Inc.'s Quality

Assurance Plan.



Sample
Jdentidication

42D
250 fr.

Juadd
Decp Well Grab

150
200 ft.

&70
Deep Weil Grab

¢80
200 f1.

#16D
300 fr.
Al
#22
823
424

#23

#46

Type of
—Analysis

Gross Alpha
Gross Beta

Gross Alpha
Gross Beta

Gross Alpha
Gross Beta

Gross Alpha
Gross Beta

Gross Aipha

Gross Beta

Gross Alpha
Gross Beta

Gross Alpha
Gross Beta

Gross Alpha
Gross Beta

Gross Alpha
Gross Beta

Gross Alpha
Gross Beta

Gross Aipha
Gross Bety

Gross Alpha
Gross [icta

Water Sampics Received at CEP on 5/8/32

Total Dissolved U-23% u-235 u-212 U-23 u-233 U213
__pCifi pCi/l pCifi__  _pCift pCift pCi/l _pCin pCifi _pCift
3 +9
Ji+8
8.3
3«2
RLER
S5+2
21 + 35
14+ 3
< 2
< 3
22+ 11
16 + 6
I5+8 <2 2.8+ 1.4 06+0.86 26+1.0
1343 <3
97 + 36 15+4 369453 |7.64+28 10.1 + 2.6 86+2.0 36+ 16 S.O: 1.3
56+ 3 10 +2
6+4 < 2
<] §+2
<2
<3
12438 946 7.3 +22 0.3+0.5 1.7 s 1.1 7.9+ 2.7 0.6 + 0.8 364+ 1.5
59 « 5 J«2
3410 <2 3309 0.7408 3.2.08
57 + 8 3«2



Water Sampics Received at CEP on 5/8/32 (Cont.)

Samnple Type of Total Suspended Dissoived U-23 U-23% uU-232 U-25 U-233 u-238
identification Analysis pCaill pCifi _pCil} _pGifi pCill pCi/t pCifl pCift _PpCift
#27 Gross Alpha 92 + 36° 28 + 8 < (.6 < 0.6 « 0.6 < 0.6 < 0.6 <« 06
Gross Beta 322 129 ¢ 11
#28 Gross Alpha 157 » 42 < 2 9.2+ 1.9 1.0+ 0.5 9.4+ 130
Gross Deta 128 + 6 742

*Suspended Alpla activity could be attributed to Radium-226.
* *Dissolved Alpla activity could be attributed to Radium-226.



Sample
ldentification

#i0
1§20
250 f1.
#30

240
#50
200 ft.

470
Grab

#1380
200 ft.

#1500
275 fr.

#i6h
3,0 1.

#i8
Grab

#190

#2061

Type of

Analysis
Gross Alpha
Gross Beta

Gross Alpha
Gross Beta

Gross Alpha
Gross Deta

Gross Alpha
Gross Beta

Gross Alpha
Gross Beta

Gross Alpha
Gross Beta

Gross Alpha
Gross Beta

Grusy Alpha
Gross Beta

Gross Aipha
Gross Beta

Gross Alpha
Gross Rety

Gross Alpha
Gross Beta

Gross Aljiha
Gross Beta

Water Samples Received at CEP on 6/1 } /82

Suspended Dissolved U-23% u-235 U-238% U-2% U-233 uU-233
__pCilt pCi/i _BCilt pCi/i 2Cill pCifl pCifi pGifl
7430 < 2 < 0.6® < 0.6% < 0.6¢
< 3 <3
< 2 10+4 5.2+1.0 0.6 + 0.4 3.0+1.0
<3 <3}
< 2 < 2
<3 < 3
< 2 $+3
<) <3
<2 16+ 4 9.0+ 20 10+0.3 9.t+19
< 3 <
<2 6+ 308 < 0.6s¢ < 0.6%¢ < Q.60e
<3 3«2
< 2 <2
< 3 <3
< 2 <2
<3 <)
<2 <2
<3 <}
< 2 <2
<3 <3
<2 17 ¢+ 4 89+ 20 1.0 + 0.6 9.0+ 3.0
<3 <3
<2 <2
<3 <3



Water Samples Received at CEP un 6/11/82 (Cont.)

Suspended Dissolved
Sample Type of Dissolved U-23% 11-235 t-233 U-234 uU-2313 U-238
Identification Analysis ~Cifl pCi/l pCilt pCilt pCill pCi/l pCill pCifl
ce Gross Alpha < 2 < 2
Gross Beta < 3 «< )
Etfluent 0.005 Grosss Alpha < ? < 2
Gross Deta <) <3

*Suspended Alpha activity could be atiributed to Radium-226.
* 3 Dissolved Alpha activity could be attributed to Radium-226.



Conclusion

Based on the June 1982 sampling, it can be concluded that the sampling method

could have been the major factor in the high amounts of radioactivity in the

previous collections. Wells numbered 1D, 2D, 5D, 7D, and 19D, could be reduced

by purging these wells for a longer period of time.

substantiated by the following data:

This conclusion can be

Well Total Suspended Dissolved
Location Date Analysis pCi/l pCil/l pCi/l
2D 5/4/82 Gross Alpha 3449
Gross Beta 31+4
12D 6/11/82 Gross Alpha < 2 10+4
. Gross Beta < 3 <3
#5D 5/4/82 Gross Alpha 1445
Gross Beta 5+2
#50D 6/11/82 Gross Alpha < 2 16+4
Gross Beta < 3 <3
#70 5/4/82 Gross Alpha 2145
Gross Beta 1443
#70 6/11/82 Gross Alpha < 2 6+3
Gross Beta < 3 3+2

Based on the above data it is recommended that numbers 1D, 2D, 5D, 7D, and 19D

wells be purged for a longer period of time and that another Gross Alpha and Gross

Beta be analyzed on these wells.

-13-
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CONTROLS FOR ENVIRONMENTAL POLLUTION, INC.
QUALJITY CONTROL PROGRAM

QUALITY ASSURANCE PLAN

ENVIRONMENTAL CHEMISTRY, NUCLEAh MEASUREMENTS, RADIOB:DJASSAY,

AND WATER CHEMISTRY

PLAN DESCRIPTION

Purpose

The purposes of this Quality Assurance Plan are: (a) to
define the nature and extent of Quality Assurance for Environ-
mental Chemistry, Nuclear lMeasurements, Radiobiozszsay and
Water Chemistry; (b) to set forth the requirements for prepa-
ration of Q.A. and Q.C. procedures; and (c) to pr:vide a
general description of the methods to be used in zarrying out
the Quality Assurance Surveillance and audit functions.

Scope

This Quality Assurance Plan is intended pri-arily to cover
radiochemistry and other chemistry activities assaciated with
providing Controls for Environmental Pollution's clients a
quality service.

Objectives

The overall objective of this Q.A. Plan is o (a) verify
that work procedures and practices are adequate tz assure that
all clients are kept within the limits regulated by the State
and federal agencies; (b) to coordinate an in-hcuze Quality
Control program independent of external programs -0 assure that
Controls for Environmental Pollution, Inc. is opz-ating at maxi-
mum efficiency; including specific objectives as “ollows:

a. To verify that chemistry activities are docurented and
coordinated with the client's program so as iz preclude sur-
prises or apparent anomalies;

b. To verify that all chemistry procedures and g-3ctices are
correct and adequate for the intended usage &-d required
accuracy and reliability of results;

c. To verify that the procedures and practices c:nform to the
Client's Specifications with respect to methczs and
frequency of sampling and analysis;
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d. To verify that procedures and practices are appropriate
for and consistent with the Client's Specifications and
other regulatory criteria;

e. To verify that qualified personnel are provided with
continued training, as necessary, for proper performance
of the analytical work;

f. To verify that records are completed and maintained for
each sample and analysis conducted;

g. To verify that procedures contain adequate Quality Control
features and that such Quality Controls are practices as
part of normal routine;

h. To verify that equipment is maintained and calibrated to
the extent and at the frequency necessary for accurate
‘esults.

2.0 RESPONSIBILITIES

3.0

Responsible to prepare, review or otherwise assist in develop-
ments of Quality Inspection and Quality Assurance procedures, in-
structions and plans. Responsible to review procedures, specifications
and other control or source documents as may be required in the .develop-
mant of surveillance procedures or other quality assurance procedures
or reaquirements. Responsible to perform inspections, write reports and
provide follow-up action and to direct and review the analytical efforts
in the accomplishment types of quality assurance activities. Respon-
sible to evaluate tests, non-conformances, stendard requirements,
requlatory requirements and to make recommendations fTor resolution and/or
further evaluations by management, other departments or outside con-
sultants. Responsible to issue or recormend stop work orders for work
which is not in compliance with requirements.

LOCATION OF WORK

Quality Assurance activities associated with Environmental Chem-
istry, Huclear Measuremznts, Radiobioassay, and Water Chemistry work
may be performed at any of the following locations as necessary to
accomplish the objectives of this Q.A. Plan:

a. Administrative offices of Controls for Environmental Pollution, Inc.

b.  Central laboratory facilities of Controls for Enyjronmental
Pollution, Inc. located in the Operational Division.

c. Other locations of CEP laboratories.
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4.0 SCHEDULJNG

Quality Control, Quality Assurance Surveillance, and certain activities
necessary to prepare for Q.A. Audits, as further defined in Sections 5.0
and 6.0 of this Q.A. Plan, shall be performed regularly. For those types
of analysis performed regularly and requiring a high degree of sensitiv-
ity and accuracy, as jointly designated by the manager or supervisor or
department involved, the director of Quality Control, and Quality Control
Officer.

Quality Assurance Audits shall be scheduled and performed as follows:

4.1 Chemistry (Water Quality)

REV.2- a. Internally spiked samples issued monthly by Quality Control officer
will be as fol .ss:

Wet Chemistry
Nitrate, Boron, Fluoride, Total Phosphate

Atomic Absorption Spectroscopy

Barium, Beryllium, Cadmium, Calcium, Chromium, Cobalt, Copper,
Iron, Lead, Lithium, Magnesium, Manganese, Mercury, Nickel,
Potassium, Selenium, Silver, Sodium, Strontium, Vanadium, Zinc

Spiked samples that will not be introduced into the monthly Quality
Control program are as follows:

Total Dissolved Solids, Sulfate
These péraméters (Sulfate and Total Dissolved Solids) will be

represented by semi-annual Environmental Protection Agency, cross-
check samples and Environmental Resources Associates certified samples.

Spikes not introduced into the lab should be docunented on an
Explanation Form.

b. Spiked samples provided by the Environmental Protection Agency as
cross-check samples will be submitted semi-annually.

c. Standardization of reagents which are critical to proper results
Monthly or prior to use, as appropriate.

d. Results of spiked sample analysis reviaved and evaluated as are
received by Quality Control Officer.

e. Prompt reviow and evaluation of any unusual or unexpected results
will be subject to rerun.




4.2

4.3

4.4

4.5

LR S N
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Radiobioassay

a. Blanks and standards run Daily on each instrument in regular
use or prior to use, as appropriate.

b. Spiked or split samples issued weekly, biweekly and monthly by
Quality Control Officer. :

c. Results of analysis of blanks, standards and spiked or split
samples reviewed and evaluated by Quality Control Officer.

d. Prompt review and evaluation of any unusual or unexpected
analytical results, any such results will be subject to rerun.

e. Reacents, carriers and tracer radionuclides which are in regular
u.- and are critical to proper results standardized Monthly or
prior to use, as appropriate.

Environmental Chemistry

a. Chemistry and radiochemistry methods same as paragraphs 4.1 and
4.2 where applicable. -

b. Intercalibration by Controls for Environmental Pollution, Inc.'s
laboratory with other laboratory agencies.

c. Quarterly review of results and evaluation of any indicated
probable trends.

d. Prompt review and evaluation of any unusual or unexpected analyti-
cal results, any such results are subject to rerun.
The requirements stated above shall apply only to those analyses re-
quired by the Client's Specifications. : ’

Gas Chemistry

a. Checks of the gas chromatograph against certified reference
standards for all primary system impurities which must be con-
trolled within specified limits, at least Weekly or prior to use,
as appropriate.

Instrument Calibration (Nuclear Measurements)

A11 laboratory instrumentation and equipment shall be maintained on
preventive maintenance programs as appropriate for the nature and
frequency of usage.

Except as indicated in paraaraph 4.2 (a) of this Q.A. Plan, laboratory
instruments in regular use shall be checked Weekly ageinst standaras
traceable to standards issued by the National Burcau of Standards.
Less frequently used instruments shall be similarly calibrated prior
to use.
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METHODS

- The nature of Environmental Chemistry, Radiobioassay, and Water Chemistry

work is such that most Quality Control and Quality Assurance measures
must be built into the analytical procedures in order to be effective.
Because the sample is almost always consumed or altered during the
analytical processes, laboratory personnel must make certain that every
step is done correctly to yield valid results.

The work procedures must include the use of standardized practices and
equipment which have been demonstrated to adequate for compliance with
client's requirements as regards accuracy, sensitivity and reliability

of results. Laboratory personnel must be trained on the particular methods
and equipment to be used. Equipment, chemicals, samples and instrumentation
must be controlled at every step to assure accuracy and reliability.

5.1 General Quality Assurance Methods

To accomplish the objectives of this Q.A. Plan, Quality Control and
Quality Assurance requirements shall be implemented, through the
analytical procedures and the laboratory administative procedures and
controls, utilizing the following general methods.

5.1.1 Quality Control

a. Standardization and qualification of procedures including:
1. Uniform step-by-step procedures {Cook book form);
2. Training of personnel in use of procedures and equipment;

b. Uniform instructions for reagent preparation, control, -
storage, use and shelf life (including appropriate labeling
and dating); ‘

c. Proper selection of glassware, plastic containers and other
analytical equipment and supplies;

d. Regular calibration of equipment (with standards trace-
ability to National Burcau of Standards where necessary
and available);

e. Uniform and consistent procedure for taking, controlling,
preserving and using samples (including identification
labels with dates and time, type and amount of preservative,
and control number for all record purposes);

f. Provisions for control of procurement, storage and use of
all chemicals used in analytical procedures;

o
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5.1.2

5.1.3

g.

h.

i.
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Provisions for analysis of duplicate samples, including
standards and blanks where such procedures are required.

Independent selective review and checking of calculations,
curves or other analysis of results.

Standardized logs and analysis record sheets for recording

sample identification, procedure used, results, and independent
checks where required.

Quality Assurance Surveillance

The spiked sampling program and the Q.A. Audit program provides
an adequate assurance that the CEP Q.C. Program/Q.A. Plan is
being adequately implemented. Therefore, deletion of the Q.A.
surveillance requirements has been made from the CEP Q.C. Pro-
gram/Q.A. Plan.

Quality Assurance Audit

Certain audit-related requirements will be implemented directly
in the work procedures; other audit functions will be developed
as part of the preparations for conducting Quality Assurance
Audits s provided in Section 6.0 of this Q.A. Plan. The
following basic methods will be used for auditing:

a. Introduction of spiked samples (contents unknown to Controls
for Environmental Pollution, Inc.'s staff);

b. Laboratory intercalibration by use of split samples with
client's laboratory;

c. Independent review of results of selected aralyses (including
spiked samples);

d. Direct inspection of laboratory and audit of work and records.
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5.2 Particular Work Methods

The following basic methods shall be followed to accomplish
the objectives of this Q.A. Plan,

5.2.1 Chemistry (Water Quality)

A1l Water Chemistry personnel shall follow the Water
Chemistry Procedure Manual approved by management. A1}
analytical results shall be recorded on approved forms
after each test and signed by the Laboratory Supervisor.

On a monthly basis, spiked samples of ions commonly tested
during the week shall be introduced into the laboratory
operations by the Quality Control Officer. On a quarterly
basis, water samples with various jon concentrations shall
be presented for analyses, from a source independent of
Controls for Environmental Pollution, Inc. laboratory.

A11 such monthly and quarterly results shall be reviewed
independently and, where necessary, corrective action shall
be recomnended to the laboratory management, with a copy to
the President.

5.2.2 Radiobioassay

A1l Radiobioassay personnel shall follow the Radiochemistry
Procedure Manual approved by management. All analytical |
results shall be recorded on approved forms after each iso-
tope analysis and signed by the laboratory supervisor.

On a daily basis, all counting equipment in regular use
shall be checked using blanks and standards on each instru-
ment. Lless frequently used equipment shall be similarly
calibrated prior to use. On a monthly basis, unknown spiked
samples shall be sent to the Controls for Environmental
Pollution, Inc. laboratory for analysis. All such results -
shall be reviewed independently and, where necessary, cor-
rective action shall be recommended to the laboratory man-
agement, with a copy to the Operations lManager and Director
of Quality Control.

In addition to preventive maintenance, each instrument in
regular use shall be checked weekly. Less frequently used
instruments shall be calibrated pri~r to use. If any irregu-
larity is detected in the calibrations or counting perform-
ance of any instrument, no analysis shall be performed on
that instrument until it is functioning properily.
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5.2.3 Environmental Chemistry

Environmenta) samples are analyzed in a Jow background
laboratory which deals primarily with trace level radio-
chemistry.

Environmental.samples shall be collected and analyzed in
the manner and on a schedule as necessary to comply with
the Client's Specifications. ' '

Results shall be formally reported to the management

monthly, within ten (10) days following the end of the
reporting perfod. Unusual, unexpected or anomalous results
shall he . ~ported inmediately to the Quality Control Officer,
who shal” initiate appropriate action to review and evalu-
ate the results and take corrective action if indicated.

5.2.4 Gas Chemistry

Gas Chemistry analyses shall be conducted in accordance with
the Analytical Instruments Procedures Manual approved by the
management,

The checks given in paragraph 4.5 of this Q.A. Plan shall be
performed at the freaguency indicated. Complete records shall
be maintained of these checks, including the gas supplier's
certification of references standards and the basis for that
certification.

5.3 New Procedures

When a procedure is not available, the requirements will be
evaluated and a suitable analytical method established. After
satisfactory verification that the procedure provides the necessary
sensitivity, accuracy and selectivity, a formal procedure will be
approved by the supervisor and Director of Cuality Control and
included in the appropriate Frocedure Manual.

6.0 PROCEDURE REQUIREMENTS

As indicated in Section 5.0 of this Q.A. Plan, the Quality Control

‘and Quality Assurance Surveillance procedures are incorporated into the

analytical work procedures and laboratory administrative procedures and
instructions.

Quality Assurance ~udits (QAA's) shall be perforiad as folloys.
with the numbering shown to be used for vecord purposes. Scheduling
of these audits will be as deemed necessary by the director of QA.
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CEP-QA-3 Quality Assurance Audit, Water and Organic Chemistry
CEP-QA-4 Quality Assurance Audit, Radiobioassay

CEP-GA-2 Quality Assurance Audit, Environmental Chemistry
CEp-QA-5 Quality Assurance Audit, Nuclear Measurements-

Reports of these QAA's shall des.~ 'be the particular activities
audited; the basis and procedures for examination and evaluation
of records; procedures for verifying validity and consistency of
results; procedures for evaluating adequacy of Q.C. and Q.A.
Surveillance Activities; and deficiencies and impiementing
corrective action.

7.0 REPORTS AND RECORD REQUIREMENTS

7.1

7.2

7.3

7.4

7.5

Chemistry (wgter Quality)

Records and reports of analytical results of the various
samples, including quantities and chemical constituency, shall
be retained as permanent records.

Nuclear Measurements

A1l records and loas relative to data and radioactive
materials prepared shall be kept as permanent records.

Radiobioassay

Records and reports shall be retained as permanent records.
Environrental Chemistry

Detailed analytical records and quarterly reports shall be
retained as permanent records. Records and reports shall be
prepared as directed by CEP clients.
Gas Chemistry

Records and reports shall be retained as permanent records.
In addition, records of all certified reference standards, and

their correlation with analytical results, shall be retained for
the time period established by the client.
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7.6 Quality Assurance

Quality Assurance records shall consist of all logs, reports,
results, deficiency reports and the like which are generated in
the course of carrying out the requirements of the Q.A. Plan.
Such Records shall be retained as permanent records in accordance
with CEP's administrative requirements.

ATTACHMENTS

None

REVIEW, APPROVAL AND DISTRIBUTION

9.1 Quality Assurance Plan and Procedures

The first drafts of the completed Quality Assurance Plan and
Procedures for Environmental Chemistry, Nuclear Measurements,
Radiobioassay, Water Chemistry, and all subsequent drafts or
changes to these Plans and Procedures shall be distributed for
review, comment and approval as follows:

Manager of Nuclear Measurements 1 Copy (For review and comment)
Manager of Radiobioassay 1 Copy (For review and comment)
Manager of Environmental

Monitoring 1 Copy (For review and comment)
Operations Marager’ 1 Copy (For review and comment)
Manager of Water Chemistry -1 Copy (For review and commént)
Director of Quality Assurance 1 Copy (For approval)

A marked-up copy of the Plan and Procedures, or a comment
letter incorporating all comnents from the reviewers, shall be
returned to the issuer (Quality Control Officer) within ten to
fifteen days.

After resolution of all corments, and completion of signatures
required on the signature sheet, the Director of Quality Assurance
will approve the Plan and Procedures and distribute copies to the
controlled distribution.
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9.2 Quality Contro) Inspection Procedures

Any Quality Control Inspection Procedures four: to be
necessary shall be reviewed by the Director of Que” ity
Assurance, or his assignee,

Applicable, up-to-date QCIP's shall always be evailable at
the Quality Control Office for use by personnel assigned
specific QC duties.

A complete set of current QCIP's shall always e readily
available at the Quality Control Office.
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1. REQUEST FOR TERMINATION OF NRC LICENSE

. Texas Instruments Incorporated is submitting measurements of
radioactivity for areas of Building 10 outside the HFIR gro ect
area. These measurements, along with the measurements submitted by
letter dated May 17, 1982, and supplements dated June 24, and July
9, 1982, provide assurance that the areas of Building 3,4 & 10
formerly used for the manufacture of radioactive materials meets
the criteria of Annex C, November 1976, as published by the U.S,
Nuclear Regulatory Commission and NRC position paper, "Disposal of
Onsite Storage of Residual Thorium as Uranium (Either as Natural
Ores or Without Daughters Present) from Past Operations for
Radiocactivity of Paint & Floor Coatings."

The areas measured were decontaminated and decommissioned in
1955 through 1968, and at those times, all recoverable special
::clear material and other radicactive materials were removed from

e areas. '




—

2. HISTORY

During the years 1952 through 1956 small portions of Buildings

3 & 4 and dur!nf subsequent years, 1956 through 1968, major

‘ portions of Bulilding 10 of Texas Instruments Incorporated,

Attleboro, Massachusetts, site were engaged in the manufacture of

nuclear reactor fuel for the U.S. Navy and commercial power and

research reactors, along with various compenents of natural and

depleted uranium. With the exception of the HFIR project, these
operations were concluded in 1956 through 1968.

The bulilding areas used for the concluded operations were then
decontaminated, surveyed for radioactivity, and released for
general use. Since that time, the areas have been used for
manufacturing with non-radiocactive materials.

This report is being submitted to show that the areas
containing the concluded operations were successfully
decongaminated and remain so at the termination of the HFIR project
in 1982.




3. PROCEDURE

Decommissioning & Decontamination

'Small areas of Building 3 & 4 were used for the mechanical
forming of reactor fuel. Building 10 was divided into two areas,
Those areas were Clad Fuel Manufacturing Area (CFMA) and Unclad
Fuel Manufacturing Area (UFMA). All of those areas ware
decontaminated and decommissioned. For the last 14-26 years, these
areas have been used to manufacture products containing
non-radiocactive materials.



LOCATION OF MEASUREMENTS AND REPORTING OF RESULTS

THE FLOOR OF THE CLAD FUEL MANUFACTURING AREA (CFMA)
(AS SHOWN IN FIGURE 1)

The floor of the CFMA (outside the HFIR project area) was
divided into areas defined by building bays and spans as shown in
Figure 1. Each area was then identified by grid coordinates.
Three measurement locations were chosen within each area on a
random basis. The three measurement locations were identified by
grid coordinates within the selected area. The average result for '
each selected area was calculated using the three measurements for
that area. The final highest individual measurement and the
average for each chosen sample area, along with the original
highest measurement and average, are shown in Appendix A, u.1.

-l




UNCLAD FUEL MANUFACTURING AREA (UFMA) - (AS SHOWN IN FIGURE 1)

WALLS AND CEILING OF VAULT

The walls and ceiling vault of the UFMA (outside the HFIR
project area) remaining from the time of decommissicning were
divided approximately equal into areas one meter square. Each area
was identified separately. Five measured locations were chosen
within each area on a random basis. The five measurement locations
were identified by grid coordinates within the area. Average
result for each area was calculated using the five measursments
from that area. The final highest individual measurement and
average, are shown in Appendix A, 4.2.1.




FLOORS

The floor of the UFMA (outside the HFIR project area) was
divided into areas defined by building bays and spans as shown in
Figure 1. Each area was then identified by grid coordinates. Five
measurement locations were chosen within each area on a randon
basis. The five measurement locations were identified by grid
coordinates within each area. Average result for each area was
calculated, using the five measurements for that area. The highest
individual measurement and the average for each area, along with

2nyuorigina1 highest measurement and average, are shown in Appendix
9 02.20

BUILDINGS 3 AND U4

Buildings 3 and 4 floors previously decontaminated &
decommissioned were divided into areas defined by building bays and
Spans as shown in Figures 2 and 3 respectively. Each area was then
identiffed by grid coordinates. Five measurement locations were
fdentified by grid coordinates within each area. Average results
for each area was calculated, using the five measurements for that
area, The highest indf{vidual measurement to the average for each
area along with any original highest measurement and average are

shown in Appendix A, 4.3 for the floor of Building 3 and Appendix
A, 4.4 for the floor of Building 4. .

MEASUREMENTS

Measurements of B/Y and direct a radioactivity were taken at
each selected locations. Measurements of removablea radioactivity
were taken at all selected locations where the results of the
direct radioactivity measurements exceeded approximately one-third
the NRC acceptance criteria of Annex C, November 1976, as published
by the U.S. Nuclear Regulatory Commission.

When a location was unavailable due to partitions, equipment,
etc., the available location closest to the selected locations on

the floor, ceiling, walls, and columns was measured for directa and
B/Y radiocactivity.

All measurements in Appendix A, unless otherwise noted, are
final measurements. :
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APPENDIX A
4.1 FLOOR

® DIRECT ALPHA  BETA/GAMMA REMOVABLE ALPHA (1)
(dpm/ 100 CM2) MRAD/HR (dpm 100 CM2)

LOCATION  Max, Avg. Max. AVR. Max.
3'12 19.06 60 35 0.002939 000020“8 bdadd ol
4,12 38.12 31.76 0.003473 0.004631 ——-
4,13 38.12 15.24 0.002672 0.002316 ———
5,13 38.12 19.06 0.005076 0.002939 em-
5,14 38.12 25.41 0.004542 0.003117 ————
6,14 38.12 19.06 0.003473 0.002404 c———
5,15 57.18 38.12 0.003740 0.002404 ————
6,15 19.06 12.70 0.002404 0.001425 ————
7,17 95.30 76.24 0.010955 0.005967 ———
7’ 18 133. ua 7602" 0-005076 0.00“275 hadedanbd
7,20 17T1.54 120.71 0.008016 0.006590 ———
5,12 228.72 152.48 0.003473 0.003562 me——
6,12 133.42 101.65 0.006680 0.005254 c———
7,21 190.60 120.71 0.004809 0.003028 ——
7,22 209.66 133.42 0.005878 0.003918 ————
7,23 209.66 127.06 0.006947 0.004275 ————
7,24 171.54 114,36 0.006680 0.004275 wa—
6,2“ 11“- 36 69088 0-005611 0!003206 mmen -
5,16 133.42 108.00 0.007214 0.005522 -
6' 16 190- 60 127006 0-0056’1 0-003562 - e
6, 13 228072 171-5u 0.0061"5 0-00“898 - -

. 7,13 247.78 177.89 0.007481 0.006323 c———
F 38.12 25.41 0.010668 0.007125 ————
G 57.18 38.12 0.008283 0.006145 ————
E 38.12 19.06 0.012291 0.014203 ————
H 57.18 25.41 0.007214 0.006590 cm—-
8’12 38.12 300”9 0-006”12 °o°°3u2° - =
8,13 57.18 30.49 0.008016 0.004435 ————

(1) ONLY AS REQUIRED.



APPENDIX A

_ 4.1 FLOOR
‘ DIRECT ALPHA BETA/GAMMA REMOVABLE A%PHA (1)
(dpm/ 100 CM2) MRAD/HR (dpm/100 CM?)
LOCATION  Max. AvVg. Max. Avg. Max.
76.24 50.82 0.010153 0.007481 -————

57.18 31.76 0.003473 0.002672 ———
76.24 57.18 0.002939 0.001959 -——-
57.18 37.76 0.012291 0.010064 ———
57.18 25.41 0.004809 0.002761 ———
76.24 57.18 0.011222 0.007837 Tme———
76.24 63.53 0.009352 0.007570 ————
57-18 50-82 00010955 0000819u - e
38.12 31.76 0.008016 0.006145 e——
57-18 38-12 0-0053““ 000037"0 - o -
38.12 31.76 0.00U275 0.003117 ———
76.24 44,47 0.009860 ° 0.008372 ————
57-18 31.76 0-008550 0'007u81 hadaindnd
57-18 25-“1 0-011756 00008282 - o
38.12 25. 41 0.009084 0.006145 ————
57018 38012 °l°12°2u 00008u61 -
76.24 4y, 47  0,008817 0.006234 ————
57.18 31.76 0.014696 0.012736 -

0 76.24 50.82 0.005076  0.004275 ———-
0 38-12 12-70 01011756 0.010"20 - -
1 38.12 19.06 0.008550 0.007392 -————
1 57.18 38.12 0.011756 0.006679 ==

57.18 50.82 0.013360 0.012024 ——
38-12 31-76 0-0077“8 0-006056 hndendendined

76.24 57.18 0.007748 0.005344 ————
38.12 19.06 0.008817 0.006947. ————
57-18 50082 0-007“81 0-005700 -

76.24 50.82 0.008817 0.006947 -
57.18 by, u7 0.004542 0.003028 ————
76.24 57.18 0.006947  0.004987 ————
57.18 Ly, 47 0.006145 0.005165 -
76-2u 57-18 000077u8 0-005789 m——
38.12 25.41 0.008817 0.007659 ———
38.12 19.06 0.005344 0.004364 c———
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(1) ONLY AS REQUIRED.




DIRECT ALPHA
(dpm/100 CM2)

LOCATION Max. Avg.

38.12
57.18
38.12
57.18
ST.18
38'12
57.18
57.18
76.24
76.24
38.12
57.18
95.30
76.24
38.12
76.24
38.12
19.06
38-12
38.12
38.12
38.12
57.18
38.12
57.18
38.12
57.18
38.12
19.06
38.12
57.18
57.18
57.18
19.06

OV \O 00 -3~

-t OO

- OO

W WM W W W W W W W Y WU W W W W W W W W W W W W W W W Owew w w W w w w
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25.11
31.76
25. 11
50.82
44.47
25.11
31.76
50.82
57.18
50.82
31.76
38.12
63.53
57.18
31076
50.82
25.1
6.35
25.11
31.76
19.06
31-76
38.12
31.76
by 47
4y4.47
38.12
19.06
12.70
25.m
4y, 47
38.12
uy, 47
6.35

(1) ONLY AS REQUIRED.

APPENDIX A

k.t FLOOR
BETA/GAMMA REMOVABLE ALPHA (1)
MRAD/HR (dpm 100 CM2)
Max. Avg Max.
0.007481 0.006590 o=
0.003740 0.002493 ———
0.011222 0.009975 -
0.0053!“‘ 0¢0°3562 - e -
0.006947 0.004631 ——e=
0.007214 0.005967 ———-
0.004275 0.003918 ———a
0.006680 0.005433 B
0.007481 0.004809 ———
0.005344 0.003651 ————
0.005344 0.003651 ————
0;00“5"2 0.0033815 -
0.006947 0.004809 -
0-005075 0000"008 had ek
0.008283 0.005344 ————
0.004809 0.002226 ————
0.006145 0.002315 S
0.002137 0.001157 ————
0.003473 0.002850 ————
0.003473 0.002048 -
0.006947  0.005076 ———-
0.007481 0.004186 ————
0.000534 0.000178 -
0.006145 0.004987 ————
0.005878 0.004275 ———
0.004275 0.003028 ———
00 0053““ 0-0033815 - e
0.005076 0.004364 ———
0.005878 0-00“5"2 - e o=
0.003473  0.001959 ————
0.002404 0.001781 ————
0.005344  0.004097 ————
0.001336 0.000890 ——-




APPENDIX A

38.12 25.41 0.003473 0.002582 ———
38.12 31.76 0.005611 0.002351 ————
38.12 25.1 0.004008 0.003473 e
38.12 19.06 ° 0.003206 0.001781 ———
1 38.12 25.41 0.002137 0.001336 ————
1 57.18 38.12 0.004275  0.002850 ————
2 57.18  31.76 0.004542 0.002493 ,———
2 38.12 19.06 0.004008 0.002672 ———
3 57.18 31.76 0.004542 0.003562 Sl
3 38.12 19.06 0.005076 0.003028 -

4,1 FLOOR
' DIRECT ALPHA BETA/GAMMA REMOVABLE ALPHA (1)
(dpm 100/CM2) MRAD/HR (dpm 100 CM2)

LOCATION Max. Avg. Max. Avg. Max.
7,5 57.18 38- 12 0.005878 0.0037u0 -
8,5 38.12 38.12 0.005611 0.004631 ————
7,6 57.18 31.76 0.008817 0.006680 ————
7,7 57.18 38.12 0.006412 0.004809 ———
8,7 19.06 6.35 0.007T748 0.006412 ————
7,8 57.18 38.12 0.005878 0.004186 a——
8,8 57.18 57.18 0.012291 0.010064 ———
7,9 57.18  50.82 0.003473 0.002582 -
7,10 38.12  25.41 0.004275 0.002761 ————
8,10 114.36 82.59 0.006145  0.004453 ———
7'11 57-18 l“l. u? 0-0053’“‘ 0.00"36" - —— -
8,11 57.18 44,47 0.005076 0.003651 ————
Z,12 57.18  38.12 0.006412 0.005076 ————
B

c

D

5

6

5

6

5

6

(1) ONLY AS REQUIRED.




LOCATION

6,19
6,20
6,19
6,20
6,20
6,19
6,20
6,19
6,20
6,20

—d kNS S S SN TN P
- OW -3 NU W N —
N sl ikl Wt S N Nl Sl Nl st Nl

— S~

DIRECT ALPHA
(dpm/100 CM2)

o~
N
~

38.‘2
57.18
38.12
38.12
19.06
57.18
57.18
57.18
57.18
57.18

P Y an et X Tan Tan T T ¥ o
- ws \O O~ NN &
- ) N S N o S Nt ot

Sage? ot

Max. Avg.

11.43
30.49
11.43
15.2"

7.62
30.49
26.68
38.12
22.87
26.68

ONLY AS REQUIRED.
SOUTH WALL INSIDE.
NORTH WALL INSIDE.
EAST WALL INSIDE.
WEST WALL INSIDE.
CEILING INSIDE.

SOUTH WALL OUTSIDE.
NORTH WALL OUTSIDE.

EAST WALL OUTSIDE.
WEST WALL OUTSIDE.
CEILING OUTSIDE.

APPENDIX A
b.2.1 waLLscerLING

BETA/GAMMA REMOVABLE ALPHA (1)
(MRAD/HR) (dpm/ 100 CM2)
Max. AVR. Max.
0.004809 0.002832 ————
0.006680 0.003901 ———
0.007214  0.004008 ——
0.003473 0.001336 I
0.004542 0.003152 ——
0.004008 0.002191 ———
0.00“008 00002832 ——
0.005344 0.003420 ————
0.007214 0.003259 ————
0.005611  0.004382 ——




LOCATION

DIRECT ALPHA

(dpm/100 CM2)

Max.

3.13
4,14
3,15
4,15
3,16
4,16
3,17
i,17
5,17
6,17
3,18
4,18
5,18
6,18
3,19
4,19
5,19
6,19
3,20
4,20
5,20
6,20
321
4,21
6,21

(1)

19.06
19.06
0

38.12
38.12
38.12
19.06
19-06
171.54
228.72
38.12
19.06
38.12
285.9
247.78
114.36
57.18
114,36
209.66
209.66
38.12
171.54
343.08
209.66
95. 30
247.78

49

22.
57'
102.
95.
15.
114,
270.
129.
.93
118.

41

ONLY AS REQUIRED.

Avg.

4,
7.

26-
11.
19.
3.
7.
83.
144,
15.
3.
12.
144,
148.

T7
62

0
68
43
06
81
62
86
85
24
81
19
85
66

.55

87
18
92
3

24
36
65
60

17

APPENDIX A

4,2.2 FLOOR

e ——

BETA/GAMMA REMOVABLE ALPHA (1)
(MRAD/HR) (dpm/100 CM2)
Max. Avg. Max.
0.005344 0.004168 ———-
0-0061“5 0:0037“0 - e -
0.004275 0.003366 Y
0.007214 0.004757 ————
0.002137 0.005076 ———-
0.003473 0.001923 ————
0.003740 0.001923 -———
0.002672 0.001229 -
0.005076 0.003046 ————
0.082832 0.020895 cone
0.006947 0.003954 ————
0.006680 0.003047 m————
0.005611 0.002565 ————
0.005076 0.002565 ———
0.003740 0.001656 c—aa
0.004275 0.003366 ————
0.005344 0.002778 ———
0.004809 0.002939 -
0.008817 0.005557 bl
0.005076 0.003206 -
0.005878 0.003T40 ————
0.008817 0.007000 -
0.006412 0.005183 ——
0.004275 0.002404 ————
0.004809 0.003046 -————
0.012024 0.007855 ————




APPENDIX A
4.2.2 FLOOR

DIRECT ALPHA BETA/GAMMA REMOVABLE ALPHA (1)
(dpm/ 100 CM2) (MRAD/HR) (dpm/ 100 CM2)

LOCATION Max. Avg. Max. Avg. Max.

3,22 190.60 110.54 0.005878 0.003633 ~——-

4,22 114.36 45.74 0.008016 0.005450 —

5,22 266.84 114,36 0.007214 0.004756 ————

6,22 171.54 83.86 0.009619 0.007107 ———

3,23 362.14 167.72 0.082832 0.020734 ———

4,23 38.12 15.24 0.007481 0.018971 ——

5,23 190.60 114.36 0.009619 0.008122 ————

6,23 133.42 99.11 0.008550 0.006305 ———

3,24 76.24 41.93 0.003740 0.0022u44 ——

5,24 171.54 53.36 0.005878 0.004168 _—

5,21 (2) 686.16 232.53 0.122110 0.033987 1.1

(1) ONLY AS REQUIRED.

(2) RESULTS OF FIRST FIVE LOCATIONS

(3) RESULTS OF SECOND FIVE LOCATIONS

(4) RESULTS OF THIRD FIVE LOCATIONS

N,




APPENDIX A

4.3 FLOOR
. DIRECT ALPHA  BETA/GAMMA REMOVABLE ALPHA (1)
(dpm/100 CM2) (MRAD/HR) (dpm/100 CM2)

LOCATION Max. Avg. Max. Avg. Max.

300, 1 76.24 49,55 0.005611 0.003687 ——
300, 2 38.12 22.87 0.006947 0.004328 ————
301,1 76.24 U49.55 0.008550 0.006519 N
301,2 57.18 U45.74 0.009352 0.005878 ——

(1) ONLY AS REQUIRED.




LOCATI

400, 1
400,2
401, 1
501,2
400, 3
401, 3
401,14
400,5
400,6
401,5
401,6
400, 7
uoo,a
401,7
401,8
400,9
400,10
01,9
401,10
400, 11
400, 12
401,11
401,12
400,13
400,14
401,13
401,15
400, 15
400,16
400,17

(1

APPENDIX A

. 4.4 FLOOR
DIRECT ALPHA BETA/GAMMA REMOVABLE ALPHA (1)
(dpm/100 CM2) (MRAD/HR) (dpm/100 CMR)
ON Max. Avg. Max. Avg. Max.

. 57.18 30.49 0.012024 0.009031 c———
57.18 38.12 0.015764 0.008603 ————
95- 30 60.99 0-028590 0-010367 indadaend

133.42 76.24 0.013894 0.010848 ———-

-324.02 217.28 0.013092 0.009726 ———
95.30 60.99 0.012558 0.008764 cm——
38- 12 22087 0-008283 o- 005076 - o -
57.18 30.49 0.007481 0.004756 ————-
57.18 41.39 0.014696 0.012291 ————
76.24 49.55 0.015497 0.011809 -
76.2" “9-55 0-009619 0-00589'4 hndadnded
57.18 30.49 0.013894 0.008443 e--
76.24 41.93 0.010955 0.009619 ————
57.18 30.49 0.012291 0.009458 ————
57.18 30.49 0.009886 0.007535 ———
57.18 34,30 0.007481 0.005183 ———
57.18 22.87 0.004542 0.002084 “m—-
38.12 22.87 0.008283 0.005183 -
57.18 22.87 0.004275 0.0025171 ———
57.18 u1-93 0.0069“7 0-005130 hadadadd
76.24 53.36 0.009886 0.006840 ————
57.18 34.30 0.012024 0.007321 ————
76.24 38.12 0.010153 0.007695 ————
95.30 53.36 0.007214  0.005397 ————
57.18 34.30 0.007214  0.003420 ———
57.18 22.87 0.009084 0.004649 -
38.12 19,06 0.006412 0.004061 —————
57.18 26.68 0.008550 0.006359 co——
57.18 34.30 0.005334 0.002992 ————
76.24 U5.75 0.012558 0.007802 ————
76.24 49,55 0.007214 0.004275 c———

ONLY AS REQUIRED.




Appendix B
! E.N. 80=37 5.1 Radiation Instrument N.S. 3.2.3.2.3
‘ July 1, 1980 Calibration Procedure Page 1, Rev. A

LUDLUM MODEL 2100-1
CALIBRATION PROCEDURE

Procedure:

Nots; Use Ludlum Measurements, Inc, Model 2100 Scaler
Ratemeter Instruction Manual, Appendix A, pages 3
through 4. Circuit adjustments to be made by
contracted radiation instrument repair personnel.
The Model 2100-1 is equipped with two HV supplies,
two preamplifiers, tvwo probe connectors, and a
selector toggle switch. This feature permits,
the instrument pansl controls to he adjusted for
two different probes and selection of either probe
for use may be accomplished with the sslector
toggle switch without performing panel control
adjustments. Both HV suppliaes and preamplifiers
are electronically aligned to provide consistent
circuit response with identical adjustments; there-
fore, selected HEV and DISCR settings for a given
probe may be used for either BV and preamplifier
circuit selected by the toggle switch. Utilize

‘ Calibration Record Sheets (pages 3 throuth ) as
necassary for each type probe.

Probes requiring calibration with the Ludlum Model 2100-1
are:

* MODEL 43-2 Alpha Scintillator (small)

Multiplier Tube: RCA-6199

Scintillator: 1 mg/cm? aluminized mylar
Window: 1 mg/cm? aluminized mylar
Counting Area: 1-1/2" diameter (11.6 cm?)
Dimensions: 6-1/2" X 2"

Weight: 14 oz.

Mounted in sample holder drawer.




E.N. 80-37 Appendix B N.S. 3.2.3.2.3

. July 1, 1980 S.l Radiation Instrument

Calibration Procedure Page 2, Rev. A

LUDLUM MODEL 2100-1
CALIBRATION PROCEDURE

*MODEL 43-5 Alpha Scintillator

Multiplier Tube: RCA 6199
Scintillator: ZnS (Ag)
Window: 1 mg/cm? aluminized mylar
Counting Area: 50 cm? active area
Dimensions: Outside window 7-3/4"

X 2-1/4" Length including hacdle 145"
Weight: 2 pounds

. *MODEL 44-6 Thin Wall GM

Daetector: LND 725

Wall Thickness: 30 mg/cm2 Stainless Steel

Rotary Beta Shiald: 1000 mg/cm2 Stainless
Steel

Dimensions: 1-3/16" X 6-1/2"

Efficiency for Radium 1700 CPM per MR/Hr.

Weight: 12 ozs.

*Note: All probes have maximum voltage rating of 0.9 kv.

. 85.



Appendix B
5.1 Radiation Instrument

E.N. 80=37 N.S. 3.2.3.2.3
' July 1, 1980 Calibration Procedure Page 3, Rev. A

CALIBRATION RECORD SHEET
FOR LUDLUM MODEL 43-2
(Alpha Scintillator, Sample Counter)

Equipment Identification:

Ludlum Model 2100-1 Serial No.

Ludlum Model 43-2 Serial No.

Th-~230 Alpha Standard Source ID No.

Th-230 Alpha Standard Source ID No.

Calibrate as follows (applies to either input/amplifier):

l.

2.

Note:

Adjust DISCR. control as per Appendix A, page 3, under
limitation of controls.

Follow Appendix A, pages 3 and 4, "DETERMINING INSTRUMENT
PLATEAU AND SELECTING OPERATING POINT" (HV Setting not
to exceed 900 volts.

gtilize: '
Figure 1 for plot of background count rate and
standard source count rate versus HV Settings.
Note: Perform l-minute counts.

Indicate selected instrument operating settings on
Figure 1.

With instrument control settings as per item 3 above, obtain
one five-minute scaler count for each item as follows:

A. Th-230 ID No. ¢ Certified activity,
Sy = dis/min.
(1) Pive minute background count rate (A)= cnts/S min.

em——————

(2) Five minute Th-230 std. count rate(B)a_____pntS/S min.
B. Th-230 ID No.______, Certified activity,

Sy = dis/min.

(1) Five minute background count rate(C)=____ cnts/5 min.

(2) Pive minute Th-230 std. count rate(D)= cnts/S min.

Handle alpha standard source with tweezers on unplated
portion of metal (nothing to touch plated area of source).

86.



FIGURE 1 :
Plots of Count Rates Verses HV Settings .
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- and Selection of Operating HV E'z :
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| DISCR Setting (% of Full Clockwise [ 4 )
~ Selected Operating HV Setting -9 !
o HV Meter Reading v - w :
o [V ] ]
« )
" o '
o - ,
ot '
(3] - £ n
2 T &
3 o
E gt
a o n--?
| g g :
@® g »Pg .
- ~3 - ot 0 >
UET 17 585
3' g 350 -
g - )
G g gpx
- obw
s g 38
y & 3 8§
3 & §s
2 §.4- —4 = -4
b 2
83 2
u A
;
0 LK
a & &
o e p— X [ 3
5 -
o t N
g gL
0 Su
> w
000 d 0 0 0 140 160 180 200 220 240 260 280 300 320 340

HV Control Setting



E.N.

5.

0-37
July 1, 1980

Appendix B
Sl Radiation Instrument
Calibration Procedure

N.S. 3.2.3.2.3
Page 5, Rev, A

Datermine Calibration Factor (CF) for each Th-230
standard source.

58
1 Disinteqrations
CFy ® TR0 = €A, (0] Count
- S( ) Disintegratiﬁns
[T Y = { 1} Count
- . Disintegratiors
ount '
) Disi
CF, = Disintegrations
2 TB. () = 4B, (1] Count
- 5 ( ) Disintegrations
t( ) = )1 Count
- Disintegrations
Count
Determine 20 limits of each CF
1/2
- (A + B)
°cr1 CFy ==
o = , U )+ )11/2
CFl { ) = ( )
- ( ) Disintegrations
Count
cpl+2c:cpl-( ) +2 ¢ )
= ( y Disintegrations
Count
CF, - 2cCF1 = )} =2 | )
= { y Disiucegrations
count
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Appendix B
5.1 Radiation Instrument
E-N. 30-37 N.S. 302.3-2-3
‘ July 1, 1980 Calibration Procedure age 6, Rev. A
' 1/2
(C + D)
%cr, = %2 5=
o = , )+ ( 11172
. CFZ { ) = ( )
= { ) Disintegrations
Count
CPZ + ZGCFZ = ( } +2 ( )
- ) Disintegrations
Count
CF, - 2°CF2 = { ) =2 )
- | ) Disintegrations
. ount
Derivation of Yop
Var CF _ Var A + Var B
cF (B - A)*
172 1/2
(Var A + Var B) - (A + B)
UCP = CF —F =% CP B~

7. Determine average Calibration Factor (TF) and 2¢ limits

ZF = Cry - CFy Disintegrations
— 2 Count
= ( ) = )
2
- Disintegrations
Count

89,



E.No 80-37
July 1, 1980
_ (CP1 + 2°CF1) + (CE‘2
CF + 20 = )
- L L4
8.

Appendix B
5.1 Radiation Instrument

Calibration Procedure

+ 204 )
cr,

N.S. 3.2.3.2.3
Page 7, Rev. A

Disinteqrations
Count

) Disintagrations

Count

Disintegrations

Count

Assure that calibrated respohse is within :108% of the
calculated aexpected response for the two alpha standard

sources as follows:

(0.9)(8)=2/F) < (—2g-B—jer < (1.1)(s,+2/ T

)={

(e =2 ¢ el

<

(1Y

LI( )<.t0 2

(0.9) (5,72/ 785 ) < [—S—g-S—JcF, < (1.1)(5,+2/5;)

)=

Coe =2 ¢ et

<

1S(LLC )2 (

Complete "Instrument Calibration"® stickér with the follow-
ing information for the average CF and 2¢ limits:

Calib. Date:

Instrument ID: Ludlum Model 2100-1

Calib. Due Date:

DISCR: % of Full Clockwise Movement

HV Setting
CF = . dis.
: cnt.
SCF <

Initials

dis.

990,

cnt.



Appendix B
S.l Radiation Instrument
E.N, 80-37 *  Calibration Procedurae N.S. 3.2.3.2.3

July 1, 1980 : Page 8, Rev. A

10. Apply "Instrument Calibration® sticker to sample counter
housing.

ll. Document calibration below and file completed "Calibration
Recoxd Sheets” in N.S. Record File number N.S. 3.2.3.2.3.

Signature

Date of Calibration

91.




"Appendix B
5.1 Radiation Instrument
E.N., 80-37 Calibration Procedure
July 1, 1980 l;.s. 3.2.3.2,3
age 9, Rev. A

CALIBRATION RECORD SHEET
FOR LUDLUM MODEL 44-6
(Thin Wall GM)

Equipment Identification:

Ludlum Model 2100~1 Serial No.
Ludlum Model 44-6 Serial No.
Cs-137 Standard Source 1D No.

Calibrate as follows (applies to either input/amplifier):

1. Follow Appendix A, Section VI, pages 3 and 4, "DETERMINING
INSTRUMENT PLATEAU AND SELECTING OPERATING POINT" )HV
Setting not to exceed ).

Note: Adjust DISCR control as per Appendix A, page 3,
under limitation of controls (counter clockwise until
scaler double counting ceases).

2. Indicate selacted instrument operating settings on Figqure 2.

3. With instrument settings of item 2 above, position Cs-137
standard source at varying distances from probe to obtain
count rate meter responses tabulated in Table 2 and complete

. raquired information of Table 2.

TABLE 2
Meter Response Racord

A B Cc D E
Rate" Cs-137 One Minute Ratio of
Meter Distance Scaler Count | Mater Response
"Range" esponse To Probe Result To Scaler Result
Pogition pnts/min. {inches) {cnts/min.) {Col. B/Col. D)
X1l 100
400
X 10 1000
3850
X 100 10000
40000
X 1K 100000
400000

4. Assure that ratios recorded in Col. E of Table 2 have values
between 0.9 and 1l.1.

92,




‘€6

Standard Source Activity

(uCi or dis/min)

Count Rate {(cnts/0.1 min.)

FIGURE 2
Plots of Count Rates Versus HV Settings
and Selection of Operating HV
Prob Model No.

DISCR Setting (% of Full Clockwise) .
Selected Operating HV Setting .
HV Meter Reading kv
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Appendix B
5.1 Radiation Instrument

Calibration Procedure N.S

3.2.3.2.13
Page 11, Rev. A

Obtain dose-riete calibration data as follows:

a. With 13765 standard source shielded or removed from
probe, record instrument/probe scaler background count.
Background count rate, (A) = ents/min,

b. With 13703 standard source at 7 inches from center
line of probe, record instrument/probe scaler count.

137c: standard source count rate at 7 inches,
(B) = cnts/min.

ci of 137cs standard (ci).
Determine Calibration Factor (CF) and Zocr linits

cr = 120439) (ci of *37cs standara)

B - A
o 10439 ¢ ) he
CF =% T=1 7= ) GREs/min.
1/2
- (A +B)
am,I CF .y
- Nt ) + ( 111/2
=1 )
- hr
( } cnes ne.
CP +20.p = | ) +2 ( )
hr
-( )cn g/min.
CF ~20,p = | ) =2 ( )
a ) —BR/hr
cnts/min,
Darivation of Oep
var CF Vvar A + Var B
(cF) % (8 ~ A)° 2 2
Gep = CF (var : : Var B) ™ CF(A : B)

94.
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Appendix B
5.} Radiation Instrument
Calibration Procedure
E.N. 80-37 N.S. 3.2.3.2.3
o July 1, 1980 Page 12, Rev. A

7. Completa "Instrument Calibration" sticker with the following
information.

I Calib. Date: Calib. Dua Date:
Instrument ID Ludlum Model 2100-1

DISCR: % of full clockwise movement.

HV Setting:

CPF = mR/hr
cnts/min.

< CF < mi/me_
cents/min.

Initials:

8. Apply "Instrument Calibration® sticker to probe.

9. Document calibration below and file completed "Calibration -
. Record Sheets” in N.S. Record File number N.S. 3.2.3.2.3

Signature:

Date of Calibration:
For CS-137 (cesuim=-137):

The gamma radiation level (T') for a certain source strength will be:

b5 = w/nr at /et

Where ' - gamma radiation level
R =~ Rad. (measure of absorded dose x Quality Factor = Rem)
C - activity of radiation source (Cs-137)

From Radiological Health Bandbook Page 131.
' = 3.3 R/hr. at 1lm/Ci therefore, %U = 330 mR/hr. ~Ci at 1 mater.
At 7" then,

2
F = (330 mR/hr -r_.-i)/ 100 cm = (10,439 mR/hr -Ct)

cm
Q" X 2. 5475

. Where F = gamma radiation field at 7" from source.

95,
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Appendix B
S.1l Radiation Instrument

: "E.N. 80-37 Calibration Procedure N.S. 3
) July 1, 1980

CALIBRATION RECORD SHEET
FOR LUDLUM MODEL 43-5
(Alpha Scintillator, Survey Probe)

Equipment Identification:

Ludlum Model 2100-1 Serial No.
Ludlum Model  43-5 Serial No. __
Th=230 Alpha standard source ID No.

Calibrate as follows:

1. Adjust DISCR control as per Appendix A, page 3, Section V,
under limitation of controls.

2, Follow Appendix A, pages 3 and 4, "DETERMINING INSTRUMENT

PLAEEQU AND SELECTING OPERATING POINT" (KV setting not to-
excee .

Utilize:

Pigure 3 for plot of background count rate and
standard sources count rate versus HV settings.

. 3. Indicate selected instrument operating settings on
Figure 3.

4, With instrument control settings as per item 3 above,
obtain one minute scaler counts for required items as
follows with each standard source located at thraee

different locationa on probe face (far end, middle, near
end) *,

A. Th-230 ID No. s Cortified activity,
S1 = dis/min.

(1) Background count rate (no source) cnts/min.

(2) Th=-230 source at far end of probe count rate
cnts/min.

(3) Background count rate (no sourcs) cnts/min.

(4). Th-230 source at middle of probe count rate
cnts/min.

(S5} Background count rate (no source) cnts/min.

(6) Th=230 source at near aend of probe count rate

cnts/min.
"' 96.




Appendix B
5.1l Radiation Instrument

E.N. 80=37 Calibration Procedure N.S. 3.2.3.2.3
. July 1, 1980 : Page 14, Rev. A
Background Count Rate (cnts/0.l1 min.) ©
i i | | "
>
ke

and Selection of Operating HV
HV CONTROL SETTING

Probe Model No.
DISCR Setting (% of Full Clockwise)
Selected Operating HV Setting

FIGURE 3
Plats of Count Rates Versus HV Settings
HV Meter Reading
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} ¢

(*utw 7°0/93ud) 33V 3IVNGD

ol

(uTu/sTP X0 TOM) K3TATIOY 90INOS PIRVPUEIS

97.

: i .




Appendix B
S.l Radiation Instrument

E.N. 80~-37 . Calidbration Procedura N.S. 3.2.3.2.3
. _ July 1, 1980 . . ) Pagel3, Rev. A
B. Th-230 Id. No. , Certified activity,
5 = dis/min.

(1) Background count rate (no source) cnts/min.

(2) Th-230 source at far end of probe count rate
cnts/min,

-(3) Background count rate (no source) cnts/min.

(4) Th=-230 source at middle of probe count rate
ents/min,

(S) Background count rate (no source) ___cnta/min.

(6) Th-230 source at near end of probe count rate

cnts/min.

Sum 4.A.(2) cntg/min. 4.B.(2) cnts/min.
4.A.(4) cnts/min. 4.B.(4) cnts/min.
4.A.(6) cnts/min. 4.B.(6) cnts/min.

X1c cnts/3 min. x2c ents/) min,

Sum 4.A.(1) ents/min. 4.B.(1l) cnts/min.
4.A.(3) cntg/min. 4.B.(3) ents/min.
4.A.(5) cnts/min. 4.B.(5) cnts/min.

Xy cnts/3 min. x2, cnts/ 3 min.

Determine average net counts of probe for alpha standard

gource sl'xsl’ and alpha standard source 32' xsZ as:

sl 3
- 4 );( ) = cnts/min.
2 . Bae =%y
82 _ 3
- A )= ) . cnts/min.
3 .

Determine calibration factors (CF) and 20 11mit§ of
probe_scompenaating for 50 cm* active probe area to
100 cm< reporting area) for 4r activity.
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Appendix B

5.1 Radiation Instrument

E.N. 80-37 Calibration Procedure

N.S, 3.2.3.2.3
July 1, 1980

Paga 16, Rev. A

CF. = 38, - 2 L y Disintegrations
1 - { ) Evpe—
— X cnt - 100 cm
8
C!l ( )
g = = = ) Disintegrations
Fox ) ! e
sy cnt - 100 cm
cry +20crl = { )y +#2 ( )

= ( ) Disintegrations

cnt - 100 cm

) =2 ( )

= ( ) Disintegrations

cnt - 100 em

- - ) o Disintegrations
ik ( T ) ZEmeTEERR

cnt - 100 cm

52
CF, ¢ )
g - - = { ) Disintegrations
CF2 &,y | ) )
8 ent ~ 100 cm

CF, +2°C?2 =

a (

Derivation of %op

Var CF _ Var 2;

2 )
CF (Is)

) +2 )

) Disintegrations
cnt - 100 cm*

= CF (xa) cP

g - — 53
CF (ﬁs)z (g;) - 100,




Appendix B
. 5.1 Radiation Instrument
‘ E.N., 80=37 Calibration Procedure N.S. 3.2.3.2.3
July 1, 1980 Page 17, Rev. A

9. Assure that calibrated response i3 within :108% of the

calculated expected response for the two alpha standard
sources as follows:

(0.9) [( ) ~2/7C T 1< ) ( ) <
(L.1) [( ) +2 /T 71

< <
(0.9) (3, - 2 /‘3?) < (Xg,) (CFy) < (1.1) (5, +2 /3y
(0.9) [ ( ) =20 711l ) ( ) €

(1.1) (( Yy + 2/ )

<

ia

. 10. Determine average CF and 2 limits as:
CF = CPl + CFZ Disintegrations
2 p ]

ent - 100 cm

a ) ( )

+
p)

- Disintegrations

ent - 100 em
(CF1 + zcrl) + (C?2 + 2

CF2 Disintegrations
CF + 2 - ) ]
cnt - 100 cm
- 4 ) + ( )
2
- Disintegrations

2

cnt ~ 100 cm




Appendix B
5.1 Radiation Instrument
E.N. 80-37 Calibration Procedure

July 1, 1980 B Page 18, Rev. A

Nis. 3.2.3.2'3

- 1 Disintagrations
(Cont) ) cnt cm

( )

+ ( )
. om -

- ' Disinte;:ations
ent - cm

11. Complate "Instrument Calibration" sticker with the
following information for the average CF and 20 limits:

Calib. date: Calib. due date:

Instrument ID: Ludlum Model 2100-l

DISCR: % of full clockwise movement
HV Setting:

CF = Disinte§%at10ns
cnt - cm
< CF ¢ Disintegratians
ent - cm

Signature:

Date of Calibration:
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BE.N. 80-37 APPENDIX B N.5. 3.2.3.2.3
MODEL 2100 - SCALER RATEMETER g 1 pagqiation Instrument Rev. A

July i, 1980 Calibration Procedure Pace 1

GENERAL:

The Model 2100 provides sll electronic circuitry required for scintillaction,

propartional, or GM detectors. The unit may be operatad from four flashlight

batteries or line power. ’

PREPARING FOR OPERATION:

BATTERY OPERATION: _

1. Slide battery 1lid knob down, open lid (at rear of instrument) and place
four "D" cells in instrument; two in, two out. Note polarity on battery

door.

2. Turn pover gwitch to BAT. Praess red BAT button to test batteries. A dowm
scale reading indicates batteries in backward.

3. Read detector operating point section to set up detector.

RECHARGEABLE BATTERY OPERATION:

1. Placs batteries in inatrument as noted above., Turn power switch to BAT.
Press BAT test button to insure batteries are installed with proper polarity.

2. Connect instrument to line power. Turn selector switch to CHG. Allow
batteries to charge 24 hours (or longer if desired).

3. Upon completion of the charge, turn power switch to BAT and proceed.

LINE OPERATION:

Connect instrument to line powaer of 115 volts 50-60 Hz. Turn power switch to-
LINE and proceed to use the instrument.

NOTE: With the inatrument om line power, a small trickle charge is connected
to the battery pack to maintain a high state of charge.

NOTE_ON BATTERY LIFE:

Bactery life is a& function of lamp i{llumination level and H.,V. Power supply load-
ing. With all digits on 888888, maximum brightness and the power supply set at
1000 volts, four new Ray-0-Vac "C" cells purchased at a local supermarker ex-
hibited a useful battery life of 2 hours. With the instrument off for -4 hours,
the batteries recovered anough for soma additional usage.

Under the same conditions as above, only with the dimmer control set for "just
baraly readable” 20 hours of battery life can be obtained.

Turning the lamps off except when reading will result in significant increase in
bactary 1ife to an excess of 50 hours.

For normal operation, with the lamps at half brightness and reasonable discipline
in keeping a minimum number of digits on, battery lifa of 20 - 30 hours can be
realized.

lo4.




®
ooup

or)

BE.N., 8037 ) APPENDIX B N.S. 3.2.3.2.3

Jul ., 1980 5.1 Radiation Instrument Rev. A
MODEL 2100 - SCALER RATEMETER Calibration Procedure

Page 2.
DESCRIPTION OF CONTROLS:
COUNT SWITCH: Daepress this switch to reset scaler and timer. Note that count

fanp (not labeled) is on vhile scaler is counting. Countc lamp turns off at and
of preset timae.

HOLD SWITCH: Deprass this switch to manually stop scaler count.

DIM: Lasp illuainstion control. Turn to minimum brightnass for maximum battary
life.

RESP. : Toul.a Switch labeled P-S. Sat on F for fast response and large mater
deviation. Set on S for slow response and damped zmeter davistion.

RANGE SWITCH: Pour position switch labeled 1K; 100; 10; 1. This control is
used to selact cths ratemater counting range. Multiply this reading by the meter
reading for proper count rate.

RATEMETER CALIBRATION CONTROLS: &4 subsurface controls labeled 1, 10, 100, 1K
utilized to calibrats the racemeter. Each control is independent.

H.V.: A ten turn control for adjusting detector high voltage.
MINUTES: Two decade thumb switch utflized to set presac tima.

1~ 0.1: Toggle switch utilized to set the time base of the thumb switch at 1
ainute or 0.1 minuts.

POWER SWITCH: Four position control utcilized to select ba:nry chn-g-. line .
operation or battery operation.

H.V.: Push button switch. Depress to read high voltage output.

2

T: Push button switch. Depresa to read battery voltage.

=]

ISCR: A one turn control utilized to set detector discrimination.

o

SE: At rear of instrument. Replace with 3AG Type, 1 amp.

g |

CORD: Hubble #7484 twist lock.

CABLE CONNECTOR: Series SHV connector for H.V. connection to remote preamp.

INTERNAL CONTROLS: The clock time and temperature calibration controls are in-
ternally located. :

REMOTE CONNECTOR: This connector on the froat panel provides B+, signal trana-
mission, and ground to and from the remote preamplifier through pins A, B, and D,
respectively.

RECORDER CONNECTOR: This connector on the rear panel provides output for 0-10MV
racorder through pins C(+) and E(-).

lo4.
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E.N. 80-37 APPENDIX B N.S. 3.2.3.2.3
July 1, 1980 S.1 Radiation Instrument Rev. A
. Calibration Procedure : Page 3

MODEL 2100 - SCALER RATEMETER OPERATION OF INSTRUMENT

1. Select aithar lins cor battary operation with power switch.
2. Press COUNT, press HOLD. (This resets and stops the scaler)
3. Turm DISCR clockwise, back off 1/4 turn,

OPERATING POINT:

Instrument and detector operating point is established by sestting the probas
voltage (HV). and instrument sensitivity (Discriminator). For a given de-
tector system, efficiency, background and noise are fixed by the physical
make-up of the detector and rarely vary from unit to unit. Howsver, the
sslection of the operating point makes a marked difference in the apparent
contribution of thesa thrae sources of count.

In the singular case of the GM detector, a minimum operating voltage is re-
quired to establish the GM operating region. (At lower voltagas, the detector
operates as a very insensitive proportional counter). This detector {s not
capable of energy discrimination (pulse height discriminatiom).

For gain sensitive detectors (proportional or scintillation), the most
straightforvard mathod of selecting the operating point is to develop a

graph relating count rate to system gain. This relacionahip is commonly re-
ferred to as a plateau or instrumant plateau curve. System gain may be changed
by adjusting detector high voltage, or discriminator.

LIMITATION OF CONTROLS:

H.V. Control: The high voltage control provides a linear adjustment of the
detector voltage supply. The range is approximitely 200 to 2400 voles thru
the full potentiometer. Changing the detactor voltage will cause the detector
gain to change. It should be remembered that a linear change in voltage will
cause an exponential change in detector gain.

DISCRIMINATOR: The gain control is a non-indicating control, allowing a

wide selection of operating point without exceeding tha linear ranges of the
amplifier. Maximum amplifier sensitivity occurs at maximum clockwiss setting.
For proportional and scintillation decectors, set this control fully clockwiss.

For GM detectors, set this control counter clockwise to insure that ths 2100
does not double pulse. Check this by observing the scaler while counting at a

very low rate. The scaler count will advance by two counts per pulse in the
double pulsa region.

DETERMING INSTRUMENT PLATEAU AND SELECTING OPERATING POINT:

1. Set X0.1-X1 to X0.1 and Minutes to 0l. This gives a 1/10 minute count.
2. Sat DISCR as indicated before.
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E.N. 80=37 APPENDIX B N.S. 3.2.3.2.3
July 1, 1980 5.1 Radiation Instrument Rev. A
Calibration Procedure

Page 4.
MODEL 2100 - SCALER RATEMETER

DETERMINING INSTRUMENT PLATEAU AND SELECTING OPERATING POINT: Cont'd

3. With detector shielded from source, turn up high voltage control in
relatively large increments (1/2 turn at a time), and taske a plot of
"HV position versus count rate until the detector voltage rating (or
obvious breskdown) is reached. Return contol to 0.0.

4, Bxpose detsctor to scurce and again make a plot of voltage versus count.

5. Plot both sets of data and select the operating point to corrsspond
vith maximum source count and minimum background count. Always try
for center of “plateau” sectting and avoid areas of very fast count race
changes with small changes in detector voltage.

6. Record H,V. control ae:.t::lng, or check and record H. V., meter u:'cins.

CALIBRATION
COUNT RATE METER:

Connect instrument to & pulser. Set time to 1.0 minute and count incoming
pulse rate in the range of 300 to 450 counts per minute. Set range switch

to 1 and adjust subsurface control labeled "1" so that rate mater corresponds
to scaler reading. Repeat for each scals.

CLOCK:

Refer to clock boﬁtd section.

NOTE: This instrumenc {s supplied with a charge sensitive preamplifier. In
that most pulsers have a variation in output impedance with changes in pulse
height, place a 10,000 ohm resistor in series with the pulser output. This
will convert the pulser from a voltage output to a curreat output and will
allow linear operation with the Model 2100.
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APPENDIX B

(1)
5.3 RADIATION INSTRUMENTS CALIBRATION DATES

IRSTRUMENTS PROBE
- T-3
SERIAL NO. SERIAL NO.
146 (ALPHA) PR2351 (BETA/GAMMA)
LUDLUM

SCALER RATE
METER MODEL
2100-1 SERIAL
NO. 10175

LUDLUM
SCALER RATE
METER MODEL
2200 SERIAL
NO. 10647

LUDLUM
SCALER RATE
METER MODEL
2200 SERIAL
NO. 17462

9-25-82

9-25-82

SERIAL NO.

PR2242 (ALPHA)

9-25-82

(1) During Decommissioning
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TEXAS INSTRUMENTS =
INCORPORATED

ATTLEBORO, MASSACHUSKTTS 02703
Mecaliurgicel Marerisly Division

November 2, 1982

U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

Attention: Mr. R.G. Page, Chief
Uranium Fuel Licensing Branch
Division of Fuel Cycle & Material
Safety, M SS

NOV2 4 1982 »

HM3S
MAIL SETTIOM

Reference: NRC License SNM-23 DOCKEY CLERK

Texas Instruments Incorporated N
Letters dated May 15, 1982, June 24, 1982 and
July 9, 1982

Gentlemen:

Please find enclosed eight copies of "Request for Termination of
Nuclear Regulatory Commission License SNM-23, Ammendment 1" dated
November 2, 1982.

This submittal is being made to:

Support the request for termination of NRC License SNM-23 as
presented in Texas Instruments Inborporated (TI) letters listed by
reference.

Present measurements of radiocactivity demonstrating that areas of
Buildings 3, 4, and 10 used many years previously for radiocactive
material processing at the TI Attleboro site conform to NRC
requirements for release for general use.

Present instrument calidration procedures and instrument
calibration dates that demonstrate that the measurements are
reliable.

TI selected the floors of areas identified as processing unclad
materials for these measurements because floors represent the worst
condition for holding residual radioactivity. The low resultant
readings demonstrate that no other assoclated areas will have
residual radioactivity.

. . . 1 . )
8212270024 821102 EEE [XEMP'
PDR" ADOCK 07000033 _

e - amws . 2eT-a00.0048 s VWL AW -..v?li TWE 7I5.345-0088 ¢ CABLE: YRXINS 4/5" 7




U.S. Nuclear Regulatory Commission
November 3, 1983
Page 2

Texas Instruments Incorporated requests that the NRC review the
presented information and proceed with the full release of buildlng
interiors under the license termination process.

If you desire any additional information, please feel free to call
R.L. Churchill, Dr. R.J. Schwensfier, Jr., or me.

Very truly yours,
F.i. éheruan

Manager, HFIR Project
FLS:s3h

1;¢cduau4ugkéglh
Dr. R.J. Schwensfier, Jr.
Manager, Nuclear Safety & Nuclear Materials




16 FEB 1982

Docket No. 70-33

Texas Instruments Incorporated

ATTN. Mr. William K. Goetz
Manufacturing Manager,
Metal Systems Department

34 Forest Street

Attleboro, Massachusetts 02703

Gentlemen:

Subject: Inspection No. 70-33/81-11

This refers to the routine safety inspection conducted by Mr. P. Clemons of
this office on December 22-23, 1981 of activities authorized by NRC License
No. SNM-23 and to the discussions of our findings held by Mr. Clemons with Mr,
Sherman and Dr. Schwensfeir of your staff at the conclusion of the inspection.

Areas examined during this inspection are described in the Office of Inspection
and Enforcement Inspection Report which is enclosed with this letter. Within
these areas, the inspection consisted of selective examinations of procedures
and representative records, interviews with personnel, and observations by the
inspector.

Within the scope of this inspection, no items of noncompliance were observed.
oaid
In accordance with 10 CFR 2.790 of the Commission's regulations, a copy of
this letter and the enclosed inspection report will be placed in the NRC's
Public Document Room. If this report contains any information that you (or
your contractors) believe to be exempt from disclosure under 10 CFR 9.5(a)(4),
it is necessary that you (a) notify this office by telephone within ten (10)
days from the date of this letcer of your intention to file a request for
withholding; and (b) submit within 25 days from the date of this letter a
written application to this office to withhold such information. Consistent
with section 2.790(b)(1), any such application must be accompanied by an
affidavit executed by the owner of the information which identifies the document
or part sought to be withheld, and which contains a full statement of the
reasons on the basis which it is claimed that the information should be withheld
from public disclosure. This section further requires the statement to address
with specificity the considerations listed in 10 CFR 2.790(b)(4). The information
sought to be withheld shall be incorporated as far as possible into a separate
part of the affidavit. If we do not hear from you in this reqard within the
specified periods noted above, the report will be placed in the Public Document
Room. The telephone notification of your intent to request withholding, or
Wan

RI:DET)E7 h1-ofr RI{DETI

Clemons/ Knapp Jo&ner Mafitin
Comiaf, TR e M

OFFICIAL RECORD COPY

MAnAAATAAN ﬂﬂﬁ'.')l A - \ .



16 F:B 1982

Texas Instruments 2

any request for an extension of the 10 day period which you believe necessary,
should be made to the Supervisor, Files, Mail and Records, USNRC Region I, at
(215) 337-5223.

Your cooperation with us in this matter is appreciated.

,Sincere]y, \
Thomas T. Maktin, Director

Oivision of Engineering and Technical
Inspection

Enclosure: Office of Inspection and Enforcement Inspection
Report Number 70-33/81-11

cc w/encl:

W. Quimby, Assistant Vice President and Manager,
Metallurgical Materials Division

F. L. Sherman, Manager, HFIR Project

Public Document Room (PDR)

Local Public Document Room (LPDR)

Nuclear Safety Information

Commonwealth of Massachusetts (2)

bcc w/encl:

Region I Docket Room (with concurrences)

Chief, Operational Support Section (w/o encl)
Director, Division of Resident and Project Inspection

OFFICIAL RECORD COPY



APR 2 6 1982

Docket No. 70-33

Texas Instruments Incorporated

ATTN: Mr. William K. Goetz
Manufacturing Manager,
Metal Systems Department

34 Forest Street

Attleboro, Massachusetts (02703

Gentlemen:

Subject: Inspection No. 70-33/82-01

This refers to the routine safety inspection conducted by Mr. J. Roth of
this office on April 13-14, 1982 of activities authorized by NRC License
No. SNM-23 and to the discussions of our findings held by Mr. J. Roth

with Mr. R. L. Churchill and other members of your staff at the conclusion
of Lhe irspection.

Areas examined during this inspection are described in the NRC Region 1
Inspecticon Repart which is enclosed with this letter. Within these
areas, the inspection consisted of selective examinaticns of procedures
and representative records, interviews with personnel, and obsarvations
by the inspector.

Within the scope of this inspection, no violations were observed.

In accordance with Y0 CFR 2.790(a), a copy of this letter and the enclo-
sure will be placed in the NRC Public Document Room unless you notify

this office, by telephone, within ten days of the date of this letter

and submit written application to withhold infuormation contained therein
within thirty days of the date of this letter. Such application must be
consistent with the reguirements of 2.790(b)(1). The telephcne notifica-
tion of your intent to request withholding, or any vequest for an extension
of the 10 day periaod which you believe necessary, should be made to the
Supervisaor, Files, Mail and Records, USNRC Region I, at (215) 337-522

No reply to this letter is required. Your cooperation with us in this
matter is appreciated.

Sincerely,
Original Signed By;

Kof Earzes 2

Richard W. Starocos
Division of Proje
Programs

Director,
Resident

8205110422 820426
SDR ADOCK 07000883

OFFICIAL RECORD copy



" APR 26 1982

Texas Instruments Incorporated 2

cc w/encl:

W. Quimby, Assistant Vice President and Manager,
Metallurgical Materials Division

F. L. Sherman, Manager, HFIR Project

Public Document Room (PDR)

Local Public Document Roum (LPDR)

Nuclear Safety Information

Commonwealth of Massaciusetts (2)

bcc w/encl: :

Region I Docket Room {with concurrences)
Chief, Operational Support Section (w/o encls)
N. Ketzlach NRC-NMSS

‘DETP RI/DETP 1P

RI
42383 W}_{a f§> s

OFFICIAL RECORD COPY




U.S. NUCLEAR REGULATORY COMMISSION

REGION I
Report No. _70-33/82-01 _
Docket No.  70-33

License No. _SNM-23 _ Priority ] __ Category

Licensee:  Texas Instruments Incorporated ==

34 Forest Street

Attlebore, Massachusetts 62702

Facility Name: HFIR Project =

Inspection at: Attleboro, Massachusetts

Inspection conducted: Aprii 13-14 1982

Inspector:

. { It
h,

Project Inspector
Y/
. Radiaffion Specialist”

J.
J.Jhng,

;”Chiéf;ﬁPrdjétf Brarch #2,

1G-33.32-01)

Approved by: -~

Inspection Summary:
Inspection on April 13-14 1982 (Report Ho.

Areas Inspected: FKcutine,
inspectors (2] hrs.) of: organization;
modifications; interrnal raview and audit; training;
environmental evaluations; transportation activities;
action on previvusly identificd enforcement items,

and,

Results: No violations were identified.

Region 1 Form 12

(l’\ Amwi 1) 77‘
B:'nln 1MAADD annang

" date signed

unanneunced inspaction by two region-
Part 21; facility changes and
review of operations;
licensee

~UR

é/ gned T

Y242

date signed

“date signed

"date signed

hasad
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DETAILS

Persons Contacted

*R. L. Churchill, Program Manager, Metal Systems Department
*F. L. Sherman, Manager, HFIR Project
*F. J. Veale, Jr., Manager, Environmental Engineering

*R. J. Schwensfeir, Manager, Nuclear Safety and Nuclear Material Control

The inspector alsc interviewed 7 other licensee employees
during this inspection.

* denpotes those present at the exit interview.

Licensee Action on Previously Identified Enforcement Items
(Closed) Unresolved (33/78-10-04) Compensating for a design weakness
in the alarm annunciator panel. The inspector verified that as a
result of the decontamination and decommissioning activities at

this facility, the annunciator panel referred to has been removed
from the facility. No additional actions are required to resolve
this item.

Organization

The inspector veritfied through discussions with licensee representa-
tives that the staff had been reduced to a total of 8. Reporting
to F. L. Sherman, Manager, HFIR Project are:

R. J. Schwensfeir, Manager, Nuclear Safety and Nuclear
Material Control
H. 2rtelt, Nuclear Material Control Representative
D. Collins, Engineering
W. Daft, Group Leader
G. Araugio, Operator
K. Regers, Operator
J. Lecuelli, Operator

Tha staff indicated above will complete the decommissioning activities
at this facility.

No violations ware identified.



Facility Examination

The inspector examined the facility to observe operations in progress
and to determine the extent to which facility decommissioning had
progressed.

The inspector observed that all walls within the HFIR Project
boundary had beer removed and packaged for burial. A1l equipment
with the exception of the waste water boildown unit and the waste
barrel counter had been removed. The surface of the concrete floor
had been removed to a depth of about 0.25 inches in those areas
where contamination was suspected. All remaining walls and the
ceilings have been high pressure steam cleaned. The licensee dug
out portions of the facility floor where contamination in cracks
occurred. A1l sealed floor drains in the area have been opened and
the licensee was in the process of probing the drain lines to
assure that they were not contaminated. The licensee was also in
the process of surveying the facility floor, walls and ceiling for
radioactive contamination. In addition, paint samples were taken
from painted surfaces and analyzed to assure that the surfaces had
not been repainted to cover previously contaminated areas.

The inspector discussed, with licensee representatives, the content
and format of the facility decontamination and decommissioning
survey report which must be submitted to NRC-NMSS along with the
request to terminate the facility license.

No violations were identified.
Environmental Evaluations

Discussions were held with licensee representatives concerning the
status of programs being conducted to characterize the extent,
distribution and type of radioactivity found in a 10CFRZ0.304
burial site located in a lawn area approximately 100 yards north-
northeast of Building 11. The licensee originally installed
monitoring wells to a maximum depth.of 10 feet at a distance of no
closer than 50 feet to the perimeter of the burial site. Since the
last inspection, the licensee installed additional wells around the
burial site at a distance of about 100 ‘eet froem the ouriginal line
of wells.

The inspector stated that the environmental evaluation of this site
and any other suspect sites must also be incorporated into the
final facility decentamination and decommissioning survey report.
Subsequent to these discussions, the inspectors examined the burial
site area and were shown the locaticn of several of the new wells.

No violations were identified.



6. 10 CFR Part 21

The inspector verified that the licensee had posted the notices and
information required by 10CFR21.6 and had prepared the procedures
requied by 10CFR21.21. A1l defects are to be reported to the
Manager, HFIR Project for review, :

No violations wer identified.
7. Internal Review and Audit
a. Internal Audits

The inspector examined licensee records of 61 weekly equipment

audits conducted between January 5, 1981 and March 22, 1982

and 15 monthly nuclear safety audits conducted between January 20, 1981
and March 22, 1982. The audit reports indicated the status of
processes and equipment and reviewed the nuclear safety aspects

of the facility. No discrepancies were identified in these

reports.

No violations were identified.
b. External Audits

The inspector examined the records of 6 quarterly nuclear
safety audits conducted by a qualified individual from the Oak
Ridge National Laboratory (ORNL) from April 21-23, 1980 through
September 24, 1981. The inspector also examined the records

of 9 quarterly health physics program audits conducted by a
qualified individual frem ORNL from March 20, 1980 through
larch 25, 1982. These records indicated that the nuclear
safety and health physics programs were being conducted in a
satisfactory manner. Program weaknesses identified during
these audits were immediately corrected by the licensee.

No violations were identified.
8. Transperation Activities
a. Shipping

The inspector examined the reccrds of one waste shipment made

on April 20, 1981 and 10 special nuclear material (SNM) shipments
made between August 21, 198] and October 23, 1981. The records
indicated that the containers were properly marked, labeled,
surveyed, inspected, and sealed prior to shipment. In addition,
the Manager, Nuclear Safety had alsv approved each container

for shipment prior to release from the facility.

No violations were identified.
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Texas Instruments Incorporated

ATTN: Mr. William K. Goetz
Manfacturing Manager,
Metal Systems Department

34 Forest Street

Attleboro, Massachusetts 02703

Gentlemen:
Subject: Inspection No. 70-33/82-02

This refers to the safeguards inspection conducted by Mr. E. Woltner of this
office on July 27, 1982 of activities authorized by NRC License No. SNM-23 and
to the discussions of our findings held by Mr. Woltner with Mr. F. Sherman of
your staff at the conclusion of the inspection.

Areas examined during this inspection are described fn the NRC Region 1 Inspection
Report which is enclosed with this letter. Within these areas, the inspection
consisted of selective examinations of procedures and representative records,
interviews with personnel, and observations by the inspector.

Within the scope of this inspection, no violations were observed.

In accordance with 10 CFR 2.790(a), a copy of this letter and the enclosure will
be placed in the NRC Public Document Room unless you notify this office, by
telephone, within ten days of the date of this letter and submit written applica-
tion to withhold information contained therein within thirty days of the date of
this letter. Such application must be consistent with the requirements of
2.790(b)(1). The telephone notification of your intent to request withholding,
or any request for an extension of the 10 day pericd which you believe necessary,
should be made to the Supervisor, Files, Mail and Records, USNRC Region I, at
(215) 337-5223. '

No reply to this letter is required. Your cooperation with us in this matter f{s
appreciated.

Sincerely,

Crig’ Y "i-wcqRys

30 men M, ':36\41\0,&,

Thomas T. Martin, Director

Bivision of Engineering and Technical
Programs

OFFICIAL RECORD COPY
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Texas Instruments Incorporaied 2 145EP 1982

Enclosure: NRC Region I Inspection Report No. 70-33/82-02

cc w/encls: '

W. Quimby, Assistant Vice President and Manager
Metallurgical Materials Division

F. L. Sherman, Manager, HFIR Project

Public Document Room (PDR)

Local Public Document Room (LPDR)

Nuclear Safety Information Center (NSIC)

Commonwealth of Massachusetts (2)

bcc w/encls:
Region 1 Docket Room (with concurrences)

Chief, Operational Support Section (w/0 encls)
J. Roth, DPRP

c{/ |
R1:0et0 P DETP RI XETP
Woltner/ntm dy ne . T rtin

9/07/82 agle, . ’1[/0[(?/
OFFICIAL RECORD COPY



U. S. NUCLEAR REGULATORY COMMISSION

REGION I
Report No. 70-33/82-02
Docket No. 70-33 License No. SNM-23 Safeguards Group ___ V

Licensee: Texas Instruments, Inc,

34 Forest Street

Attleboro, MA 02703

Facility Name: Texas Instruments, Inc,

Inspection At: Attleboro, Massachusetts

Inspection Conducted: July 27, 1982

Date of Last Material Control and Accounting Inspection: October 29, 198}

Type of Inspection: Unannounced Material Control & Accounting

Inspectors: 4 ]4‘ 7/%Z

ella at?f;;ﬁﬂdifor T date
s r%a 7/e/e2

E Woltner, ftor " Idate
Approved by: . 9/9/5’2
Gody"Chief guards Section /7 dAte

Technical Pr ms Branch

Inspection Summary:

Inspection on July 27, 1982 (Report No. 70-33/82-02)

Areas Inspected: Status of Decommissioning activities. The inspection involved

16 inspector hours on site by two NRC inspectors and was begun during the regular
hours.

Results: The licensee was found to be in complfance with NRC requirements in the
area inspected.




DETAILS

Persons Contacted

*F. Sherman, Manager, HFIR Project
*W. Daft, ICA Custodian

*denotes those present at exit interview.

30703 - Exit Interview

The inspectors met with the licensee representatives (denoted in paragraph
1) on July 27, 1982. The inspectors summarized the scope and findings of
the inspection.

92713 - Status of Decommissioning Activities

No violations were identified. The inspectors toured the fuel processing
area of the facility and held discussions with the 1icensee with regard to
the status of decommissioning activities. The processing area was stripped
of all equipment and final cleaning of the facility was completed. The
licensee had removed all accessible SNM, with the exception of 7 grams U-
235 awaiting shipment, from the facility in preparation for the final
closeout of material control and accountability.

85216 -~ Records and Reports

No violations were identified. The inspection results were attained through
an audit of the licensee's records and reports from November 1, 1981,
through the date of the inspection. One final shipment of SNM remains to

be made during August 1982, consisting of 7 grams U-235 in enriched uranium.
Nuclear Material Transaction Report Form (NRC 741) FBT-PZA-1 will be {issued
for the shipment. Upon completion of this shipment, the licensee will have
zeroed out the inventory of SNM in its possession. A final Material Balance
Report Form (NRC 742) will be issued stating a zero balance.

Records requiring retention for five years will be maintained by the Control
& Finance Department, Planning & Forecasting Manager, Texas Instruments,
Incorporated, in Attleboro, Massachusetts.



INCORPORATED

ATTLEBORO, MASSACHUSETTS 0270

Matenals & Controls Group

January 27, 1983

Nuclear Regulatory Commission
Washington, DC 20555

Attention: Mr., R. G, Page, Chief
Uranium Fuel Licensing Branch
Division of Fuel Cycle & Material
Safety, MSS

Reference: NRC License SNM-23
Gentlemen:

Please find enclosed eight copies of the Environemntal Report
"Radiological Survey and Review of the Texas Instruments Complex,
Attleboro, Massachusetts”, dated 1T January 1983.

The purposes of this report are:

1. To request termination of NRC License SNM-23 as issued to Texas
Instruments Incorporated (TI).

2, To demonstrate that the sampling and analysis of the study areas
have been carried out in conformance to your requirements.

3. To present measurements and analytical methodologies used to
analyze Texas Instruments' soil samples, This includes
caleulation methods, counting techniques, instrumentation and
quality assurance plan.

L, To document the conclusion that contaminated material was disposed
of only in the study area presented. Fmployees involved with the
Nuclear fuel production including the Health Physicist, have
verified this conclusion.

If you desire additional information, please contact Francis J. Veale
Jr.' at (Telo 617"699—180&).

Sincerely, .
Ny ! |
L \(-.-v\.»(c/?/j il/.--‘(-tu'é"'t’
$303010026 830127 Francis J. Veale Jr.
2DR ADOCK 07000883 Manager Environmental Eng., Attleboro

Copy: Gil Perkins

Bob Sorgel | ol /5'3’ 7

VA FIMMBrEY ETRLE Y 0 AVYI UBMAMA L 217 4648 SAAA . Tr: ©W A 20as Gities S0 @ =2 odm s o oo ms = s



U. S. NUCLEAR REGULATORY COMMISSION

REGION I
Report No. 70-33/83-01
Docket No. 70-33
License No. SNM-23  Priority 1 Category UR _

Licensee: Texas Instruments, Incorporated
34 Forest Street =~
Attleboro, Massachusetts 02703

Facility Name: HFIR Project

Inspection At: Attleboro, Massachusetts

Inspction Conducted: January 31 - February 2, 1983

[rTh- I 3/ /%3

th, Project Inspector datb

Inspectors:

I VT V/ Y/

. [Smith, Security'Inspector date

7 oy

----- AT, Gody, Chief. Safsduards and Fuei ~
Facilities Sectiaon, lear Materials
and Safeguards Branch, DETP

Inspection Summary:
Inspection on January 31 - February 2, 1983 (Report No. 70-33/83-01)

Areas Tnspected: Special, announced, closeout inspection of facilities formerly
engaged in the manufacture of reactor fuel elements including: review of the
licensee's survey report and independent measurements in Buildings 3, 4, and

10, and review of the licensee's environmental survey report concerning a 10 CFR
20 burial site located between Buildings 11 and 12. The inspection involved 43
direct inspection hours by two NRC region-based inspectors.

Results: No violations were identified. Measured fixed and removable contamina-
tion levels were comparable with the licensee's survey results and were within
acceptable limits specified in Annex C to the facility license.

2408544
PDR” ADOCK o?ggggga
PDR



Details
Persons Contacted

W. K. Goetz, Manufacturing Manager, Metal Systems Department
R. J. Schwensfeir, Manager, Nuclear Safety and Materials

W. H. Daft, Health Physics Technician

R. Churchiil, Contracts Manager

% % % %

*Denotes those present at the exit interview.
Background

During the years 1952 through 1956 small portions of Buildings 3 and 4
and during subsequent years 1956 through 1968, major portions of Building
10 of the Texas Instruments Incorporated, Attleboro, Massachusetts, site
were engaged in the manufacture of nuclear reactor fuel for the U. S.
Navy and commer-ial power and research reactors, along with various
components of natural and depleted uranium. With the exception of the
HFIR project, these operations were concluded in 1966 through 1968.

The building areas used for the concluded operations were then decontamina-
ted, surveyed for radioactivity, and released for general use between 1966
and 1968. Since that time, the areas have been used for manufacturing

with non-radioactive materials,

The HFIR project area was previously released for unrestricted use follow-
ing a closeout survey conducted by NRC from August 31 through September 2,
1982 (see Inspection Report 70-33/82-03).

Since the licensee could not locate documentation verifying that Buildings
3, 4, and the remainder of Building 10 had been successfully decontamina-
ted between 1966 and 1968, verification surveys of the ¢. fected areas were
performed by the licensee; and a report was submitted to the NRC by letter
dated November 2, 1982.

Areas Surveyed

Surveys were limited to 67 of 214 grid blocks, outside the HFIR area,
located in Building 10 (see Figure 1). two of four grid blocks located

in Building 3 (see Figure 2); and 9 of 31 grid blocks located in Building
4§ (see Figure 3). A1l surveys were conducted on floor areas with the
exception of the former fuel vault ceiling, north and west inside wall and
east outside wall (grid blocks 6-19 and 6-20). In addition, the floor of
the second floor corrosion laboratory and the concrete pads outside the
HFIR area emergency and rollup doors were also surveyed.

Methodology and Instruments

a. Methodology



Direct alpha, beta-gamma, and gamma radiation measurements were made
at a minimum of four locations within each grid block. In addition,
at least one wipe for removable alpha and beta-gamma contamination
were taken in each surveyed grid block.

b.  Instruments
The following instruments were used for direct measurements:

(1) Eberline Geiger Counter, Model E~120, Serial No. 1268, calibra-
ted December 14, 1982.

*(2) Eberline scintilation type alpha counter, Model PAC-1SA, Serial
No. 720, calibrated August 25, 1982. :

(3) Ludlum Micro R Meter, Model 125, Serial No. 15482, calibrated
December 14, 1982.

*Determined to be 47.7% efficient in counting against a Th-230
certified standard of 12,570 dpm.

All wipes were taken to Region I and were counted for one minute in a
TENNELEC LB 1000 series low background alpha, beta gas flow counting
system having an alpha ackground of 0.55 cpm and a beta background
of 2.7 cpm with an alpha efficiency of 21.9% and a beta efficiency

of 25.7% as of February 8, 1982.

Independent Measurements

Nine hundred thirty-eight individual, direct alpha, beta-gamma and gamma
radiation measurements were taken in the facility areas identified in
paragraph 3. Direct alpha measurements did not exceed 175 dpm/100cm?
(92.6% =< 50 dpm) except for Building 4 floor location 400-3 (350 dpm) as
shown in Figure 3. Direct gamma measurements did not exceed 10 microR per
hour above background (6 micreR per hour) except off the north edge of the
concrete pad located outside the HFIR area rollup door (700 microR per
hour on contact with the soil). Direct beta-gamma measurements did not
exceed 500 dpm except for Building 10 floor grid floor location 5/21 (2400
dpm maximum, 1140 dpm average) as shown in Figure 1. This area corre-
sponds with the highest area identified by the licensee. A total of 81
wipes for removable alpha and beta contamination were taken. All wipes
for removable alpha and beta contamination were less than 10 dpm/100cm?
alpha except Building 4 floor grid 401-8 (11.2 dpm) and Building 10 floor
grids 6/20 (20.3 dpm) and 1/10 (11.2 dpm); removable beta contamination
was less than 20 dpm/100cm? except Building 10 floor grids 1/8 (20.6 dpm)
and 8/7 (24.5 d mg Annex C cr}teria for direct alpha and beta-gamma
radiation are 1% 00 dpm/100 cm® maximum fixed, 5000 dpm/100 cm? average
fixed and 1000 dpm/100 cm? removable.



Conclusion

Fixed and removable contamination levels, inside the licensee's facili-
ties, measured during this inspection a e comparable to those in the
licensee's close-out survey and are within the limits established in Annex
C of the facility license (Guidelines for Decontamination of Facilities
and Equipment Prior to Release for Unrestricted Use or Termination of
License for Byproduct, Source, or Special Nuclear Material, dated November
1976).

Environmental Program

During the course of this inspection, the inspector received a copy of
the licensee's evaluation of the 10 CFR Part 20 burial site located
between Buildings 11 and 12. This report will be reviewed for adequacy
and content by NRC:NMSS and Reqgion I subsequent to this inspection
(83-01-01). -

Exit Interview

The inspector met with the licensee representatives (denoted in paragraph
1) at the conclusion of the inspection on February 2, 1983. The inspector
summarized the purpose, scope, and findings of the inspection. Since an
area of elevated radiation level was identified outside Building 10
(paragraph 5), the inspector requested that the licensee determine the
extent of area contamination. In addition, the licensee was requested to
conduct an area radiation survey on all sides of Building 10 to assure
that any additional elevated radiation areas are identified. The licensee
notified the inspector by telephone on February 8, 1982, that the identi-
fied area of elevated radiation, located off the north edge of the rollup
door concrete pad, was restricted to an area about one foot by two feet in
size. Actions will be taken to remove the contaminated soil for burial as
soon as weather conditions permit (83-01-02). The licensee stated that a
radiation survey of areas outside Building 10 will be conducted (83-01-
03).
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U.S. NUCLEAR REGULATORY COMMISSION

REGION 1
Report No. _70-33/82-01
Docket No.  70-33 =
License No. _SNM-23 ~  Priority _1 ___~ Category _UR___

Licensee:  Texas Instruments Incorporated
34 Forest Street
Attlebore, Massachusetts 062702
Facility Name: HFIR Project = |
Inspection at: Attleboro, Massachusotts
Inspection conducted: Aprii 13-14 1982

Inspector:

h, Project Inspector igned
y/
¥fion Specialist

J;T"

“date signed

2 o H2E2

3

 “date signed

" date signed

F2é-FT

" date signed

Inspection Summary:

Inspection on April 13-14 1982 (Report HNo. 70-33.32-01)

Areas Inspected: Routina, unanncunced inspaction by two region-based
inspectors (21 hrs.) of: organization, Part 21, facility changes and
modifications; interral vaview and audit: training, review of operations;
environmental evaluations; transportation activities; and, licensee
action on previvusly identificd enforcement items,

Results: No violations were identified.

Region I Form 12

(P AawilY 77)
8205110400 ornnang
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Persons Contacted

*R. L. Churchill, Program Manager, Metal Systems Department

*F. L. Sherman, Manager, HFIR Project

*F. J. Veale, Jr., Manager, Environmental Engineering

*R. J. Schwensfeir, Manager, Nuclear Safety and Nuclear Material Control

The inspector also interviewed 7 other licensee employees
during this inspection.

* denotes those present at the exit interview.
Licensee Action on Previously Identified Enfarcement Items

(Closed) Unresolved (33,78-10-04) Compensating for a design weakness
in the alarm annunciator panel. The inspector verified that as a
result of the decontamination and decommissioning activities at

this facility, the annunciator panel referred to has been removed
from the facility. No additional actions are required to resolve
this item.

Organization

The inspector veritfied through discussions with licensee representa-
tives that the staff had been reduced to a total of 8. Reporting
to F. L. Sherman, Manager, HFIR Project are:

R. J. Schwensfeir, Manager, Nuclear Safety and Nuclear
Material Control
H. Drtelt, Nuclear Material Control Representative
D. Collins, Engineering
W. Daft, Group Leader
G. Araugio, Operator
K. Regers, Operator
J. Lecuelli, Operator

The staff indicated above will complete the decommissioning activities
at this facility.

No violations were identified.



Facility Examination

The inspector examined the facility to observe operations in progress
and to determine the extent to which facility decommissioning had
progressed.

The inspector observed that all walls within the HFIR Project
boundary had beer” removed and packaged for burial. All equipment
with the exception of the waste water boildown unit and the waste
barrel counter had been removed. The surface of the concrete floor
had been removed to a depth of about 0.25 inches in those areas
where contamination was suspected. All remaining walls and the
ceilings have been high pressure steam cleaned. The licensee dug
out portions of the facility floor where contamination in cracks
occurred. All sealed floor drains in the area have been opened and
the licensee was in the process of probing the drain lines to
assure that they were not contaminated. The licensee was also in
the process of surveying the facility floor, walls and ceiling for
radioactive contamination. In additicn, paint samples were taken
from painted surfaces and analyzed to assure that the surfaces had
not been repainted to cover previously contaminated areas.

The inspector discussed, with licensee representatives, the content
and format of the facility decontamination and decommissioning
‘survey report which must be submitted to NRC-NMSS along with the
request to terminate the facility license.

No violations were identified.
Environmental Evaluations

Discussions were held with licensee representatives concerning the
status of programs being conducted to characterize the extent,
distribution and type of radioactivity found in a 10CFR20.304
burial site located in a lawn avea approximately 100 yards north-
northeast of Building 11. The Ticensee originally installed
monitoring wells to a maximum depth of 10 feet at a distance of no
closer than 50 feet to the perimeter of the burial site. Since the
last inspection, the licensee installed additional wells around the
burial site at a distance of about 100 ‘eet from the original line
of wells.

The inspector stated that the environmental evaluation of this site
and any other suspect sites must also be incorporated into the
final facility deccontamination and decommissioning survey report.
Subsequent to these discussions, the inspectors examined the burial
site area and were shown the location of several of the new wells,

No violations were identified.



6. 10 CFR Part 21

The inspector verified that the licensee had posted the notices and
information required by 10CFR21.6 and had prepared the procedures
required by 10CFR21.21. A}l defects are to be reported to the
Manager, HFIR Project for review.

No violations wer: identified.
7. Internal Review and Audit
a. Internal Audits

The inspector examined licensee records of 61 weekly equipment

audits conducted between January 5, 1981 and March 22, 1982

and 15 monthly nuclear safety audits conducted between January 20, 1981
and March 22, 1982. The audit reports indicated the status of
processes and equipment and reviewed the nuclear safety aspects

of the facility. No discrepancies were identified in these

reports.

No violations were identified.
b.  External Audits

The inspector examined the records of 6 quarterly nuclear
safety audits conducted by a qualified individual from the Oak
Ridge National Laboratory (ORNL) from April 21-23, 1980 through
September 24, 1981. The inspector also examined the records

of 9 quarterly health physics program audits conducted by a
qualified individual from ORNL from March 20, 1980 through
larch 25, 1982. These records indicated that the nuclear
safety and health physics programs were being conducted in a
satisfactory manner. Frogram weaknesses identified during
these audits were immediatecly corrected by the licensee.

No violations were idantified.
8. Transpecration Activities
a.  Shipping

The inspector examined the reccrds of one waste shipment made

on April 20, 1981 and 10 special nuclear material (SNM) shipments
made between August 21, 1981 and October 23, 1981. The records
indicated that the containers were properly marked, labeled,
surveyed, inspected, and sealed prior to shipment. In addition,
the Manager, Nuclear Safety had also approved each container

for shipment prior to release from the facility.

No violations were identified.



b.  Procedures

The inspector examined the following route cards (procedures)
to assure that each contained proper instructions to operators.

- "Packing DOT 6M General License Containers with Bottles of
SNM" dates July 9, 1981.

- "packing DOT 6M General License Containers with SNM and
SNM Containing Components", dated February 11, 1980.

- "Process Waste or MD Drums with Assay", dated
August 17, 1979.

No violations or inadequacies were identified.
9. Training
a. Annual Training

The inspector examined record of requived annual training con-
ducted on August 24, 1979, August 27, 1980 and August 28, 1981.
Records indicated that all individuals required to be trained
had received training either on the dates indicated or shortly
thereafter. Topics covered in this training included: dincident
notification procedures, types of radicactive material used,
types of radiation encountered, prenatal radiation exposure
(female employees only), emergency actions and nuclear criti-
cality safety. In addition, facility standard work rules,
concerned with postings, fcllowing procedures, transport of
SNM, handling procedures, and reporting requirements were also
covered during t'e training <essions.

No violations were identified.
b.  Special Training

On November 2-3, 1981 special training sessions were held to

cover the facility decontamination and decemmissioning work

which was to be immediately initiated. Topics covered included,
access requirements, types of radiation, biolngical effects of
radiation, precautions to be taken during this phase of operations,
ALARA, prenatal exposure (females only), applicable emergency
response and procedures, anrd reviscd general work rules.

Manufacturing operations ware completed in the facility on
October 31, 1981 and decommissioning was started upon completion
of training on November 3, 1981,

No violaticons were identified.



10.

c. Ongoing Training

The licensee has conducted the following ongoing training
since the start of decommissioning.

- November 17, 1981 - Procedures for equipment decommissioning
and decont:mination in the Fuel Manufacturing area.

- December 1, 1981 - Babcock and Wilcox personnel training.
- January 4, 1982 - Review of revised procedures.

- January 7, 1982 - General training for 5 additional project
employees.

- January 29, 1982 - General training for 1 additional project
employee.

No violations were identified.
Exit_Interview
The inspector met with the licensee representatives (denoted in
paragraph 1) at the end of the inspection at 11:00 a.m. on April 14, 1982.

The inspector summarized the scope and findings of the inspection
and stated that no violations were identified.



U. 5. NUCLEAR REGULATORY COMMISSION
REGION I

Report No. 70-33/82-02
Docket No. 70-33 License No. SNM-23 Safeguards Group ___ V.
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Areas Inspected: Status of Decommissioning activities. The inspection involved

16 inspector hours on site by two NRC inspectors and was begun during the regular
hours.

Results: The licensee was found to be in complfance with NRC requirements in the
area inspected.
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DETAILS

Persons Contacted

*F. Sherman, Manager, HFIR Project
*W. Daft, ICA Custodian

*denotes those present at exit interview.

30703 - Ex{t Interview

The inspectors met with the licensee representatives (denoted in paragraph
1) on July 27, 1982. The inspectors summarized the scope and findings of
the inspection.

92713 - Status of Decommissioning Activities

No violations were identified. The inspectors toured the fuel processing
area of the facility and held discussions with the 1icensee with regard to
the status of decommissioning activities. The processing area was stripped
of all equipment and final cleaning of the facility was completed. The
licensee had removed all accessible SNM, with the exception of 7 grams U-
235 awaiting shipment, from the facility in preparation for the final
closeout of material control and accountability.

85216 - Records and Reports

No violations were identified. The inspection results were attained through
an audit of the licensee's records and reports from November 1, 1981,
through the date of the inspection. One final shipment of SNM remains to

be made during August 1982, consisting of 7 grams U-235 in enriched uranium.
Nuclear Material Transaction Report Form (NRC 741) FBT-PZA-1 will be issued
for the shipment. Upon completion of this shipment, the licensee will have
zeroed out the inventory of SNM in its possession. A final Material Balance
Report Form (NRC 742) will be issued stating a zero balance.

Records requiring retention for five years will be maintained by the Control
& Finance Department, Planning & Forecasting Manager, Texas Instruments,
Incorporated, in Attleboro, Massachusetts.
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Radiological Protection Section,
Technica'® Inspection Branch

Inspectinn Summary: Inspection on December 22-23, 1981 (Report No.
70-33/81-11)

Areas Inspected: Routine, unannounced inspection by a regional based inspector
of the radiation protection program including: field inspection, dosimetry,
terminations, audits, bioassay, surveys, training and drills. Shortly after
arrival, areas where work was being done were examined to review radiation
safety control procedures and practices. The inspection involved 12 inspector
hours onsite by one regional based NRC inspector.

Results: No items of noncompliance were identified.



DETAILS

Persons Contacted

Dr. R. Schwensfeir, Manager, Nuclear Safety and Materials
Mr. F. Sherman, Manager, HFIR Project

Field Inspection

On December 22, 1981, the inspector toured the High Flux Isotopes

Reactor Project Facility (HFIR) to determine the status of the decommissioning
activities. The inspector noted that the external walls of the Fuel
Manufacturing Area (FMA), the area where unencapsulated uranium was
processed, were intact. The FMA is located within the HFIR Facility, and
the walls isolate the potentially contaminated area from the clean areas.
The inspector observed, within the FMA, that walls had been removed,
equipment had been disconnected from the exhaust system, and the licensee
was preparing to dismantle the press that was used in pellet production.
According to a licensee representative, certain wall partitions had been
boxed for ultimate disposal, and removed from the FMA into the HFIR
Facility.

The inspector noted that outside of the FMA, but within the HFIR Faciliuy,
walls had been removed, equipment had been removed, and the licensee was
in the process of removing additional equipment. This material had not
been exposed to radioactive material. The inspector reviewed documeiits
which indicated that all items were being surveyed prior to their release
from the HFIR Facility.

No items of noncompliance were identified.

Dosimetry

The inspector reviewed dosimetry data for the period January through
September 1981, for the purpose of determining whether the licensee was
in compliance with the requirements of 10 CFR 20.101. Approximately 20
employees were monitored by the use of film badges, and the badges were
analyzed quarterly.

No items of noncompliance were identified.
Audits
Condition No. 13 of Special Nuclear Material License No. SNM-23 states,

"Audits of the radiological ... safety aspects conducted pursuant to this
license shall be conducted at least quarterly..."



The inspector verified that the required audits had been parformed by
reviewing audit reports that had been submitted to the licensee dated
June 11, 1981, September 15, 1981, and December 10, 1981. The audits had
been performed by an individual who was not employed by the licensee.

No items of noncompliance were identified.

Termination Report

10 CFR 20.408 requires a licensee to submit a report of an individual's
exposure to radiation and radioactive material incurred during the period

of employment to the NRC Director of Management and Program Analysis when
the individual terminates employment with the Ticensee. Such report

shall be furnished within 30 days after the exposure of the individual

has been determined by the licensee or 90 days after the date of termination
of employment or work assignment, whichever is earlier,.

10 CFR 20.409 requires the licensee to also notify the individual when
the licensee is complying with 10 CFR 20.408.

The inspector reviewed termination reports for approximately twenty
individuals who terminated employment with the licensee during 1981. The
reports had been submitted as required.

No items of noncompliance were identified.
Bioassay

Section 5.5.1.1.1 of the Health and Safety Manual, incorporated by Condition
No. B of Special Nuclear Materal License No. SNM-23, requires urinalysis

for enriched uranium quarterly for people employed more than 50 percent

of the time in the FMA, and scrap and saivage personnel. The inspector
reviewed data for the period January through September 1981. The data

did not indicate any problems with exposure control for the six to ten
employees involved in the program.

No ftems of noncompliance were identified.

Surveys

10 CFR 20.201(b) requires surveys to be performed to enable compliance
with the regulations n 10 CFR 20.

The inspector reviewed air sample data for the period June through December
1981 for six sampling points within the FMA. The data indicated that all
results were within the regulatory regquirements.

The inspector reviewed stack sample data for the period June through
December 1981 to determine that sampling was being performed, and to
determine if the sample results were within regulatory limits.



10.

The inspector reviewed smear survey records for the period June through
December 1981. The data revealed very low levels of removable contamination.

The inspector reviewéd external radiation survey data for the period June
through December 1981. The data indicated that beta-gamma surveys were
performed monthly during the period.

No items of noncompliance were identified.
Training
Section 10.2 of the Health and Safety Manual requires that all employees

involved in the handling of fissionable material be given a re-orientation
lecture by the Health Physics Officer on an annual basis.

The inspector reviewed documentation which indicated that all HFIR employees
received the required training, presented by the Manager, Nuclear Safety
and Materials, during August 1981.

No items of noncompliance were identified.

Annual Drill

Section 10.2.4.1.2 of the Health and Safety Manual requires evacuation
drills to be held annually. The inspector reviewed documents that indicated
the required drills were conducted on April 21, 1981. At that time the
licensee employed a three shift operation, and all shifts participated.

No items of noncompliance were identified.

Exit Interview

The inspector met with licensee representatives (denoted in Paragraph 1)
at the conclusion of the inspector on December 23, 1981. The inspector
summarized the purpose and the scope of the inspection, and the findings
as presented in this report.
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celou w«2 discuss <na significant cnviremmental aspects of tn2 dispesal
2f Tow lavel radionuclides on Ti's grounds, Tnis rzport containsg
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-'IAG_I%ITUJE _r'\f'm. PAST n_'l_STJ_K-Y OF _fhE >ITc
Historv:

In 1%5¢, the 5Seneral Plate Jivision of '2tals aud Controls, inc.
(%C) became involved in tne nuclear materials field to faoricate
enriched uranium into thin foils for use in redqctor experiments.
Information prior to tais date does not reveal any significant
involvement with nuclear materials.

“o( fabricated fu2l components for the iiavv's nuclear suomarine
"oeaun Y o 1Yo amg luve. in 1a3d HGC aas issued Special auclear
daterials License nu: 23 for 110 Kg. cf earicaed uranium td e usac
i1 the manufacture nf complete recctor ru2l cures containing
anricned araniuia, ¢ladding, ana other structural components.

“hae receiver 1 contract in i.uso to nanufacturs the fuel core of tnc
satmarine “Triton”". The contract was campietec in Aujust of ludo
itn azlivery af tha2 core. aAdoiticral contracts for iriton

rafuelinas were issued and completed ov uanuarv of 1959,

Contarinates waste and scran naterial contoining tigaificant levels
»f uranium were eitaer recovered or sent to an aproved gispcsal
Site mhrough ARk aidge, Tenn.  aa Jetodber iisd inspection aerforines
sy the ntC, reveals infornation rejarding disposal tecinigues.
AZZIreang te tae report, uaste naterials from any uyproduct or
novration were storcid in du-gallon arums, nroperiy lap2led anc
siaved onssite For shipment Uy Jak Ridge ar te o tne license custouer
Jpun receipt of shioping instructions. ine Acl approved thue burial
2% cortaminates Corstruction matarials in the arca this report
stutlies. Liquia waste ana sourc: materials were not Huried on inxas
SISLOURIONLS proawrty,

iN Liivy e. T2Arge. uitn Texes insirumerui anc. e cantinued
aracassing nuclear materials, ot the time, 1. 23S J0ing Jusiness
ditaoovivdria, wettis Atomic Foser Lans, Knolls ataing Power cans,
A1) vartous «aticnal Lanoratories. 11 ais2 mwanufactural for
rosedren rraizatisns such 15 tae atomic wo2rgy of C20aud ang

Cassacnusetts Institate of fecmology.

.Jb



A January luod liealth ang Safety idunual cantions 1i's metiods for
radioactive waste management. sccoraing tc ta2 manual, enriched
uraiium and its alloys ootainea from nacrine turrings, foil, etc.,
were placed in speciallv designed druas and stored in Slug V.
Uranium and thorium contaninatad cowdustinles were placed in
02-3&1lon drums and incinerated an-site. The ashes from this
process ver? then moistenec with water anc 2nalyzeo for U-233
content. These waste asnes were snipped to Jak sidge or an
aporopriate recovery site.

Jraniur and therium cantaminated rnoncomausticle scriap retal and
macninery were collected 2a¢ stared in ordinary a5-gallon stecl
drums., lea drums wer2 gisposd of througn cutnorizey agencies, or
ouriod gn-site at tae cumping area studied in tne repart. ouricl
on=site accurred after Zecuntarmination and in strict compliance

vita federal reaulations, namely [UCFR 20.3ud.

CLordealtn diysics versonnel amsloved ut s *ine incicate that rno
#aste powu2rs containing source materials were suriad on-sit2. .o
Jcamantation or reccris indicate that any cn-site ciszeseal

eeurread,

nraund lyoe, V1 B29ar to reduce its faorication of source .aterials
aperations.  In 1473, tne Source HNaterial Licens2 wes toririnate:.
aftar this termination, all aste management was packed ang shipned
Lo Jex «iltae, Tenn. for strict accountiig purpiseés.

4

14
w

Lt oappears fadt the only Ccontaninated material duries oiesite .as
Tow level scrap vaste (mostly metaliic) which wvas sispos2d of in
caraliance it LOCrd Zulsus,  nere is no evizaace of any source

4

material aeina disposed 3f one-site.

-y -



rantoaraphic zuview:

———

Figures ¢, & anc = reveal the Aump site in earlv 1u9d. Tnis area
appears localized ~ith material being disposed of anly witnin tae
rump souncaries (note black arrows).

Fiqures 5 and o sihow the same area as it appears today. ihke site
has veen covereu wita topsoil with 4 grass surface. A cooling
tower used in manufacturihg is located at tae south end of the cunp
(note nlack arrows).

Tae vuup site :as closed in 1s07, zuring construction of suilcing

2. Please refer to Figure 7. This aerial pnrotograpn takaen duriny
construction inuicates the Loundaries of the past 4ump anq'suggusts
tnat the covering soil in this are3a may nave oeen spread ovar a
oortion of the construction site.

Tae pnotograpns in tnis study ang the don lgg from tae construction
wer2 revieqed witih Westcott Construction Za., Attlascro,tne
rozipients of tnis construction c:ﬁtréct. westeott belioves oot
any qradidg or site work would not have resulted i1 sovenant of
SOl froa tha Jump sita? past tre qeneral arza siown in Figure 7,
>nli1 material would have been left within the doundaries of the
sump cite, There is ro ingicition wnat .etallic scrap, Juctaork or
"Junik” were removec from tna sita, except for the single
oceuresce Jnich occurra: in toa symner Uf.ladb. nt 218 tine
materiil was uncoversd luring contstruction cf underqround air
Pines, This material was removed i shipped to an approves surial
s1te in sorty Carnlina. Full documentatian and informazion Jas
sant %0 the wR{ at this tima.

[Y apuears that tie coumgarias of too WP 31 selE o roas L lun

Jaring arading operatiaes ang that tae soil sitnia way cav teen
COras over 3 dimited arsa of tac constraction sita.
AviZenca from the ph0%ograon or from Jiscusiion vita destonnt that
contarminates material or ssil o oare ever o
TOYRA TUrtadrt than the ar2 3ao.n in Yigur: 7, axcept s note!

Lhve

For thie amove redsars cur study f tais Junp it Mg Led tre el

arouns olta, 12 as welloas tny location of T curpsite.
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C. cuployee interviews:
Fersonnel involven with nuclear operations at “3C were cuestionad

about tie techniques used in disposing of contaminate) material
during this tiine.

A1l those questioned, incluzing the Health Physicist unc industrial
'Hygenist. helieved that no material otner tnan contaminated
Juctwork and general waste vere disposed of in this area.

Tasse involved with material disposal iteratad strict compliance

wita LUCF Lu.3ud anus stated specifically that o2y never cisposed

of any source material on site.

J. onundary oorns:

Aftar reviewiig tho sit2 pheteqrinns and ~iscussing tre jracing
procecures used oy estcntt Juring tha construction of olia. le,
trre2 separate oorings w=2re nerfornel on Jctouer &J, 1.3z, ihe
harings were taken at the fartaest 2oundaries where aﬁy
contaminatec waterial coule nave Heen movel .uring constructicn of
'sldg. 12. oased nn tests ‘lescribad velow, 2ll three borings are

tplieved free from any ceposit of corntaminated ~aterial,

uoriang lul is Incatad southeast of tne Jdumps; ooring lucd, 2ast, and
coring, los norta, rnoles were crillag until pedrack was
encountered, et a lopth of nsetween ».5 and 1Y fa2et, All data oan
tnese sorings are found in Taol2s 1, &, anu';. The Tocation of
taese voundary worings is notad in figqure 3.

Tares agre sectioned into 1-f20t incressats and civises lonathwise.
sanples are sent for immediate enalysis to Contrels tor
covironmental dolluticy (nc. In santa ra2, wei eXiCC. v SuCons Set

=35 sant to the Jowil in Kingy of Prussia, Penansslviria.
Tra recults Trom eacn 2aring can 2 founs in anle « reported in
fat/aeath incraments, wactivity is givan in sci/3n of soil for

ath aloma Ooand weta o onarticles,

‘j-
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1o D118 1 26 EAND, boulders (Till) L4
A 15436 3
53 ont D lso 1 4o 6
i Pl 30- . Z
AR D—t-ddt~34
8.9 o lia 1 3p Wet
YN YL Dt 0L Bof L
Bottom of Boring - Refusal
9!6“
i
M RS
1
| S S
! 4 —
p- e s g
. t
i i ! |
’ 0_ et : T ‘
b ) SN S
B U G G
i | - - B
i - ) e (S L .___9_1(\" NN B'w' "CASING THEN . L'
. N TrOQArang  Used 40 WY « 30 taiton 2 2D Saompier : %MARV'
i . et AN . ’ Jig1Qsy, | Conesioniess Denwry :c:mwo Sonmatency € Borrg 9!
! . ' -nc TP C 0 icowe w4 Scft 30 + wara] Rocw Corng
i et ome e | g AT T8 R | somows




LD iur, 2

GUILD DRILLING CO,, INC. sneer—_L__or

100 WATER STREET EAST PROVIDENCE, R | DATE
vc .. lexas Iustumentsy ADORESS Atelelboro, Mass. MOLE NO. . B=103
PRCIECT NAME Texas Instuments LOCATION v UNE 8 STA,
REPCRY SENT TO _____8bove PROJ.NO. OFFSEY
SAMPLE 5 SENT TO ___Taken at Site OUR JOB NO. B83-148 SURF. ELEV.
ALLLS AATER OBSERVATONS Rods "AW" casinG SAMPLER CORE BAR. 10%3';82 .E'.."..!
At 3 'b...' ofter COII'IL.HC s BW S/s START
o — N Tyoe " 78" - : COMPLETE
Size1D 2% TOTAL HRS.
M b _h JOOF T TROR BORING FOREMAN D, Tetow
i e S e I e ar INSPECTOR
Hommer Fa SOILS ENGA.
| L0IATICN S BCRING _
- v Sivre Tyoe Biows per 6~ Moisture SO IDENTIFICATION
- 2 ey Jerrrs ot an Samgier Dens.ty Strata Remarks nclude color, gradation, Typs of SAmA
: et fegr. *: 9 Fenm Ta or Change soil et¢  Rocu-color, type, conditon, hard- |
=1 N e avorr [ ey 3718 |Congugt Elev__ _ness, Driting lime, Se0ms and etc
0'-1: D 11 3 Damp 1! lack Organic PEAT
1'-n D 2 L ‘
X 2ol D 1P 1 rown s{ilty fine SAND,little ]
AL p__i3 14 edium sand
G°'_ 3! N A j, V/wet
3'-n! D._{2 Gray fine SAND, trace silt |6 [12"
ot 1! Dl 2 1 12"
7'-8' D 17 11 8 [12'Y
5 [ _3' n R 8 9' 9 12' ]
g'-14" p.la 8 10' |[Cray silty fine SAND 10 121
Bottom of Boring 10'
|
rn—--
b e
— _.4 ettt o e —-‘41——. !
P— P P_— _—
- + - -t -t '-1
' - , -
. B 2K ol _._.ﬁ
. . + - —_
L 1
. 1 t a
[ b e e —
b e : —
! — ———— -
' N R T U SSED ___BW _ CASING | THEN
SRR Proportors sed ACID W« 30 ‘aiicr 2 IC Sampier MARY
A ace  MroiCY [ Sonevoniess Senwscy | lonesve Cormstency Eam%
e NERY, s T 0 {0one 2-4  Soft 30 + marg] Rocx Coring

< e tese some  Z01w 180 IC-30 Mea Sense 4-8 wmsnit Somoies 1
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) ACTIVITY L1 PCl/o
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-
1

3eP T JniA PAR

“-102 g'-l" uross 2 =26 * 1,74
aross v.o3 * 0,13
1'-¢! aross 2 2.36 * 1.i¢
Sross v G.30 * 0.1¢
203t arnss 2 v.ud + 2.l
Gross Jui o+ U135
T ~ o Poag o+ 137
v 4 arcss o 4.2 T iev
5ross Joid +uLl2
Gyt Gross 2 5.03 ¢ 1.0
Gross o J.u3g * G.l?
SRV aross 2 <3+ 131
aross vl * ULl
o7t aross ¢ “ooe * 1uGl

13ross Jus F U,
AR Gross 2 372+ 1.7
Hross o J.348 + G.12

) z

e aross 2 .97 + 1.33
Gross . 2 r G
A EIVE arass ¢ SNSRI N GV
Sross o ' SIROELEVN Y|
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Grid Ares:

F{'s tnvironwzntal cagirezring Jepartiment conducted 2 jround
radinlogical survey over tae sump site ard grounds surrounding
w143, 12 fron Septemuer tarough Jdctoser o7 1932, Gasma-ray aota
Jere collectad from.all zrecs which c2uld hava bean contaninate:!
‘ith aaterial or soil froe the Cuimsite suring construction., Tnis
area was dividec inty crids of 23 <quire feat, Lach grid was
cirafully mar<ed ctf ~» raz proparty Sriogr t0 the survey, five
r2adings were tak2a Tromoeach 4rid, one at cacn cornar and sn2 in
i center 3t 1 seter sbove the :urfac2. Th2 nighest gaama

ryitation raading froan 2acn grid aas recara2qd in micro rads/or.
Figure 4 shows an aorial siew of the suryeyed arz2a 2nn 1ts

ralation to the dump sita (nute nlack datailing arcund area
Sury2y3d),

instrumantation and Calioratign:

A Lulum Sovuel 12 portadle icro & meter containing a 1" x 1" lal
crvstal coupled to a RCA=919y photouwltiplier tuoe measured the
§aMm3 radiation levals. J2arings were taken sirectly from the
wet2r after stabilization for at least a db-second interval.

w3ges vera Calinrated oita a Ladlum foyiel 3D Pulser ~nd oo 05 137
sparc? tracaable to iy, 192 W/ at 1 wmetar TFa ¢2-2353-0ct, 2,

1 .
- .,'.‘(L. .

-clim
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e

wasylLs

The results of tre raciclogical survey are oresanted in Taole <.

ixtefnal'gamna rav measuresents ranyed from setween 8 and 14 nicro
r*/ar. An average value of v micrc r/hr 23S Guserveld over the
antire grid area, txposure to this avarage level for 2K hrs/yr, 2

typical wors yedr, woulc leag to an exposure of 12K

micro-roentgens, For comparison & typical cnest x-r2y (according

to the Lepartment of rzcalth, fducation ans Jelfare zate) nignt

yield an exposure of 27X micrd roentgens., Tais is more tren

d:uble the 2xpcsure ‘ouni wituin tne gril area, T lucaiized

areas m2asured at the maxinawm range of 13 wicro r/hr can Se Taun’

aporsximately 20U yas s, o 13u wis L. of the originel uusp site,

at grid locations H-.6 and =12 respeciively.

* A roeatgen is a unit cefineg for rasziation protection nurposes
for pcople exposed to pznetrating qgdmma raciation, A micro-

rozataen is one-millonta of 2 roenigen.

oackygrauyng Hadicloqical cCharacteristics:

caccgroune radiolegical cnaracteristics were zevelepe.d from seasu-
rements taken off-site and witnin a sue-wnile radius of T1's proper-
tv. informgtion was also gqathercd from selected -ata ana oudlishe
reports. Tha majority was ootained from the tnvidcmagntal xadiatic

Aampient conitoring dystem (txAc3) surveiliance program oOf the tha's
Jifice of Kodiation Frograms and from tne D2pt, of Znergy's xadio-
Ingical survey of wne dapack canuifill, worten, n, conlucted oy Jac
hilge Jdational Laboratory datad iZ2/¢1, (DUE/cV-0UGa/2l Jr.il<b7zu),

~evils cotainzad oy Cirect messureneat of f-sity showel 2 range of

botwean 7

ang lu micro~roentgens/ar with an avarage of 3 .nicro-
roteagens/hr. information ¢oteiney for reserts injicates the
average hackgrouna levals in the ~ttleboro/.crion area to oo v/

micro=roentgens/m

Thar tetal 203y aose irom ratural sacigrousd in Tne vicinity of
nttlasary, A is expectad to ze similar to that reporta2d for tne
ctates o0f lassachusetis, Anclde islanc, i Connecticuit (JaePA
1:77), cstimates cof axposure from cosmic, terresirial, anu

internal sources ipp2ar in tavle 7.



Exaparison to fne Japt, of Znergy Survey:

An gerial radiolagical survey was conzucted over tae Tl industrial
coplex in Attlesoro, assaciusetts from oung jz tarougn <4, .iol.
the survev was conductz: at an altituge of 4ém (13J ft) oy -a
aelicopter containing tuerty sodium icdide Jatectors,

Gamma-ray data were cnllzcted over a 4U Km - (approximately lo
sQuare miles) arca centired coa tne complex Ly flying sorth-soutn
lines spaced 7am (¢5U ft) acart. (he processod gata incicated tnhat
dortectea raciofsotopes ang their agssociates jamma-ray exnesure
rates were consistent with those expacted fron ~crmel daccgrouad
eaftrers, sxternal exd9dsurc rates .arz Let.edn & oand Lo
micro-roentgens per nour (ur/4) over tne cunp site. o small area

ta the southeast of the area showea l2v2ls in ine li-13 range,

ihe survey of tae 70 industrial complex was requested dv the Ynitea
states wuclaar iequlatory Cemmission (wil), anc was conuucted .y
the dnited states De2nartmant of dnargy's (900'3) aemote Sansing
Lasoratory (RQob). ke @50 ds spszrateg for Jul by £k, &n
indsnaniaat cantractor,

faase rosults are corsistant it tne meisurements otained from

the 11 watiological Survev.



FIGURE 9

TTATG PHOTOGRAPH OF AREA
VETED FOR GAZIA RAYS ['ROM
TEMPER FHROUGH OCTOBER
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NEAJUNER ARD MANUFALIURNE

op
Jauu!l/le and Tndustrial -@— 018
INSTRUMENTS 3

POST OFFICE POX 248

LUDLUM MEASUREMENTS, INC.

225.-%404

501 OAK STREET

CUSTOMER: CE/Q

ORDER NO.

Range

Ao
Ao

A s s e et S Sy oy

__X/J;?_QJA;LJJ_

Model No / Z

swsm*wxreg. TEXAS, U.8. A. 79556 e
AM

CERTIFICATION OF CALIBRATICN

0 -44S O

S/N /7’!5(9

Detector Model No. 2 =2 S/N_M

Type of Source: Csl37

Size of Source: 150 mCi

Calibration Point

(200008) 2 il
1 /00 2448) L thon,

Dial Reading

Q

P
/

Range(s) calibrated with a Ludlum Model 500 Pulser

(s137 source traceable to NBS, 142 Mr/HR @ 1 meter TFN224008—0Oct. 2, 1980.

Dntef/"f_::.g_k_'. Sim\atumnﬁ;ﬁz@z‘ f { Z :/Z{ 'ﬁ«_/

-24-
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Tahle 7

Estimated annual Total lody Cose of Radioactivity fram watural
vackground in Vicinity of attlesoro, Hasacrusztis {~mrem per person)

State Cosmic Terrestrial Internal Total
Massachusetts A0 75 15 133
<node [sland -0 55 135 123
Tonnecticut 4 oJ 13 113
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Metngds, instruizants usad, calculation method and .

Techniques and Jetlogolag:

Far tais stuly a series aof & w2lls ware Jriven to nedrock, all
Iscated approximatley 12J feet frem the initial duap-site souniary.
dnte faale 5. Sampling accurrec setween fay and Ictoger of 1132,

All water samples were raun Qy maang 2f 3 urounzwater monitaring
numn sanufacturz? by I.0.A,, Zssex Juncting, Verrmont, Integrity
145 assure:d Sy puraing zach 4ell arior to sartnliag, anc o
-frzctive cleaning of 311 —guioment :oftar eacn w211 samnle. To 2
1ssured of no ¢cross cantariratiza in tha wells saaslzd, the

t3)lloving tachnique was parformai: after a well .a3s samplad th

[

grounswetar Jumy usad ta sztain tne samnl2 w3s “lusaad for Ju
Minates vitn Fresh ater, Tnen 2 saaple of the cleaning water vas
takan ana filterad tarnugn 3 O.49 micran filtzr and analizza for
1rnss alpha ard w2te cantaminatiann =y U2 (e Tlexice). o

apprecianle levzls of radischomizal activity mrd 353:rve .

aarmalas ere Tividad aate dinlicates ani sant to CIP {a2s aoxicn)
and the USaC King of brqssia. Jarmsylvania for anelysis. For a
cannlete Jiscussion cn znalytical metnofalsgies, pr2paration

ality *ssurance

olan please refer to ~dpengix A,

.27 -



CcP analiyzad 211 samples for activity ia uwater (pci/liter) for
actq Jissnlvad anc suspanded sclids és5 Jfetwrainad in water and nci/
 ¢n suspande, solids, note Tasle 2, Tn agaitica an isatopic
5200 was perroraad on tn2 water fr , trese rasylts are

1iven in Tahle 10,

Lased upon tne results oStained from Taole o and 1Y, it was decided
that the overall activity anpeared to te tae graatest nzar w21l <7,
't 11so appearaed frea the photeoqraphic raview of this area, taat
tha material nraviouclv dapositas in the 4uap site may tave bae2n

rades or pusned in this location,

Tao cores 270 and 27S wore -rilled approximately 2 faet from 2aca
stoer av Build Jrilling Coapany. cicn c¢are was <iriven to 220roCx
anJ sectioned into ¢ Taot intervals. Analvsis «as performed for
gross alpha; and beta and the following isotnces; ratiuti-¢si;
nraniume22q, =23u, and =233; thorium-2¢s, =230 and -232. rosults
of these apalysis ar2 qivan in Table 1I. ooring recorlds are given
in Tanles 11 and 12,

ina core teken from the 3cid irea was analyzed v [.c.A., ©§S2X
sunction, Vi,, no levels above hacikground were cetect2d, 5ross
ilpha in pei/liter was reported at 7 * 5; aross beta- Z-30 at v xS
and total uranuin in og/1 at J..02. These levals are roaported in
sei/litars as an cPA (S qcur extraction orocodure was parformed,
Tne nrocedure far this test is cutlined in *he [y 1lv, 1550 baderal

wgistor, Valune 35, wabar 3, pages 33127 tarough 22133,

e
-



w2CKGround T2osurenents:

Thz 20C measured receat scil wac«qriund in the .acrton-Attlesoro
area in 1001 of J.od 0 ci ' for 220 ra and ..20 D ¢i for I35 < par (ran
cf soil, Kanjes for 25 a3 varisg betw2en LU.43 and U.3U

aci/gram of <o0il and hetween v.du anru .22 2cif/yram of soil for

SNy
éwu’ .
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23 le iyow of suspended  Jissolver  Susnended Solids
[dentification mnalysis pCi/liter niiflitzr nli/qran
izl Gross «~1pha 15 3 z e + 15
Gross deta 12+3 3 23
el aross olpna 07 + 35 15 + 4 12210
Grass ©ota 35 * 35 1)z ol
P o . . L )
2. ross Alnna x4 6 + 27
aross sa2ta 3 won2 Jetacted
i 5ross ~lpha < Soru Lone Jatectad
Jross Jeta 3 uoneg iletact
fey ress nlpne 1lé* 33 T 3 1o
Gross vota od + 5 » F ¢ €3 r o,
Wl aress alpha &3 + 10 i s 7 32
urass deta 37+ 3 3 x 2 67+ 5L
&7 Sross nlpha PRI N LT 51 # 13
Sross soeta > 2 leo v ld J r1
23 uross alpna 157 + 42 < dJ *:
Gross tota 123 + ¢ 7+ 15 + 1
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GUILD DRILLING CO., INC. Sneer oF
100 WATER STREET EAST PROVIDENCE, R ! joatE
vo _T2xus Instruments aporess Attleboro, Mass, HOLE nO. _B=27:-N..
PROJECT NAME _ 12X8S_Instruments Locarioy ATTLEBORO, MASS, UNEOSTA. .
REPORT SENT 70 _ above PROJ NO. oFFsEY :
SAMPLES SENT TC taken at site GUR JOBNG — 2335 SURF. ELEV. e
' “Yime
AUbs WATER JBSLRVATONS | Rods-AW  CASING  SAMPLER  CORE BAR| .o 3;?"3'2 —
M zmpa ter e tours | g H”" _i/S compLeTe 8/25/52 -
Si20:0 2} 1-3/8 TOTAL HRS, J—
Ar e et e - legr __ [, L Hommer 'Y ] lh! £ B'Y m?‘m -DML
Hammer Far. _2E 307 SOAS ENGR.
| LCCaTION TF BTANG
e R R L TR :
=1 " e T,ce| Siowsoers Moisture SOIL IDENTIFICATION
S Bizes Telry 2 on Sampier Dens.ty Stroto Remarks include color, gradation, Type of SAMPL
ot e om. T, Bampeh L™ T. or Chonge | sout erc  Rocu-coior, type,condition, hard- |
= Y R Mk arorryl ar-wey 278 | Conpigt ley | ness,Oraing ime, seoms and etc No [Pen
SNy ~ 14 110 15] 12 0'L" PBrown organic TOPSOIL 1|2
(1ubut, ] . '
i Sle Lt ol el 1s 11] 16 Gray silty fine SAND & 2 Eu"
\ wi. ) gravel, TILL
w'e B’ D 87(}‘ 4 N 6 4
(.J 0# wyg. ) 6'-0“
e oDl 5 WS N L T B4
(150F wy.) Gray-brown silty fine SAND,
RIS OO X 214 S 7 Little cobbles S EGT
[@! wy.)
———a2! D1lS 7 2 15 ©
12'-6"l Refusal 12'-6"
Bottom of Boring 12'-0"
r
& ——— e -
» —— —_
b M
SRR TN SR N A USED _2%_'CASING. THEN _S/5 ta 12°R"
s Le Caie Proportions Used 1401 Wt 1 30" tanan 2 SO Somprer SYMMARY,,
e AN met troce 01010, | Codesioniess Censmty | Coheswve Consistency Eorth Borng 25
e “Me 20 0-0 Loose 0-4  Scfr 30 + Hord| Rock Coring
. L /e Test ;omo 20'0350/: 10-30 Med Cense Q-8 M/SHuI | Sampies T
Yo, s ed TS aci and AR 1 ANOy 32-50  Oerse 8.3  snif r——r===%




TADWLL L&
GUILD DRILLING CO,, INC. jomeer—L__or.
100 WATER STREET EAST PROVIDENCE. R | DA e -
~s: Instruments Attlebvero, Mass. noLE No. Bo27-8
v sonae 1B ADDRESS 2
PROJECT NAME Tixas instruments LOCATION “KYTLEECRT, MASS. UNEBSTA. o .
REPCRT SENT TO . _ . BLOVE PROU NO QFFSET
samPLES SENT TG . taken at slte OUR JOBNO —23a3S SURF. ELEV.
———— e—— Doty A\ "y
bl AATER SBSERVATLNS —
B e (T By S8 |comeigre L22/o2.
Suze: D 24" 1-3/8" | TOTAL HAs.
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The attletore facility is located in tae Seasoard Lowlane saction
Af the .ew cngland pnysiograpnic province. inis section is a strip
af lend aluny the cogst; it rises little wire tnen owu feat zvove

level and extenys wastwzare from CZonnecticdyt tardugn fhode

52

3
[slanc, !lassiachusetts, ang 2. namashira int)y faine.  lummediately

-

nerti 0F tire attlzuoro 3area tnere is probasiy e transition zone

cetueen tne douland and the aew wngiant uplang section,

Prosent topographic featuras are prapably the result of glacial end
rozent erosion.,  laz study ar2a is underlain precominantly vy 2
wuak rock helt of carnonifarous salimentary racks. Slacial erosion
»a% uncouhtadly greater an the w23k thén 20 a2 strong recs velts,
Lius iccentuating the lineatisr of Llne topo,rupnic featurss, srail
<11ls and valleys that qenerally trend ncriawest and soutneast.
fhe Tenmile Kiver vasin, L@ prinary wat3rsnel witnin ta2 study

ared, 15 formed Dy thes2 orosional procassas.
Elovations range from 30 feet (plains and vallzys) in the soutnern
sart to +ud feaet above sea level {uplands) ~e:r elainville in tre

nartihern nart of tise Tl facility.
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Tne Attlenorg arva lies entirely -ithin tne .arrajansett sasin, a
structural sasin and topograpinic lawland that is partly susmergjed
tn tne south by the uaters of areragansatt Zay. The axis cf a
northeastward=striking syncline is prasent in the southern portion
2f the mappad irea. [hne axis continues eastuard to the ¢ity of
Taunton (USG3S 1247a). inm asditicn, an anticline may ue prasaznt in
ti: nortnara Ralf of {ae sappen areg; th2 aronable axis extencs
2ast-nortneast from west of Watson fona {U33v lidu/a).

[.e& rocks in the sarragansatt casin ore sedinzatary, of
P2annsylvanian age, any agoroximately 10,320 feaet tnick (U333
147%a), The condville conglomerate of Pennsylvanian aye, the sluest
rock expasad in tne tasin, lias unconformasly on olaar crystalline
rocks., 1he :aode island formation, the usiost oxtensive sacrock of
the vasin, overlies tre Pandville conglomerate and tne Jansutta
Forriation any, in places, rests uirectly upon tae vra-Pennsylvarian
crystalline rocks. e Pennsylvaniin rocks orzoiuly were d2po0sitec
in the Lroad crustal counwarp of the warragansett wasin. .0 marine
fossils are found in the racks of tais age, so the  dasin probaoly
was separated from the sea zuring 21l of deansylvanian tine,
general uplift near the end of the Pennsylvanian period may nave
bean related to a2 late pnase of tha appalachian revolution (UsGS
viu/a)y however, unlifte in tue Tertiary pariys and suoseguent
erosion resulted in & geep dJdissection of cantral and eastern

"Trassachusetts and removal of tne sadiments “ram tae Attleporo araa.

Valleys that were forinec in the harregansatt vey area and taen
filleg witn jlacial depasits are nd0wa well zelow sea level,
tazicating thel ta2 zreqlacial lanu surface was aucn aigher
relative to sea lavel than the orzesaont land surface. Toe Taunton
fiver no the sogutheast of attlevare, far axampiz, Tlows asove 3
argalacial valley, tae floor of .nicy is cover2d aie alacial drift

and 1S n2nerally avout 30 to wu “eet zelou sea leval (Usad 1uo74).



Unconsolidated deposits of Tuatornary age mantle alrost all of the
Cnattlengrg ragion,  Tve glicial clepociss were 12id Jom 5y at least
g Zortinental ic: sneets trat «xtencded 2s far soutn as Long
Island and liew dersey.  The glaciarc ranoved rmast of tn2 greqlacial
scil martle ana anrauz? tue rack szlex cut 1efL some scettered
wa3dthrred Hedrock, tatarial arocad sy the glaciers sas transportady
! Zeposited as till oy tne ice, as saad and gravel by melteuster
sereans, and 3as silt and clay in lakas. Some till lies directly on
hedrscky in oatnar cesas, it is overlain by manv small, thin suanas
containing muck and peat 314 oy straam ccurses with sostglacial
allavium, 541t ard clay accunulated ie temsorary lakas and ponus
and thus are present 1ncally at ta2 Sss2 of, i%eing or 29 top of
dagngits af sand an) aravoel,  oom2 of these Janosits nave since
secome aurien oy alluvium and swanp desosits. dnqlacial surficial
apnsits witnin tne qlaciated crea are ralatively :inor in extent
and thicknass, dtraams “ave depositad alluviom 2long their Courses
since tie last vlacier racederd. Thase cenosits commenly overlie

till, wnich is also lacally expoasd at tne sarface.

L. A-II.L I 1 n.. ). )3‘(

Foursation conditinss in the attlesoro 3raa can aa lirectly
carrelatad wita tae surficial gerlogy. The bearing capiacity of the
i1l i3 gancrally acod (5 to 32 tons por sguare foot) necause of
Aign density and poor sorting.,  fxeoansian is neglisiole, Toa
“2ariny capacity of th2 stratified glacial cedssits and 2lluvium
ca e aifferontiates oy sced/gravel and,sils/clay, taz former
iy rated fair (U te O otons par osguare 1oat) to poor (1 to s tons
pur square Toot) and for silt and clay is vary poor {less than i

T opRr squiare ragt) ta oover.  Structures fouyaued cver small langas

o zamprassible clay or 5ilt sottle usavanle, Lomprassisility and
2edansicn ds nogligizdy except in o thick argasic uopssits (Usad
1 “._‘. 11) .
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Iv appears fran the infornation zatiares ia %his study tnat t.e
radicactivity level of  caste material is sufficiantly 1oy s¢ that no
wriger of i pualic s axpecta2a Lo receive 3 ragiatice use in SxCess
of 1 millirad per year to tie lung or 3 miilirass ger vear 1o toe oont
from irnalation any ingestian, .nesa rafiatisn -gse autcalinas ara
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Introduction

This document has been prepared by Controls for Environmental Pollution, Inc., (CEP) as

requested by Frank Veale of Texas Instruments, Attleboro, Massachusetts.

The following discussion will include; analytical methodologies used to analyze Texas

Instruments' soil samples, preparation methods, instrumentation used, calculation method
pies, prep

and CEP's Quality Assurance Plan.

1.0

Analytical Methods

The procedures used for this contract are routinely utilized by CEP in the analyses of
environmental samples. The analytical methods used have been studied collaboratively
and found acceptable. CEP's analytical procedures are the same as, equal to, or better
than those currently used by the Environmental Protection Agency. All data reported
by CEP and the limit of sensitivity to each analytical measurement technique is
reported at the 95% confideice level. These methods are derived from, "EML
Procedure Manual", HASL-300, U.S. Department of Energy, New York, N.Y., U.S.
Environmental Protection Agency "Radiochemical Method Manual", Los Alamos
Scientific Laboratory "Radiochemical Procedures”, LA-1721 and J.]J. Mueller, "Radio
and Water Chemistry Manual", June 1966, ACNP-66538.

1.1 Soil Samples
1.1.1 Sample Preparation Method

The following soil sample preparation method is used routinely by CEP

and was used for the Texas Instruments Project:

1.1.1.1 The plastic containers were opened when they arrived at the
CEP laboratory and their contents transferred into new clean
drying pans.

1.1.1.2 The drying pans {illed with soil were placed into an oven at
1109C and allowed to dry thoroughly.

1.1.1.3  After the soil was thoroughly dried, the soil was pulverized to

approximately one-hundred mesh.
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1.1.1.4 After the entire soil sample was ground to one-hundred mesh,
the soil was mixed and separated utilizing a splitter box
technique.

1.1.1.5 The thoroughly mixed soil sample was spread out on new clear

plastic, marked off into quarters, and aliquots taken from each
quarter until a uniform sample was collected for analysis.
Gross Alpha and Beta

A 10-gram aliquot of the pulverized sample was ashed in a muffle
furnace, dissolved in hydrofluoric-nitric acid mixture. The residue was
dissolved in dilute hydrochloric acid and evaporated several times with
8N nitric acid and transferred to a tared planchet. The Gross Alpha and
Gross Beta radioactivities were determined using a low background gas
proportional cuunter (Beckman Wide Beta 1l). The Gross Alpha and Gross
Beta activities were corrected for self-absorption.

Radium-226

Two-hundred grams of dried and pulverized sample was placed in a
Marinelli beaker and counted for eight hours, on a Ge(Li) detector, which
is coupled to a 2048 computer based, multi-channel analyzer (Northern
Scientific). The resulting spectrum was fed into a computer and specific
nuclides, if present, were identified and quantized in terms of energy and
net count rate with the aid of the computer. This method was approved
by EPA to determine Radium-226.

Isotopic Uranium (U-234, U-235, U-238)

CEP used the following analytical method for analyzing Uranium-234,
235, 238 in soil: A ten-gram aliquot was spiked with Uranium-232
tracer. Total dissolution of the soil was performed using hydrofluoric-
nitric acic mixture, nitrated and evaporated to dryness. The residue was
dissolved in concentrazed nitric acid and 2gain taken to dryness and

redissolved in dilute acid. The sample was purified with an ion exchange



resin column., The Uranium was electroplated and the discs counted on a

solid state alpha spectrometer and the chemical recovery was

determined from the Uranium-232 tracer peak.

Isotopic Thorium (Th-228, Th-230, Th-232)

CEP used the following analytical method for analyzing Thorium-228,

230, 232 in soil: Two ten-gram aliquots of the specimen were taken and

Thorium-232 external tracer added to one of the aliquots. Total

dissolution of the soil was performed using hydrofluoric-nitric acid
mixture. The residue was dissolved in dilute hydrochloric acid. The
samples were purified with an ion exchange resin column, The Thorium
was electroplated and the stainless steel disc was counted on a solid
state alpha spectrometer and the chemical recovery was determined

from the Throium-232 tracer peak in the second aliquot.

1.1.6 Limits of Detection for Soil

Parameter pCi/gm
Gross Alpha 0.3
Gross Beta 0.1
Radium-226 C.05
Uranium-234 0.05
Uranium-235 0.05
Uranium-238 0.05
Thorium-228 0.05
Thorium-23C 0.05
Thorium-232 0.05

2.0 Activity Determinations

Analytical detection limits are governed by a number of factors including:

2.1

Sample Size

The sample size is taken based on the numerical data one wishes to obtain which

can aescribe a particular situation and which can be interpreted as a basis for



2.2

2.3

2-#

2.5

possible action., The sample size has to be represcntative and provide for

accurate analysis or the entire process is invalid.

Counting Efficiency

The fundamental quality in the measurement of radioactive substance is the
number of disintegrations per unit time. As with most physical measurements in
analytical chemistry, it is seldom possible to make an absolute measurement of
the disintegration rate but rather it is necessary to compare the sample with one
or more standards. The standards determine the counter efficiency which may
then be used to convert sample counts per minute (cpm) to disintegrations per
minute (dpm).

Background Count Rate

Any counter will show a certain counting rate without a sample in positiori. This
background counting rate comes from several sources: 1) natural environmental
radiation from the surroundings, 2) cosmic radiation, and 3) the natural
radioactivity in the counter material itself.

The background counting rate will depend on the amount of these types of
radiation and the sensitivity of the counter to the radiation.

Background and Sample Counting Time

The amount of time devoted to counting background depends on the level of
activity being measured. In general, with low level samples, this time should be
about equal to that devoted to counting a sample,

Time Interval Between Sample Collection and Counting

Decay measurements are useful in identifying certain short-lived isotopes. The
disintegration constant, or its related quantity, the half-life, is one of the basic
characteristics of a specific radionuclide and is readily Jctermined if the half-

lite is sufficiently short.



2.6 Chemical Recovery of the Analytical Procedures
Most radiochemical analyses are carried out in such a way that Josses occur
during the separations, These losses occur due to a large number of
contaminants that may be present and interfere during chemical separations.
Thus it is necessary to include a technique for estimating these losses in the
development of the analytical procedure.
2.7 Equation
The activities per unit sample mass or volume are determined using the following
formula:
3
C+B
T
A = C-B + 1.96 -
(2.22) (V) (R) (E) (e~ AY) (2.22) (V) (R) (E) (e~ AY)
WHERE:
A = Activity as pCi units sample mass or volume.
C = Sample count rate in counts per minute.
B = Background counts per minute.
V = Sample volume or mass analyzed.
E = Counter efficiency and cpm/dpm.
2.22 = Numerical constants to convert disintegrations per minute to picocuries.

(e - t) - Decay factor to correct the activity to time of collection.

T = Counting time in minutes.
1.96 = Statistical constant for the 95% confidence level.
R = Chemical recovery or photon yield.

2.8

Lower Limit of Detection (LLD) Determination

CEP uses the following method to determine lower linit of detection (LLD) as
per Regulatory Guidge 4.13. The LLD is defined, for purposes of this guide, as the

smallest concentration of radioactive material in a sample that will vield a net



count (above system background) that will be detected with 95% probability with
only 5% probability of {alsely concluding that a blank observation represents a
"real" signal.

For a particular measurement system (which may include radiochemical

separation):

LLD - 4,66 sp

E -+ V +222 .Y - exp(- Aat)

WHERE:

b

At

LLD is the "a priori” lower limit of detection as defined above (as pCi per unit
mass or volume). (Current literature defines the LLD as the detection capability
for the intrumentation only, and the MDC, minimum detectable concentration,
as the detection capability for a given instrument, procedure, and type of
sample.)

is the standard deviation of the background counting rate or of the counting rate
of a blank sample as appropriate (as counts per minute).

is the counting efficiency (as counts per disintegration),

is the »sample size (in units of mass or volume).

is the number of disintegrations per minute per picocurie.

is the fractional radiochemical yield (when applicable).

is the radioactive decay constant for the particular radionuclide.

is the elapsed time between sample collection (or end of the sample collection
period) and time of counting.

The value of sp used in the calculation of the LLD for a particular measurement
system is based on the actual observed variance of the background counting rate
or of the counting rate of the blank sample (as appropriate) rather than on an
unverified theoretically predicated variance,

In calculating the LLD for a radionuclide determined by gamma-ray
spectrometry, the background included the typical contributions of other
radionuclides normally present in the samples.



3.0 Major Nuclear Instrumentation

The following nuclear instrumentation was used to analyze samples.

3.1

3.2

3.3

3.4

Tracor Northern Computer Based Gamma Spectrometer

The Gamina Spectrometer consists of a Tracor Northern TN-4500 Multichannel
Analyzer equipped with: a) a DEC LSI-11/23 microprocessor; b) a DEC RT-11
version IV operating system; c) a free standing console consisting of a full ASCII
keyboard; and d) a comprehensive MCA Control Section and e) two solid state
Ge(Li) detectors and three intrinsic detectors having 2.8 KeV, 3.0 KeV, 2.07 KeV,
1.85 KeV and 1.85 KeV resolutions and respective efficiencies of 16.1%, 8.9%,
22.6%, 30.6% and 25.1%.

The Computer Based Tracor Northern Gamma Spectrometry System is used for
all gamma counting. The system uses the latest software to search and identify,
as well as quantize the peaks of interest.

Beckman Wide Beta Il Low Background Gas Proportional System

The Beckman Wide Beta Il two-inch detector counting system has an average of
2.5 cpm Beta background and 0.1 cpm Alpha background. The system can also be
set up for one-inch detector. The system capacity is one hundred samples. The
detector has an efficiency of 49% for Cesium-137 and 40% for Plutonium-239,.

Beckman Wide Beta Il Low Background Gas Proportional System (Simultaneous)

The Beckman Wide Beta Il two-inch planchet counting system has an average of
2.5 cpm Beta background and 0.1 cpm Alpha background. The detector has a
49% efficiency for Cesium-137 and 40% for Plutonium-239. This system has
been designed for simultaneous alpha and beta counting. The system sample
capacity is one hundred samples.

Beckman Low Beta Il Low Background Beta System

The Beckman Low Beta li Gas proportional one-inch detector counting system

has an average of 1.5 cpm Beta background and 0.! cpm Alpha background and
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detector efficiency of 49% for Cesium-137 and 40% for Plutonium-239. The
system capacity is one hundred samples. The system can also be set up for two-
inch detector having 2.5 cpra Beta background and 0.1 cpm Alpha background.

Beckman Low Beta I Low Background Beta System

The Beckman Low Beta [l Gas Proportional two-inch detector counting system
has an average of 3.0 cpm Beta background and 0.2 cpm Alpha background and
detector efficiency of 49% for Cesium-137 and 40% for Plutonium-239. The
system capacity is one hundred samples. This system can also be set up for one-
inch detector having 1.5 cpm Beta background and 0.1 cpm Alpha background.

Alpha Spectrometry Systems

One Alpha Spectrometer consists of four silicon surface barrier detectors
contained in a vacuum chamber and connected to a Northern Scientific
multichannel pulse height analyzer. Two spectrometer systems consist of eight
silicon surface barrier detectors each cohtained in separate vacuum chambers
and connected to a Nuclear Data Computer Based Spectrometer and a second

Northern Scientific Pulse Height Analyzer.

4.0 CEP's Receiving Procedure

Upon arrival at the laboratory, each sammple is assigned a color-coded number. The

laboratory receiving report is filled out to include:

(a)
(b)
(c)
(d)
(e)
(1)
(g)

customer's name and address,
attention indiviudal,
laboratory code number,
sample type,

date and time collected,
customer identification, and

analysis required.
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The laboratory receiving report consists of five pages and is distributed as follows:

(a)
(b)
(c)
(d)
(e)

Original Copy - department head

Laboratory Copy - laboratory supervisor
Acknowledgement Copy - client, if required
Accounting Copy - Quality Assurance/Accounting
Project Director Copy

This form of receipt allows for few errors to occur:

(1)

(2)

(3)

The laboratory receiving reports are reviewed by the Quality Assurance
Department prior to disseminating the forms to the individuals.

The accounting sheet is kept on file in the Quality Assurance Department until a
report is submitted for review. If Accounting should receive a report without an
accounting sheet, the report is re-routed back to Quality Assurance.

Each department head and supervisor review the laboratory receiving report

during scheduling. If any questions are raised, they are brought to the attention

- of quality assurance personnel.

Personnel Training

Although the degree of skill and training necessary for personnel naturally corresponds

to individual job responsibilities, all laboratory personnel are acquainted with basic

laboratory operations. The laboratory analyst learns:

n

(2)
(3)
(%)
(5)

how the sample processing system of the laboratory works so that he is familiar

with the sequence of work;

how the samples are to be treated when they arrive at the laboratory;
how to use routine laboratory equipment;

how to clean glassware properly; and

how to maintain routine laboratory equipment.

Before a new analyst is assigned to independent work, a gradual on-the-job training

program is conducted. The trainee first observes experienced personnei at work and

studies the laboratory manual thoroughly. The trainee then performs the analysis of

spiked samples under the close supervision of an experienced analyst. Finally, the

analyst is allowed to work independently, but his work is checked frcquently at first.



Provisions are made to retrain each analyst regularly, especially in areas in which he
does not perform often.

The work in the laboratory ranges from sample preparation to simple analyses such as
gross beta or solids analysis, to complex analyses, such as strontium or plutonium
separations or atomic absorption analysis. The time necessary to train an analyst
properly increases with the difficulty of the analyses expected of him. Several months
of training may be necessary before a new analyst can perform independently all the
types of work required of him.

The most difficult task in the laboratory is to operate the analytical or counting
equipment 'properly. This job is complicated because the operator must be able to
detect invalid‘data early, in order to avoid wasting time and analytical effort. CEP's

lab staff has five or more years experience and 95% of the lab staff has a degree.

Quality Control Program

In order to insure the utmost in precision and accuracy of all analyses, a three phase
quality control program is in effect at all times.

6.1 Reagents, Carriers And Tracer Radionuclides

All reagents, including carriers and tracer radionuclides, which are
critical to the procedures in question are standardized and checked
periodically by the Quality Assurance Officer. When possible, the-
reagents are standardized using two different chemical procedures, e.g.,
strontium carrier-gravimetrically and atomic absorption,

6.2 Spike Samples

All personnel within the laboratory are required to run spiked samples to prove
their proficiency in determining accurately the content of the spiked sample in
question. Furthermore, to eliminate the possibility of preferential treatment of

a spiked sarmple by an analyst, spiked samples are slipped into routinely analyzed
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samples without the knowledge of the analyst. Also, every set of samples has a
spike and a blank run with it.

Instrumentation

All instrumentation is maintained on a preventive maintenance program by the
manufacturer. Each instrument is checked with a standardized source weekly.
If the source check detects any anomaly from the routine performance of the
instrument, no analysis is allowed to be performed by that instrument until it is
functioning properly.

All radioactive sources and solutions used for calibration are calibrated against
National Bureau of Standards' standards where possible. Interlaboratory
comparisons with the United States Public Health Services, U.S. Environmental
Protection Agency, Environmental Radioactivity Laboratory Intercomparison
Studies Program, and with many public health departments are performed
periodically. The above three phase quality control program is administered by
the management of CEP.

Sample Analysis

Blank and standard spike samples are analyzed routinely along with the samples
as part of CEP's internal quality control program. This program includes both
intra and inter-laboratory samples. Also included in this program are internal
laboratory spike {ILS) samples which are known performance samples introduced
by the analyst. All samples with the exception of the ILS's, are assigned code
numbers to prevent samples being given preferential treatment.

All reagents, carriers, radioactive tracers and instrumentation used in analysis
are calibrated on a scheduled basis as described in the Quality .\ssurance Plan,
The methods employed for analysis are those which measure the desired
constituent with precision and accuracy and meet the data needs in the presence

of the interierences normally encountered. The routine analysis of spiked
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samples is the measurement of quality while the use of analytical grade reagents
is a control of measure. The quality control program has two primary functions.
First, the program monitors the reliability of the results reported. The second
function is the control of quality in order to meet the program requirements.

Data Handling and Reporting

A system for controlling the passage of data through the laboratory has been
established. A general outline of the data handling process is described below:

1.) As resuits are completed, more information such as the name of the
analyst who performed the work, his calculations for the sample, and all
pertinent data that would allow recalculation of resuits at a later time, if
necessary, is noted on the result sheets.

2.) As various analyses are performed and results are reviewed by the analyst,
the request sheet is checked off and the resuit sheets are attached to the
analytical request sheet, _

3.) After all analyses are completed, the results are sent to the laboratory
supervisor and department head for reporting results. After the results are
reviewed, they are transferred to a final report form.

4.) The report form is submitted to the Quality Assurance Department for
review prior to typing of final report.

5.) The analysis request form and result sheets are appropriately filed for

future reference. Several years of results are kept for ready reference.

This procedure allows data to be tested for adequacy at any point during the
analysis and to be re-examined at a future date. The data are reviewed
thoroughly several times by designated personnel, beginning with the senior
analyst, before being reported in final form.

In any analytical program, the department head and Quality Assurance
Department are responsible for recognizing anamolous results and discussing
these with the appropriate persons so that a sample can be renanalyzed before it

is discarded after a significant amount of time has passed.



7.0 Quality Assurance Practices

7.1

7.2

Introduction

CEP's analytical laboratories role is to provide our clientele with precise and
accurate data from which decisions can be made. CEP's quality assurance
program has been designed to: (1) ensure the accuracy and precision of data
Jroduced by the laboratory and, (2) maintain the quality of the laboratory data
continuously.

Functions of Quality Assurance Department

CEP's quality assurance department is a separate entity from the operating
(laboratories) division reporting directly to the president. The quality assurance
program implemented by CEP includes quality control as stated in regulatory

uide 4.15 "quality assurance comprises all those planned and systematic actions
4 P P y

that are necessary to provide adequate confidence in the results of a monitoring

program, and guality control comprises those quality assurance actions that

provide a means to control and measure the characteristics of measurement
equipment and processes to established requirements; therefore, quality

assurance includes quality control”,

The quality assurance plan (CEP-QA-1, See Appendix A) provides the policy for
quality assurance program for CEP's analytical laboratories. Specific procedures
have been written to be followed for certain activities. A copy of QA policies
and procedures list is attached for your reference.

The department supervisors, quality assurance director and quality control
officer work together in order to insure the reliability of the analytical results
reported. In both design and implementation of the guality assurance program,
these individuals maintain lines of communication in order to fully evaluate the

accuracy and precision of the results,
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As results are completed, information such as the name of the analyst who

performed the work, his calculation for the samples, and all pertinent data that

would allow supervisor and manager to review the data are noted on the result

sheets. After all analyses are completed, the results are sent to the department

manager for review and transferred to the final report form.

The responsibilities and authority of the quality assurance department are

discussed in CEP-QA-1, Appendix A. In addition, the department is also

responsible for the following:

1.

Develops and carries out quality control programs, including statistical
procedures and techniques, which will help laboratories to meet authorized
quality standards at minimum cost; and advises and assists management in

the installation, staffing and supervision of such programs.

2. Monitors quality control activities of the laboratory to determine
conformance with authorized policy and procedures and with sound
practice; and makes appropriate recommendations for correction and
improvement as may be necessary.

3. Seeks out and evaluates new ideas and current developments in the field of
quality control and recommends means for their application whereever
advisable.

4, Advises management in reviewing technology, methods and equipment,
with respect to quality aspects.,

. Advises the Purchasing Section regarding quality of purchased materials,
reagents and chemicals.

6. Recommends packaging materials and procedures.

. Performs related duties as assigned.

Personnel Qualifications

The degree of skills and training necessary for laboratory personnel is dependent

upon their job responsibilities. All laboratory personnel, however, are required

to be
learn:

1.

thoroughly acquainted with basic laboratory operations. He/she must

how the simple processing system of the laboratory works;
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2. how each type of sample is to be treated when it arrives in the laboratory;
3. how to use rsutine equipment; and
4.  how to clean glassware properly.

The analyst, regardless of degree or experience, undergoes a thorbugh, gradual
on-the-job training program. This is by observing an experienced analyst at work
and by studying the analytical procedure thoroughly. In addition, this includes a
discussion of CEP's Q.A. program. Job descriptions for each position are
maintained by the personnel department,

Operating Procedures and Instruction

The policy in developing or implementing procedures for a monitoring program
are discussed in the quality assurance plan. The procedures for specific
activities are listed in the "Q.A. Manual Checklist", Appendix A.

The methods employed for analyses are those which measure the desired
constituent with precision and accuracy and meet the data needs in the presence
of the interferences normally encountered. . The routine analysis of spiked
samples is the measurement of quality while the use of analytical grade reagents
15 a control of mcasure. The quality control program has two primary functions.
First, the program monitors the reliability of the results reported. The second
function is the control of quality in order to meet the monitoring program
requirements.

Records

Upon arrival at the laboratory, each sample is assigned a prefixed color-coded
number. This code number is placed on all apparatus used for that sample during
chemical and radiometric determinations. This code number is recorded in the
laboratory receiving report which is filled out at the time that the samples are
received, The laboratory recciving report consists of five pages which are

distributed to various departments within the company. This number is used for
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retrieving the raw data on any sample after analysis has been completed.
All records of analyses are kept in storage as required. This includes all raw
data, calculations, quality control data and reports.

Reference Standards And Instrument Performance Checks

All radioactive sources and solutions used for calibration are calibrated against
Nationa] Bureau of Standards' standards where possible.

All reagents, including carriers and tracer radionuclides, which are critical to
the procedures in question, are standardized and checked periodically by the
Quality Assurance Officer. When possible, the reagents are standardized usihg
two different chemical procedures, e.g., Strontium carrier-gravimetrically and
atomic absorption.

All personnel within the laboratory are required to run spiked samples to prove
their proficiency in determining accurately the content of the spiked sample in
question. Furthermore, to eliminate the possibility of preferential treatment of
a spiked sample by an analyst, spiked samples are slipped into routinely analyzed
samples without the knowledge of the analyst. Also, every set of samples has a
spike and a blank run concurrently with it.

All instrumentation is maintained on a preventative maintenance brogram by the
manufacturer. Each instrument is checked with a standardized source weekly.
If the source check detects any anomaly from the routine performance of the
instrument, no analysis is allowed to be performed by that instrument until it is
functioning properly.

Calibration procedures for measuring and testing equipment have been prepared.
In addition, procedures for the preparation and use of quality control charts have
been written. (See "Q.A. Manual Checklist" list),

Inter- And Intra-Laboratory Analyses

The quality assurance plan (CEP-QA-1) defines the policy in these aspects of the



quality assurance program. In addition, the procedures to carry out these
activities have been prepared and implemented. The specific procedures are
CEP-QA-17, CEP-QA-27, CEP-QA-28, and CEP-QA-29, which include the
analysis of reagents blanks, duplicates, internal lab spikes and blind spikes, as

well as cross-check samples from U.S. EPA.
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CONTROLS FOR ENVIRONMENTAL POLLUTION, INC.

QUALITY CONTROL PROGRAM

QUALITY ASSURANCE PLAN

ENVIRONMENTAL CHEMISTRY, NUCLEAR MEASUREMENTS, RADIOBIOASSAY,

AND WATER CHEMISTRY .

PLAN DESCRIPTIOQN

1

]

1

.

.2

.3

Purgose

The purposes of this Quality Assurance Plan are: {(a) to
define the nalure and extent of Quality Assurance for Environ-
mental Chemistry, Nuclear Measurements, Radiobioassay and
Water Chemistry; (b) to set forth the requirements for prepa-
ration of Q.A. and Q.C. procedures; and (c) to provide a
general description of the methods to be used in carrying out
the Quality Assurance Surveillance and audit functions.

Scope -

This Quality Assurance Plan is intended primarily tc cover
radiochemistry and other chemistry activities associated with
providing Controls for Environmental Pollution's clients a
quality service.

Objectives

The overall objective of this Q.A. Plan is to (a) verify
that work procedures and practices are adequate to assure that
all clients are kept within the limits regulated by the State
and federal agencies; (b) to coordinate an in-house Quality
Control program independent of external programs to assure that
Controls for Environmental Pollution, Inc. is operating at maxi-.
mum efficiency; including specific objectives as follows:

a. To verify that chemistry activities are documented and
coordinated with the client's program so as to preclude sur-
prises or apparent anomalies;

b. To verify that all chemistry procedures and practices are
correct and adequate for the intended usage and required
accuracy and reliability of results;

c. To verify that the procedures and practices conform to the
Client's Specifications with respect to methods and
frequency of sampling and analysis;.
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d. To verify that procedures and practices are appropriate
for and consistent with the Client's Specifications and
other regulatory criteria;

e. To verify that qualified personnel are provided with
continued training, as necessary, for proper performance
of the analytical work;

f. To verify that records are completed and maintained for
each sample and analysis conducted;

g. To verify that procedures contain adequate Quality Control
features and that such Quality Controls are practices as
part of normal routine;

h. To verify that equipment is maintained and calibrated to
the extent and at the frequency necessary for accurate
results.

2.0 RESPONSIBILITIES

3.0

Responsible to prepare, review or otherwise assist in develop-
ments of Quality Inspection and Quality Assurance procedures, in-
structions and plans. Responsible to review procedures, specifications
and other control or source documents as may be required in the .develop-
ment of surveillance procedures or other quality assurance procedures
or requirements. Responsible to perform inspections, write reports and
provide follow-up action and to direct and review the analytical efforts
in the accomplishment types of quality assurance activities. Respon-
sible to evaluate tests, non-conformances, standard requirements,
reqgulatory requirements and to make recommendations for resolution and/or
further evaluations by management, other departments or outside con-
sultants. Responsible to issue or recommend stop work orders for work
which is not in compliance with requirements.

LOCATION OF WORK

Quality Assurance activities associated with Environmental Chem-
istry, Nuclear Measurements, Radi-bioassay, and Water Chemistry work
may be performed at any of the following locations as necessary to
accomplish the objectives of this Q.A. Plan:

a. Administrative offices of Controls for Environmental Pollution, Inc.

b. Central laboratory facilities of Controls for Environmental
Pollution, Inc. located in the Operational Division.

c. Other locations of CEP laboratories.
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4.0 SCHEDULING

Quality Control, Quality Assurance Surveillance, and certain activities
necessary to prepare for Q.A. Audits, as further defined in Sections 5.0
and 6.0 of this Q.A. Plan, shall be performed regularly. For those types
of analysis performed regularly and requiring a high degree of sensitiv-
ity and accuracy, as jointly designated by the manager or supervisor or
department involved, the director of Quality Control, and Quality Control
Officer.

Quality Assurance Audits shall be scheduled and performed as follows:

4.1 Chemistry (Water Quality)

REV.2- a. Internally spiked samples issued monthly by Quality Control officer
will be as follows:

Wet Chemistry

Nitrate, Boron, Fluoride, Total Phosphate

Atomic Absorption Spectroscopy

Barium, Beryllium, Cadmium, Calcium, Chromium, Cobalt, Copper,
Iron, Lead, Lithium, Magnesium, Manganese, Mercury, Nickel,
Potassium, Selenium, Silver, Sodium, Strontium, Vanadium, Zinc

Spiked samples that will not be introduced into the monthly Quality
Control program are as follows:

Total Dissolved Solids, Sulfate

These parameters (Sulfate and Total Dissolved Solids) will be
represented by semi-annual Environmental Protection Agency cross-
check samples and Environmental Resources Associates certified samples.

Spikes not introduced into the lab should be documented on an
Explanation Form,

b. Spiked samplies provided by the Environmental Protection Agency as
cross-check samples will be submitted semi-annually.

c. Standardization of reagents which are critical to proper results
Monthly or prior to use, as appropriate.

d. Results of spiked sample analysis reviaved and evaluated as are
received by Quality Control Officer.

€. Prompt review and evaluation of any unusual or unexpected results
will be subject to rerun.
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4.2 Radiobioassay

4.3

4.4

4.5

a.

Blanks and standards run Daily on each instrument in regular
use or prior to use, as appropriate.

Spiked or split samples issued weekly, biweekly and monthly by
Quality Control Qfficer.

. Results of analysis of blanks, standards and spiked or split

samples reviewed and evaluated by Quality Control Officer.

. Prompt review and evaluation of any unusual or unexpected

analytical results, any such results will be subject to rerun.

. Reagents, carriers and tracer radionuclides which are in regular

use and are critical to proper results standardized Monthly or
prior to use, as appropriate.

Environmental Chemistry

a.

The

Chemistry and radiochemistry methods same as paragraphs 4.1 and
4.2 where applicable.

Intercalibration by Controls for Environmental Pollution, Inc.'s:
laboratory with other laboratory agencies.

Quarterly review of results and evaluation of any indicated
probable trends.

. Prompt review and evaluation of any unusual or unexpected analyti-

cal results, any such results are subject to rerun.
requirements stated above shall apply only to those analyses re-

quired by the Client's Specifications.

Gas

Chemistry

a.

Checks of the gas chromatograph against certified reference
standards for all primary system impurities which must be con-
trolled within specified limits, at least Weekiy or prior to use,
as appropriate.

Instrument Calibration (Nuclear Measurements)

All

laboratory instrumentation and equipment shall be maintained on

preventive maintenance programs as appropriate for the nature and
frequency of usage.

Except as indicated in paragraph 4.2 (a) of this Q.A. Plan, laboratory
instruments in regular use shall be checked Weekly against standards
traceable to standards issued by the National Bureau of Standards.
Less frequently used instruments shall be similarly calibrated prior
to use.
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METHODS

The nature of Environmental Chemistry, Radiobioassay, and Water Chemistry
work is such that most Quality Control and Quality Assurance measures
must be built into the analytical procedures in order to be effective.
Because the sample is almost always consumed or altered during the
analytical processes, laboratory personnel must make certain that every
step is done correctly to yield valid results.

The work procedures must include the use of standardized practices and
equipment which have been demonstrated to adequate for compliance with
client's requirements as regards accuracy, sensitivity and reliability

of results. Laboratory personnel must be trained on the particular methods
and equipment to be used. Equipment, chemicals, samples and instrumentatior
must be controlled at every step to assure accuracy and reliability.

5.1 General Quality Assurance Methods

To accomplish the objectives of this Q.A. Plan, Quality Control and
Quality Assurance requirements shall be implemented, through the
analytical procedures and the laboratory administative procedures and
controls, utilizing the following general methods.

5.1.1 Quality Control

a. Standardization and qualification of procedures including:
1. Uniform step-by-step procedures (Cook book form);
2. Training of personnel in use of procedures and equipment;

b. Uniform instructions for reagent preparation, control, -
storage, use and shelf life (including appropriate labeling
and dating);

c. Proper selection of glassware, plastic containers and other
analytical equipment and supplies;

d. Regular calibration of equipment (with standards trace-
ability to National Bureau of Standards where necessary
and available);

e. Uniform and consistent procedure for taking, controlling,
preserving and using samples (including identification
labels with dates and time, type and amount of preservative,
and control number for all record purposes);

f. Provisions for control of procurement, storage and use of
all chemicals used in analvtical procedures;
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. Provisions for analysis of duplicate samples, including

standards and blanks where such procedures are required.

Independent selective review and checking of calculations,
curves or other analysis of results.

i. Standardized logs and analysis record sheets for recording

sample identification, procedure used, results, and independent
checks where required.

Quality Assurance Surveillance

The spiked sampling program and the Q.A. Audit program provides
an adequate assurance that the CEP Q.C. Program/Q.A. Plan is
being adequately implemented. Therefore, deletion of the Q.A.
surveillance requirements has been made from the CEP Q.C. Pro-
gram/Q.A. Plan.

Quality Assurance Audit

Certain audit-related requirements will be implemented directly
in the work procedures; other audit functions will be developed
as part of the preparations for conducting Quality Assurance
Audits as provided in Section 6.0 of this Q.A. Plan. The
following basic methods will be used for auditing:

a. Introduction of spiked samples {(contents unknown to Controls
for Environmental Pollution, Inc.'s staff);

b. Laboratory intercalibration by use of split samples with
client's laboratory;

c. Independent review of results of selected analyses (including
spiked samples);

d. Direct inspection of laboratory and audit of work and records.
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5.2 Particular Work Methods

The following basic methods shall be followed to accomplish
the objectives of this Q.A. Plan.

5.2.1

5.2.2

Chemistry (Water Quality)

A1l Water Chemistry personnel shall follow the Water
Chemistry Procedure Manual approved by management. Al!
analytical results shall be recorded on approved forms
after each test and signed by the Laboratory Supervisor.

On a monthly basis, spiked samples of ions commonly tested
during the week shall be introduced into the laboratory
operations by the Quality Control Officer. On a quarterly
basis, water samples with various ion concentrations shall
be presented for analyses, from a source independent of
Controls for Environmental Pollution, Inc. laboratory.

A1l such monthly and quarterly results shall be reviewed
independently and, where necessary, corrective action shall
be recommended to the laboratory management, with a copy to
the President.

Radiobioassay

A1l Radiobioassay personnel shall follow the Radiochemistry
Procedure Manual apgroved by management. All analytical
results shall be recorded on approved forms after each iso-
tope analysis and signed by the laboratory supervisor.

On a daily basis, all counting equipment in regular use
shall be checked using blanks and standards on each instru-
ment. Less frequently used equipment shall be similarly
calibrated prior to use. On a monthly basis, unknown spiked
samples shall be sent to the Controls for Environmental
Poi.ution, Inc. laboratory for analysis. All such results
shall be reviewed independently and, where necessary, cor-
rective action shall be recommended to the labo:ratory man-
agement, with a copy to the Operations Manager and Director
of Quality Control.

In addition to preventive maintenance, each instrument in
regular use shall be checked weekly. Less frequently used
instruments shall be calibrated prior to use. If any irregu-
larity is detected in the calibrations or counting perform-
ance of any instrument, no analysis shall be performed on
that instrument until it is functionira procerly.
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5.2.3 Environmental Chemistry

Environmental samples are analyzed in a low background
laboratory which deals primarily with trace level radio-
chemistry.

Environmental samples shall be collected and analyzed in
the manner and on a schedule as necessary to comply with
the Client's Specifications.

Results shall be formally reported to the management

monthly, within ten (10) days following the end of the
reporting period. Unusual, unexpected or anomalous results
shall be reported immediately to the Quality Control Officer,
who shall initiate appropriate action to review and evalu-
ate the results and take corrective action if indicated.

5.2.4 Gas Chemistry

Gas Chemistry analyses shall be conducted in accordance with
the Analytical Instruments Procedures Manual approved by the
management.

The checks given .in paragraph 4.5 of this Q.A. Plan shall be
performed at the frequency indicated, Complete records shall
be maintained of these checks, including the gas supplier's
certification of references standards and the basis for that
certification.

5.3 New Procedures

When a procedure is not available, the requirements will be
evaluated and a suitable analytical method established. After
satisfactory verification that the procedure provides the necessary
sensitivity, accuracy and selectivity, a formal procedure will be
approved by the supervisor and Director of Quality Control and
included in the appropriate Procedure Manual.

PROCEDURE REQUIREMENTS

As indicated in Section 5.0 of this Q.A. Plan, the Quality Control
and Quality Assurance Surveillance procedures are incorporated into the
analytical work procedures and laboratory administrative procedures and
instructions.

Quality Assurance Audits (QAA's) shall be perforuied as follows,
with the numbering shown to be used for record purposes. Scheduling
of these audits will be as deemed necessary by the director of QA.
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CEP-QA-3 Quality Assurance Audit, Water and Organic Chemistry
CEP-QR-4 Quality Assurance Audit, Radiobioassay

CEP-QA-2 Quality Assurance Audit, Environmental Chemistry
CEp-QA-5 Quality Assurance Audit, Nuclear Measurements

Reports of these QAA's shall describe the particular activities
audited; the basis and procedures for examination and evaluation
of records; procedures for verifying validity and consistency of
results; procedures for evaluating adequacy of Q.C. and Q.A.
Surveillance Activities; and deficiencies and implementing
corrective action.

REPORTS AND RECORD REQUIREMENTS

7.1

7.2

7.3

7.4

7.5

Chemistry (Water Quality)

Records and reports of analytical results of the various
samples, including quantities and chemical constituency, shall
be retained as permanent records.

Nuclear Measurements

A1l records and logs relative to data and radioactive
materials prepared shall be kept as permanent records.

Radiobioassay
Records and reports shall be retained as permanent records.

Environmental Chemistry

Detailed analytical records and quarterly reports shall be
retained as permanent records. Records and reports shall be
prepared as directed by CEP clients.

Gas Chemistry

Records and reports shall be reta‘ned as permanent records.
In addition, records of all certified reference standards, and
their correlation with analytical results, shall be retained for
the time period established by the client.
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7.6 Quality Assurance

Quality Assurance records shall consist of all logs, reports,
results, deficiency reports and the like which are generated in
the course of carrying out the requirements of the Q.A. Plan.
Such Records shall be retained as permanent records in accordance
with CEP's administrative requirements.

ATTACHMENTS

None

REVIEW, APPROVAL AND DISTRIBUTION

9.1 Quality Assurance Plan and Procedures

The first drafts of the completed Quality Assurance Plan and
Procedures for Environmental Chemistry, Nuclear Measurements,
Radiobioassay, Water Chemistry, and all subsequent drafts or
changes to these Plans and Procedures shall be distributed for
review, comment and approval as follows:

Manager of Nuclear Measurements 1 Copy (For review and comment)
Manager of Radiobioassay 1 Copy (For review and comment)
Manager of Environmental

Monitoring 1 Copy (For review and comment)
Operations Manager 1 Copy (For review and comment)
Manager of Water Chemistry 1 Copy (For review and comment)
Director of Quality Assurance 1 Copy (For approval)

A marked-up copy of the Plan and Procedures, or a comment
letter incorporating all comments from the reviewers, shall be
returned to the issuer (Quality Control Officer) within ten to
fifteen days.

After resolution of all comments, and completion of signatures
required on the signature sheet, the Director of Quality Assurance
will approve the Plan and Procedures and distribute copies to the
controlled distribution.
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9.2 Quality Conirol Inspection Proéédures

Any Quality Control Inspection Procedures foun: to be
necessary shall be reviewed by the Director of Qua ity
Assurance, or his assignee.

Applicable, up-to-date QCIP's shall always be available at
the Quality Control Office for use by personnel assigned
specific QC duties.

A complete set of current QCIP's shall always pe readily
available at the Quality Control Office.



CEP-QA-1
CEP-QA-2
CEP-QA-3
CEP-QA-4
CEP-QA-4A
CEP-QA-5 -
CEP-QA-6

CEP-QA-7
- CEP-QA-8

CEP-QA-9
CEP-QA-10
CEP-QA-10A
CEP-QA-11
CEP-QA-12
CEP-QA-13
CEP-QA-14
CEP-QA-15
CEP-QA-16
CEP-QA-17
CEP-QA-18
CEP-QA-19
CEP-QA-20
CEP-QA-21
CEP-QA-22
CEP-QA-23
CEP-QA-24
CEP-QA-25
CEP-QA-26
CEP-QA-27
CEP-QA-28
CEP-QA-29
CEP-QA-30
CEP-QA-31
CEP-QA-32

QA MANUAL CHECKLIST

Quality Assurance Program

Environmental Chemistry QC Audit

Water Chemistry QC Audit

Radiobioassay QC Audit

Radiation Control Manual for Laboratory Personnel
Nuclear Measurements QC Audit

Standard Operating Procedure Quality Assurance Instrument ani History
Records

Quality Assurance Audit Checklist - Laboratory Area

Standard Operating Procedure Quality Assurance Instrument and History
Records

Radionuclide Issuance Procedure

Definition of Terms

Quality Control

Counting Techniques and Data Handling

Training Program for New Employees

Procedure for Filling Sample Ledger Sheets for Reactor Account
Nuclear Measurements Instrument Loading and Unloading Procedure
TLD Ledger Sheets Procedure

Sample Storage Procedure

Quality Assurance Spike Program for Environmental Department
Quality Assurance Plan for Waste Water

Waste Water Chemistry Audit Procedure

Quality Control in Waste Water

Quality Control of Laboratory Services

Quality Control of Glassware in Waste Water Chemistry (see QA-37)
Instrument Calibration and Maintenance Procedure for Water Quality
Water Quality Data Handling and Reporting

Importance of Quality Assurance in Water Quality Department
Glossary of Terms used in Water Quality

Spike Program for Radiobioassay Department

Spike Program for Water Quality Department

Spike Program for Waste Water Department

Training Program for New Employees in Water Quality and Waste Water
Personnel Bioassay Monitoring

Soil Sampling Procedure



CEP-QA-33
CEP-QA-34
CEP-QA-35
CEP-QA-36
CEP-QA-37
CEP-QA-38

CEP-QA-39
CEP-QA-40
CEP-QA-41

CEP-QA-42
CEP-QA-43

CEP-QA-44
CEP-QA-45
CEP-QA-46

CEP-QA-47
.CEP-QA-48

CEP-QA-49
CEP-QA-50
CEP-QA-51

CEP-QA-52
CEP-QA-53
CEP-QA-54
CEP-QA-55
CEP-QA-56
CEP-QA-57
CEP-QA-58
CEP-QA-59
CEP-QA-60
CEP-QA-61
CEP-QA-62

CEP-QA-63

Air Sampling Procedure

Grab Water Sampling for Radioactivity

Grab Water Sampling Procedure for Water Quality Analysis
Vegetation Sampling Procedure

Quality Control of Glassware in Water Chemistry

Sampling and Preservation of water for compliance with Nat{onal Interim
Primary Drinking Water Regulation 40 CFR 141

Quality Control Program for Water Chemistry
Quality Control Program for Organic Chemistry (Pesticides)

Quality Assurance Operating Procedure for Recording Temp. of Freezer,
Refrigerator, Ovens and Incubators

QA Operating Procedure for Verification of Accuracy of Thermometers

QA Standard Operating Procedure for Verification of Accuracy of Mettler
Analytical Balances

Same as 43 but for Top Reader
QA Standard Operating Procedure for the Calibration of Wide Beta Systems

QA Standard Operating Procedure for Determining Efficience of Detectors
for Wide Beta Il and Low Beta II Systems

QA Standard Operating Procedure for Calibration of Low Beta II Systems _

QA Standard Operating Procedure for frequency of Calibration maintenarce
& efficiency determination of Beckman Low Beta Il and Wide Beta Il
Systems .

Quality Control Program for Organic Chemistry
Protective Clothing for Non-Radiological Work

Responsibilities to insure Proper Contamination Control of all Personnel
Involved in Toxic Work

Safety Records, Logs, and Reports

Training Program for Field Personnel

Medical Assistance Programs at CEP's Facilities

Bottom Sediment Sampling for Rivers

Procedure for Analytical Performance of Radioanalytical Lab.
Quality Control of Counting Equipment (Radiochemistry)
Importance of Quality Control in Radioanalytical Laboratory
Preparation of Precision Control Charts

Preparation of Accuracy Control Charts

Phytoplankton and Zooplankton Sampling Procedure

Sampling Procedure for Water at Epilimnion, Thermocline and Hypolimnion
in a lake

Standard Operating Procedure for Loading and Unloading Wide Beta II,
Instrument #11



CEP-QA-64
CEP-QA-65
CEP-QA-66

CEP-QA-67
CEP-QA-68

CEP-QA-69

CEP-QA-70
CEP-QA-TT
CeEP-QA-72

CEP-QA-73
CEP-QA-74
CEP-QA-75
CEP-QA-76

CEP-QA-77
CEP-QA-78

CEP-QA-79

CEP-QA-80

Standard Operating Procedure for Loading and Unloading Wide Beta 11,
Instrument #1 or #11

Standard Operating Procedure for Loading and Unloading Low Beta II,
Instrument #2, #15 or #18

Standard Operating Procedure for Loading and Unloading Low Beta II,
Instrument , New Low Beta

Bottom Sediment Sampling in Lakes

SEagdard Operating Procedure for Loading and Unloading NMC PC-3T and
Standard Operating Procedure for returning NMC PC-3T and PC-4 to
operation after a power failure

Control of Incoming Reagents and Chemicals

Quality Assurance Plan - Organic Chemistry

Standard Operating Procedure for returning Beckman Wide Beta and Low Beta
to operation after a power failure

Standard Operating Procedure for returning Northern #8 to operation after
a power failure

Standard Operating Procedure for returning ND Alpha Spec to operation
after a power failure

Standard Operating Procedure for returning Northern Econ II to operation
after a power failure .

Standard Operating Procedure for returning L5-100 and LS 110C to oper- -
ation after a power failure

Procedure for Receiving Reagents and Chemicals

Standard Operating Procedure for returning Gamma System to operation
after a power failure

Verification of Analytical Data in the Event of Nuclear Instrument
Malfunction

Procedure for receipt of samples
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FROM: R. 6. hr. Chief
Uranfum Fuel Licensing Branch

Diviston of Fuel Cycle and
Materfal Safery, WSS

SUBJECT: REQUEST FOR COMFIRMATORY SURYVEY OF TEXAS
INSTRUMENTS, INC., PROPERTY, SNN-23

By letter dated November 2, 1982, Texas Instruments, Inc. (T1), submitted the
results of their radiological su of 8’1dings 3, 4, and the reminder of
Buflding 10 (outside the former HFIR ares) that had been used a number of

years ago for radicactive material processing at the VI Attleboro site in

support of an application to terminate Specfal Nuclear Material License No.
SNM~23. Ve have reviewsd the results of their survey and request your assistance
in making a confirmatory surn{ to verify that the facflity and equipment have
been decontaminated to acceptable levels.

A copy of the TI November 2, 1982, submittal s enclosed.

The results of the confirmatory survey and your recommendations on this matter
should be submitted to the Uranium Fuel Licensing Branch, Division of Fuel
Cycle and Materfal Safety, Office of Nuclear Matarial Safety and Safeguards

so that we mey take appropriate actfon.

The results of the confirmatory survey of the former HFIR area in Building 10
were reported in your Inspection No. 70-00033/82-03.

iy
e a ARE
R. G. Pnge. Chief
Uranium Fuel Licensing Branch

Division of Fuel Cycle and
Materfal Safety, NMSS

Enclosure: TI letter dated 1112182
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MEMORANDUM FOR: R. W. Starostecki, Director RGPage
No. 2, Division of Resfdent and
Projact Inspection
Regfon I

Uranium Fuel Licensing Branch
Division of Fuel Cycle and Material Safety, NMSS

SUBJECT: REQUEST FOR COMFIRMATORY SURVEY OF TEXAS
[us‘mml !Mo. mm'. Sm°z3

By letter dated May 17, 1982, and supplements dated June 24, and July 9, 1982,
Texas Instrumeats, Inc. (Y1), submitted the results of their radfological
survey of Building 10 in support of an application to terminate Specfal
Nuclear Material License No, SNM-23. MNe have reviewed the results of their
survey and request your assistance in making a confimmatory survey to

:oﬂ{y that the facility and equipnent have been decontaminated to acceptable
evels.

Copfes of the Tl May 17, June 24, and July 9, 1982, submittals are enclosed.

The results of the confirmatory survey and your recommendations on this
matter should be submitted to the Uranium Fuel Licensing Branch, Division
of Fuel Cycle and Material Safety, Office of Nuclear Material Safety and
Safeguards 3o that we may take appropriate action.

Origina) Signed ty
Raiph G. Page

R. G. Page, Chief

Urantum Fuel Licensing Branch

Divisfon of Fuel Cycle and
Material Safety, NMSS

Enclosures: TI letters dated
5/Y1/82, 6/24/82, and
1/9/82
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