—

= = OHM Remediation
\ E\(l\un‘mp

A Subsidiary ol OHM Corporation

11-Mar-97

Mr. Kevin Reilly

Defense Na*'nal Stockpile Center
8725 John J. Kingman Road

Fort Belvoir, Va. 220606223

Dear Kevin

The foliowing information is in response to the letter dated January 30, 1997 from Mr. Dominick A.
Orlando, Project Manager, low-level Waste and Decommission Projects Branch, Division of Waste
Management, Office of Nuclear Material Safety and Safeguard, US Nuclear Regulatory Commission
to Kevin Reilly.

As indicated by the memo contained in this package, Mr. Wayne Gaul has provided the requested
calibration data and answers to the remaining questions. OHM has, in the past, responded to
questions from the NRC on behalf of the DLA . The existing project funds are exhausted. Any
additional request for information or additional question pertaining to the Curtis Bay Project will have to
be considered cost growth and handled through the Change Order process.
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IN REPLY
REFER TO

DEFENSE LOGISTICS AGENCY
DEFENSE NATIONAL STOCKPILE CENTER
8725 JOHN J. KINGMAN ROAD, SUITE 3339
FT. BELVOIR, VIRGINIA 22060-6223

DNSC-ME

MAR 18 149/

Mr., Dominick A. Orlando

Project Manager

Division of Low Level Waste Management and Decommissioning
U.S. Nuclear Regulatory Commission

11555 Rockville Pike

Rockville, MD 20852

Dear Mr. Orlando:
Per our recent discussion, we have gathered the
responses to your last remaining questions. Enclosed for

your review is information and clarifications you requested.

I have included two copies of this information. One for
NRC and one for the MDE.

Should you have any questions please feel free to
contact me on (703) 767-6522.

Sincerely,

Specialist
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From. Wayne Gaul To. Phil Maiich Date. 314/97 Tirve 064315

To:

From:

Date:

i_-

\

OHM Remediation Services Corp.

Nuclear Services Division

Stan Hodges
Wayne Gaul

March 14, 1997

Subject: Response to Curtis Bay Depot Questions

Reference Letter from Mr Dominick A O-lando, Project Manager, Low-Level Waste ard
Decommissioning Projects Branch, Division of Waste Management, Office of Nuclear Material
Safety and Safeguards, US Nuclear Regulatory Commission to Kevin Reilly, dated January 30,

1997

This is in response to the questions asked in the referenced letter

1

2

The calibration data for the equipment used for survey activities is attached

The four point block average of 0 dpm/100 cm?’ is correct and represents data from points

that were recorded as O dpm/100 cm’ because after subtracting background the reading

was negative and at that time in the project negative numbers were not recorded
Therefore the results represent four areas where, once background was subtracted, the
results for all four places were less than background and O was recorded. Four zeros
fivided bv “~ ir, resu't in 3 four point average of O dpm/100 cm?

Activity levels such as this were treated as an activity below the guideline value of 1000
dpm/100 cm’ because “The limit for activity on a building or structure surface is three
times the guideline value when averaged over an area of 100 cm? " From NUREG/CR
5849 Section 852 « Buildings or Structures Any activity level greater than 1000
dpm/100 cm’ (number without adding the associated error) was remediated regardless
of being less than three times the guideline value

Large area detectors were used in a scaler mode, with a fixed count time, to determine
the average dpm/100 ¢cm? The count time was determined from calculations that
required the minimum detectable activity to be less than the guideline value This was
also dependent on background The large probe size was corrected to correlate to an
area of 100 cm?




CERTIFICATION OF CALIBRATION

Instrument ESP-1 / SPA-3
Serial Number_ 1645/5676 \ 1101

Type of Source_Cs-137 10mCi S/N 733
MP-2 S/N 192 e

A £ T * ' "PLUKE B010A §/N 4530050 | Py
L2l \ L]
Range Calibration Point Reading
b _CNT/MIN - 0.5 mR/he _ 5,78+405 CNT/MIN _

- CNT/MIN . 1.0 mR/hr B _1,11406 CNT/MIN _

i) This probe is energy dependent. * If direct readout in mR/hr is desired,
4 ol ‘ the ESP/SPA-3 should be calibrated using gamma radiation with energy

" ' comparable to that being meas.:ed.

oy i\ calibration Constant__ 1.00s00  *  High Voltage 9.75+0. Volts_
‘. Dead Time (Sec.)_ 7.18-06 Input Sensitivity 10 mv
tw-
Overrange 3,66+406 CNT/MIN

Calibration sources used have calibraticn traceable to the N £.8:%:

P Date JAN 10 1993 Signature ézzl [W TEST

P.O. Nunber_Q_ﬁ_O/ 7&;‘

ll

T LT

1> A subsidiory of
P ﬁ 8 Thermo .nstrument
Systems Inc.




Eberline Instrument Corporation

CERTIFICATION QOF CALIBRATION

Inst'uv"veﬂtg_o" \JA (—‘3'7 o, [ESRRES
Serial tumber 150G /16110 /11193
s/~ ND sl N1

Type of Source p\_ﬁ, 239 S 1189 sl 2190
FLuke [W\0A SN S285024

PP SINHCO

Range Calibration Foint Reading

_emrfrand 4300 con(am 434002 crrleun (3337%)
eNT/onard 12900 copra(am) . 490403 carlwun (3859
/e ES000 e (2 591404 _carrluind B10%)

TS 1184000 cp &s,(J_I>~ 405 crlnanio S%)

< the Calibration Constant 1s 1.00, the 2 pi counting efficiency is:

Readinqg LN X 100 = Per Cent Efficiency

Calibration Point CPM (2 pi)

Calibration Cunstant_\-GQ_t_QQ_h__ High Voltage ), 24 )__‘"f\—' %____“
Dead 7iie (Cec.) |20 -0 Input SG"Slthit»’»_HL_Q__“""‘«}

Overrange !\‘\ ,/ v

Calibration sources used have calibration traceable to the N.I ii
Date__ JUL 2 5 199‘@ Signatu ’“Mﬁ@/‘ o -
4

oo e 1301722 -4

A subsidiary of
Thermo 'nstrument
Systems Inc.




Eberline Instrument Corporation

CERTIFICATION OF CALIBRATION

Instrument ESP-1 / LUDILUM 844-10

Serial Number 2477/11221/PRO6QTLZ/

. 11065

Type of Source Cs~-137 10mCi S/N-733
MP-2 S/N 739
FLLKE B8010A S/N 5740119

Rahge Calibration Paint Reading
CNT/MIN .S mR/hr &.07+05 CNT/MIN
ONT/MIN -~ = == L mR/br 1,21+06 ONT/MIN

- "'\' r

This probe is energy deperuent. If diiect
the ESP should w calibrated using gamma
to that being measured.

readout 1n mF .« 1S desired,
radiation with energy comparable

Calibration Canstant_1.00+00 High Voltage 8.50+02 wvolts

Dead Time (Sec.) 1.15-05 Input Sensitivity 10 mv

Overrange_4,14+06 ONT/MIN

able to the N.I.S.T.

Calibration sources used have calibrati

‘AUG 16 1994 - Si

Date

P.0. Number 23&‘)!'262:‘! -

A subsidiary of
Thermo Instrur =nt
Systems Inc.




CERTIFICATION OF CALIBRATION

Inst'unent_f.sp—// -5/4 '_5
Serial Number o73/-7r///0 55///.70
Type of Source CS-/37 /0m & u-733

MP-2 S/n- 223
FLuKE Sofon s/~ -S790/(7

>
Range Calibration Point Reading
CNT /M 5 MR/ A G. 25405 LT/
L & /f T
ﬁ/er/Mm/ A /mg//ir /. 23406 &«gﬁww'

-

The SPA&-3 probe is energy dependent. f direct readout in mR/hr is
desired, the ESP/S5PA-3 should be calibr . ted using gamma radiation with
energy comparable to that being measured.

Calibration Constant_ /L OO 400 Migh Voltage 7. So 402 Vv

Dead Time (Sec.) 7.(2:3 -6 Input Sensitivity

/O mV

/
Overrange 3. 7¥+0 6 c',vfr/Mr ~/

Calioration sources used have calibration tré;,_fme to the N.I.S.T.

MAY 2 4 1934

Date Signature _ \/&'M»

P.0. Number

l R

EBédine Instiument Corporation ‘

1301733 & 3¢

l
!
|
!
x
}
|
|
!
|
{
i
|
l

|

A subsidiary of
L Thermo Ins ament
Systems Inc.




Eberline Instrument Corporation

CERTIFICATION OF CALIBRATION

Instrument ESP-1 / SPA-3

Serial Number 2479/11223 / 11188

Type of Source Cs~137 10mCi S/N 7353
MP-2 §/N 192
FLIKE 8020B S/N 4005114

* Range Calibration Point Reading

3 ‘
b R/hr 2 /b  2.03+02 uR/ir
£ y OO |
CWRMe ' .5 mR/hr . 5.12+02 yR/he
gl uR/hr B Lk 1 mR/hr L 1.00+03 uR/hr
= uR/hr e 2 _mR/hr n ___2.01+03 uR/br

This probe s energy dependent. 1f direct readout in mR/hr is desired,
the ESP/SPA-3 shauld be calibrated usmg gamma radiation with energy
comparable to that being meabured il

¢ tep

~ >
ow

Calibration Constant_ 8.10+10f o -‘;High Vol tage_9.03+02 Volts
Dead Time (%“oxc.) 9.50-06 Inp\Jt Sensitivity 10 mY

Qverrange 2.86+03 pR/hr

! Calibration sources used have calibration traceable to the N.1.S.T.

D;!Le ~0V 21 1994 qunaturp‘/lﬁ%ﬂ‘b‘ IUA

p.o. nunper [ J0/7Ad

A subsidiary of
Thermo Insti ument
Systems Inc.




Eberline Instrument Corporation

CERTIFICATION Of ALIBRATION

Instrument ESP-1 -1
. 1 oy 2/ 1 ~y 11 ' .
Serial Number 24 11225 / 1118
lr',;)b* Of (.-,.“Ll_‘.’ [ = a_ ‘472
FLUKE 8020B S/N 4005114
) Mrati F t Read inc
maige AallbDratlior oLwNt ead ing

WAeRGl ;1. SESEAIAS ——o RN __9.12+02 YR/hr
p/ hr 1 mR/hr 1.00403 pR/br
pR/Zbr 2 mR/hr 01403 _pR/he
This probe s energy dependent. 1f direct readcut in mR/hr is des ired,

the ESP/SPA-3 should be calibrated using gamma radiation with energy
comparable to that being measured.

Calibration Constant 8.10+10 High Voltage 9.03+02 Volts
Dead Time (Sec.) Q. 950-06 - Input Sensitivity 10 _aV

Overrange__ ___2.86+03 pR/iw

Calibration sources used have calibration traceable to the NiEBets

-l

Date»ﬁ_v_I‘_p___v_vkzﬂ__l_",_ggi@_m“__Mﬁ_"_'?;i'.kj]rn;n' ire «M‘Léi <
p.0. tumer 730/7dd

A subsidiary of
thermo In;..ument
Systems Inc.




Eberline Instrumnent Corporation

CERTIFICATION OF CALIBRATION

Instrument «gﬁE-:L/ ﬂL_- 3::.7__.,_

Serial Number 5713% 21
fal Num ._'zg.oa/m__s/ AT T R

Type of Source U230 gn1\89 sfel 1190

P ‘ Fou S008 /n 5255024
fh o M- A s/o 400 L TN
Ay ‘ ] |
" Range Calibration Point : Reading

AT [ nd LA covn € gl_ﬁiggmi(nt%\)

__mt/m.».sl__ _\lﬂd}_e?_“_‘\_c}—ﬁ Ullet 03 carrfru (3157%)
TGN 155,000 cora(af) . SulaB 04 cardmn Gz
C'Jt/MI » _ \;ﬂim:\_ﬁ.ﬂ, 453 405 carleas (38.32) ||

R o When the Calibration Constant is 1.00, the 2 pi counting efficiency is:

: keading X 100 = Per Cent Efficiency
P Calibration Point CPM (2 pi)

& Calibration Constant__LLQ_Q_tQQ__ y High voltage |\ 10 +03

Dead Time (Sec.) L?f)-og Input Se’ws;tlvitv_lQ__J\)
g Overrange \:) j A
Ve 7
iy |
‘, '3\ Calibration sources used have calibration traceable to the N.I1.S.T.
the
E
% JUL 2 5 1004

Date Signature_

\
AL - msh
o0 nower 130173 2 795@)

A subsidiary of
_ Thermo Instrument

iyl Systems Inc.



Eberline Instrument Coyporation

CERTIFICATION OF CALIBRATION

Instrument ESP-2 / HP-270
Serial Number 1252/11855 / 01110
10mCi S/N 733
Type of Source Cg-137 10 Ci S/N 375
MP-2 S/N 174
FLUKE B8010A S/N 2650076

Range Calibr: 'ion Point Reading
L it I I ek eiissmeris . 2 mR/hr  2.05+00 mR/hr
e R a1 20 mR/hr 2.00+01 mR/hr
— DR/ 200 mR/br | 1,89+02 mR/hr
mR/hr B RibE. 2.02+403 mR/hxr

Calibration Constant_7.00+07 High Voltage B8.97+02 Volts

Dead Time (Sec.)_9.80-05 Input Sensitivity 10 &V

Overrange 4.19403 mR/hr

Calibration sources used have calibration traceable to the N.I.S.T.

y T
pate_ [EB 9 1995 H ¢ <

P.0. Number <7<36k;//{7

EISN
TEST
:

L

Signature

l L

A subsidiary of
Thermo [ 1strument
Systems Inc.




Eberline instrument Corporation

CERTIFICATION OF CALIBRATION

Instrument ESP-2 / ¥

i
i
ion
=)

Serial Number 1252/11955 / 00558

“ype of Source SrY-90 §/N 544,76
-137 10m /

MP-2 8/N 174
FLUKE BO10A S/N 2650076

Range Calibration Point Reading
CNT/MIN " . sB3so cpM  (2n) 6.58403 CNT/MIN(78.8%)
N, < ¢ ¢ ——— —..22200 CPM _ (2m) 1.94+04 CNT/MIN(B7.4%)

When the Calibration Constant is 1.00, the 27 counting efficiency is:

LR | - ) (R X 100 = Per Cent Efficiency
Calibration Po nt CPM (2w)

Calibration Constant_1.00400 High Voltage 8.97+02 volt

Dead Time (Sec.)_5.06-05 Input Sensitivity 10 _mV

Overrange_4.95+06 CNT/MIN _

Calibration sources used have calibration traceable to the N.I.S.T.

pate FEB 91995  signature /0 {' /_:’5 s \T%()

P.O. Number_jzmiiézéllljzAwn~"

A subsidiary of
m Thermo ..astrument

Systems Inc.




Eberline Instrument Corporation

CERTIFICATION OF CALIBRATION

Ingtrument ESP-2 / AC-3-8

Serial Number 1252/11855 /

Type of SourcePu-233 §/N 6913,7188
7189,7190
MP-2 S/N 174
FLUKE B010A S/N 2650C76

Range Calibratior. Point Reading
—— CNT/MIN " 2,300 CPM _ (2m) 2.76+02 CNT/MIN(21.2%)
CNT/MIN —..12,800 CPM __ (2m) 2.81+403 CNT/MIN(22.0%)
. CNT/MIN 156,000 CpM __ (2m) 3.49+04 CNT/MIN(22.4%)
e CNT/MIN 1,198,000 CPM __ (2m) 2.82+405 CNT/MIN(23.5%)
When the Calibration Constant is 1.00, the 2n counting efficiency is:

____ _Reading X 100 = Per Cent Efficiency
valibration Point CPM (2m)

Calibration Constant_ 1.00+00 High Voltage 8.51+02 Volts

Dead Time (Sec.)__ _ 1.00-05 Input Sensitivity 10 VvV

Overrange N/A =t

Calibration sources used have calibration traceable to the N.I.S5.T.

Date FEB 9 1095 ___Signature //Z// / /‘{::'f
P.O. Numbet'_,j_)idé_/_/“z.v—“.._

A subsidiary of
Thermo Instrument
Systems .nc.
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CERTIFICATION OF CALIBRATION

Instyument BOP-2 / BP-260

Serial Wmber 995 / 11287 / 11238

7624,
Type of Bource BrX- -

90 §/M 8-544
Cs-~137 10mCi S/X 733

10 €1 8/N 375
NP-2 5/W 126

PLUKE 8010A 5/W 2435022
|

f
Rarige Calibration Deoint Reading |
——CETMIN —8,350 CO (3w} §5.08:03 ONT/MIN(60.5%]
N - T

23,200 COM (Ar)

1.36+04 CNT/MIN(6L.2%)

Nhan the Calibration Constant is 1.00, the 2 » counting efficiency is:

X100 =

. Meading Per Cent Efficiency
Galibration Point CPM (2 %)

Calibration Constant 1. .0U0+0y

High Voltag. 8.97+03 VOILS

Dead Time (Bec.). 6.40-0%

Input Semeitiwity 30 i
Overrange __4.75+06 CNY/MIN

Calibration sources used have calibratiom traceable to the N

Date FEB : ?, M ___v_____ﬂimacmd_fw.__

vo. waver_ 30T

B4-24-1995 @9:57AM

BB3 252 5932




shise [nstruinent Carp

DoOratian

Instrument B3P -

CERTIPICATION OF CALIBRATION

VP ¢ DY i S ——

Serial Nusber 295 / 11257 [/ 1048
Type of Source Cs -

10mCy1 S/M 733
137 A0 €4 <IN 375
ME-2 B/M 136
FLUKE 8010A S/N 2435022

Pepd Time (Sec.)

2.%50-08%

Range Calibration Peoint Readiag
. mR/hx STCC T L. 2.08+00 amt/br
nRr/ by 20 sR/kx 1.96+01 mR/hx
. BR/Rx —200 mR/Br e . 3.90402 mR/hr
SRS . e e L e —t:07407 eR(BE
Ccalibration Comstant £.50407 Bigh Voltage B8.97+02 Volts

Input Bensitivicy 10 =V

FEB 9 WSS

Date

calibration sources used have calibratiou traceabls to the ".1.8.T

Overrange L A.9840) mR/Be

azwwtmew @

p.0. m-b.:,f!__&&;; uz______

A sabmdiary of
— Thermo Instrument

Systems Inc.

B4-24-1995 29:57AM

883 252 S932

P.83



0o Fomin o, . "
e Instrument Corporatior

CERTIFICATION OF CALIBRATION

Inatrumeut BOR 32 [ AC-3-8

Sexial Wumber 995 / 11257 / 11258
Typs of SouzcePu-..2 &5/

ZA84
7189.7190
MP-2 S/W 126
FLUKE B010& S/N 2435022

Rangs Calibration Point Reading
e ONTAMIE 1,300 ¢ M__{3pi) = 2.60+02 CWT/MIN(20.0%]
_CNT/MOE 12,800 CPM___ (2pi)  2.8A+03 ' TE/MIN(.9.6%)
oy e e b i 156,000 CPM_ (2pa)  A.00+DA CHT/MIN(13.3%)
_CNT/WIN 1,198,000 CoM __(2pi) 2.44405 CNT/MIN(20,4%) H

When the Calibratiom Comstant is 1.00, the 2 pi couatiayg efficiescy ig:

. BRAAIDG = X 100 = Per Ceat Efficiency
Caiibration Point C¥M (2 pi)

Ca’ ibration Coastant____ 1.00+00 Bigk Voltage 1 .15+03 Velts

Dead Time (Sec.) 1.00-05 Taput Sensitivity 10 v
Overtange N/A
Calibraticn sources used have calibration traceabls to the + s

vate__ FEB _9M® = gignaeure i Suss @ \
».0. m.:__’ZBQ&UQW D

B84-24-1995 99:57AM 803 252 S932 P.82



Ebetline Instrument Corporation

CERTIFICATION OF CALIBRATION

Instrument £ .5 F- - ﬂz./ﬁ'_e?_ig._-
Serial f-unmr__?__?s;[/%?éé? A 733

70 Cu JI/A- 378
Type of Source_(5-/27 Jooe & a/d- 37¢
MP-2 s(9-T73%
FLuLE 20oioa Szd- s790//9

»
.

Range Calibration Point Reading

erlv 005 Rlhe 4 §o-03% K.T/X»
R/As .08 &TZ/V 4.95 -02 é’/%(

Az il -&ZA‘ g 5.0/ -0 Ki//{—
K/Ar é 2 K}/}\» i 5.0 +00 K[//{.«-
Yyl(f 50 K.r[/xr Sa/ 4o/ Kr//:_

Calibration Constant_H.43 406 High Voltage S.4+92 VPe

Dead Time (Sec.) |.49 -0 S Input Sensitivity [O myv

Overrange S.5(+0l &y//‘r

Calibration sources used have calibration traceable to the N.1.5.T.

| JUN { /—; ?é s
Date 1 0 ]w Signature 7/( T __4 - C

F.0. Number 73@73&

A subsidiary of
Thermo Instrument
Systems Inc.




Eberline Instrument Corporation

CERTIFICATION OF CALIBRATION

Instrment ESA2 /4
Serial Number 49 .5///)5 Zr///}béz

/ a*/J UEBY
Type of Source pug ol 3D S/ - 1:89,7/90
MP-2 s/ - 739

FLVKE FOI0A §/Hi- 57¥0llF

r
i

Range Calibration Point Reading
Covr laesa/ (200 tom ) SiTH0R ent/mud (318%)
C'Jr,/q ) (=0 709 __(ffmn ey 508403 o«r,%«,»/ Q‘o. oY
.y / / |
c‘m{f/uw /5. S 400 Cfmn &0 L. OK4OY ATy i (3725

CAC/M«/ . 4l awa i @m) ¢57¢05 e/ §r1%)

When the Calibration Constant is 1.00, the 2 pi counting efficiency is:

Reading X 100 = Per Cent Efficiency
Calibration Point CPM (2 pi)

Calibration Constant /.00 + OO0 High ‘wolta:_;e_é,os#o3 Voo

Dead Time (Sec.) (.00 O S Input Sensitivity O mv

Overrange '\j{ [q,

Calibration sources used have calibration traceable to the N.I1.5.T.

) L
Date - b 1954 Sianatur Q /éj k(‘; TEIS?r
Signature - & 5
Pg(;(l.}
I‘ P.0, Mxmber{)SOJ/)aa (0 }q)o |

A subsidiary of
_ Thermo Instrument

Systems Inc.




berline Instrument Corporation

CERTIFICATION OF CALIBRATION

Instrument &S/}- oL //ﬁp’ﬂ'ic L.

Serial Number _?"b/ 1127_5.2 IQTJ/
Co SYrt-T7332
Type of Smrce._&:‘»f;t_/_?._zg_ G Y- 375
MP-2 sln-T29

FLUKE SOI0A SiH- S7Y0/1/9

»
\

Range Calibration Point Reading
o /)
mﬂ.{/l\r o mK///\» . 24400 m&r//v
mR/A 20 mRM- Do tol mk/hs
1, { L
kb oo mB/A- 91402 mRf-
é p
m&T/}v : - KT//m i O(+03 mﬂ,//(f
Calibration Constant G.93%4+c7 High Voltage  8.97+02 voc
Dead Time (Sec.) ‘Lt% -=S Input Sensitivity_ |0 mv
Overrange 4.0 +0>
th Calibration sources used have calibration traceable to the N.I.

Date JUN 10 199# Signature_ \//lim —ﬁi\ik\'{/(

o e 7301023 (@q*

A subsidiary of
- Thermo Instrument

Systems l.ic.
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Eberline Instrument Corporation

CERTIFICATION OF CALIBRATION

Instrument  £.7 4 2//}//’-9/0/)1_
Serial Number 99 57/'//.757,'///.75‘?

Type of Source SI'Y- 90 ;/wf-— Tol0 S-5¥Y
(Ol . 723
CS =137 70 & J/i- 375
MP-2 SiN- 739
ELuké 8oloRA §l-S2v0/D

Range Calibration Ppint Reading
J.ng/@# f 4o Gt ) 538 v03 cvp/mn (626%/
AT /Pyl 23 Yoy o @ LY Swel cNTfmmd Gh 7K

-~

When the Calibration Constant is 1.00, the 2 pi counting efficiency 1is:

Reading ik X 100 = Per Cent Efficiency
Calibration Point CPM (2 p1)

Calibration Constant /00 #0080 High Voltage ¥.97+03 VO<

Dead Time (Sec.) 7.7 -©05 Input Sensitivity /O mv

Overrange . 0 +0l c,wr/u__ﬁ_/ '
1 7 : 5

.

Calibration sources used have calibration traceable to the N.I1.5.T.

JUN10 1 e
1
Date - Signature (\ &;"14.

( TEST
P.0. Number 130[ ZQQ

0

lt

-

A subsidiary of '
m Thermo "istrument

Systems Inc.
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CERTIFICATION OF CALIBRATION

Instrument. ESP-2 / HP-270

¢ the o 1E Serial Nunber 1497/00695 / 02214

. 10mC1i S/N 733
Type of Source Cs-137 10 Ci S/N 375
MP-2 S/N 174
FLLKE B8010A S/N 2650076

Range Calibration Foint Reading
o [ mR/hr N " 2 mR/hr __2.05+00 mR/hr
L mR/ hr 20 _mR/hr _ 2.00+01 mR/br
mR/hr - 200 mR/br 1.89+02 aR/hr
L o
mR/hr 28/ , 2.02+03 mR/hr
l . -_— -
R % v \
) ORI Y
A SRS | 1 # T
¥ e g
LT AP et
~ Calibration Constant_6.45+07 ‘' High Voltage 8.97+02 Volts
: Dead Jime (Sec.) 9.80-05 , Input Sensitivity 10 mV
..l s
Overrange 4.,07+03 mR/hr
"‘ ! ‘ el

i% Cahbratxon sources used have calxbratlm Lraceeule to the N.I.

;;,..

L1 ’ (

?

pate DEC 7 1908 — A M { S N

wr-ﬂmma.__ | tai?-‘ﬁ

A subsidicry of

Thermo istrument

Systems Inc.




Eberline Instrument Corporation. . . ., ;

CERTIFICATION OF CALIBRATION

Instrument ESP-2 / HP-260

Serial Number 1497/006995 / Q2213

Type of Source SrY-90 S/N 544,7620
Cs~137 10mCi S/N 733
10 Ci S§/N 375
MP-2 §/N 174
FLLKE B010A S/N 2650076

Rarge Calibration Point Reading
CNT/MIN 8350 CPM (2m) 5.26+03 CNT/MIN(&E3.0%)
CNT/MIN 22200 CPM (2n) 1.44+0Q4 CNT/MIN(64.97%)

When the Calibration Constant is 1.00, th2 2n counting efficiency 1s:

Reading X 100
Calibration Point CPM (2n)

#t

Per Cent Efficiency

Calibration Constant_l.00+00 2" High Voltage 8.97+02 volts
Dead Time (Sec.)_6.20-05 Input Sensitivity 10 _aV
o v Dverrange_4,82+06 CNT/MIN L
113 ‘
pn Calibration sources used have calibration traceable to the N.1.8.Ts

¥ E/;:, / // - /rear
; Date DEC ‘ lgg" Signature ) [ )"é \—
J-7 ¢ ! :

\ l ' P.0. Nunber 13QJM,ﬁ }g/??ﬁ

A subsidiary of
_ Thermo Inst ument

Systems Inc.




j 7
p’ ’
R, (R PRI T CERTIFICATION. OF > CALIBRATION
i 7 Jer ey
P 194 ,
o ‘F‘;’.‘ o ! a
O e e Instrument ESP-2 / AC T-7
' e L e
,,;-" dhoss e A ] Serial Number 1497/00695 / Q2215
SMoP L T i; .r-|.‘ Bkt . " -
ol ™ ’ . ’. “»‘ s b
L ity Type of SourcePu-239 S/N 6913,7188
B3 o PRl & < LY W 7189,7190
Y3 S . “MP-2 S/N 174
-« . FLIKE B010A S/N 2650074
e wa - f e ' .
: & Range Calibration Point Re:ading
AR s
I-!i ‘ "4"’ : ity ey s i
ot re e CNT/MIN 1,300 CPM - '(2n) 5,14+02 ONT/MIN(39,.5%)
”;v‘f ; byt g ; Lel
> SR sk cm’mm 12,800 CPM +(2n) 4,96+03 ONT/MIN(38.8%)
Wty : 4 s
djyinirs CNT’M‘N 156,000 CPM 7 (2n) b.09+04 CNT/MIN(39.0%)
o w ; , 1{ : i : .
‘S" i g CNT/MIN 1,198,000 e “ L (2n) 4,80+05 ONT/MIN(40.1%)
1 o , » g e
b Y IO ‘."". e '«":
o ARt 01 !
" u.{’l‘,., .I’ '7.‘
IR 1 Bived i SRR A o T '
whan\tm Calxbratxor\ Cm'stant 15 g.}OO, tta Zn counting efficiency is: .
3 e . . r«. . ¥ Sdy W @ 3
il g “dj £ . AL .,.', o 3 . g
;“]-“,‘,\' 1 r‘h&.—. Ré‘adlnq v i ;,... :
F,Calibrancn Point CPM (2n) A t
‘1? i . o : P, ! p
* _-w* L’?'?'?;i“ 1..4"7' ' i "i’ i
U ‘a Apgd 5y % o ) LR | Vel
AR AL : HIRNLL
r-fv Calibranm Constant lgh Voltage 1 18+03 Volts . i 4t
‘\ * ;’q T gl [ i v‘ :
V. u, Dead".'hg\e (Sec.) 10 mV o
ot 0""‘, x‘;*r“\ ¢ . . ¥ p
‘, ~ ] v . - {‘
Reh Overr ; e N/A Vg . by b
x; TF' 4 ., ".6*. . s ; <000 ‘ o > ey it 4§33 '
P ; h" ; ! ‘r.u‘ o ‘§ { by d ; :
‘ !3 U A el Ty sl R R kg UM
e W :‘.‘c;l‘.i.br?‘xm sources used have calxbrat m,traceable to the N.I. S T. b 1. o
o BToe B3 Sy 1 R | (N LT o1 /L El g
" g ' b # . € E ‘\ W = 4
1§ AL A ¢ TE '
eU Ry D ONE B R ) /ﬂ £ 4) @ '
“ Date .ugnature ‘
‘\“‘ P ?‘ ‘;. ‘ “gx'
U RS, | g /
¥
P.0. Nunber E . ’)(2[ 2‘2& ,:‘ : 0 Q‘
T EEEL R RSO T P Lyt
A subsidiary of i avy_itt;)ﬁy.a f 2%
¥ Thermo Inst :ment L Stk AR b
.,;..p& Systema Inc. i W ""I‘at. It o B




Eberlifle Instrument Corporation

CERTIFICATION OF CALIBRATION

Instrument ESP-2 / HP-270 -

Serinl Number 825 / 1105 / 2266
10mCi S/N 733

Type of Source Cs-137 10 Ci S/N 375

M- 2 S/N 126

FLIXE BOL10A S/N 2435022

Range Calibration Point Reading
g/ Ty nR/hr 2.05+00 nR/br____
mR/hr 20 mR/hr 1.94+0' mR/hr
mR/hr 200 _mR/t 1.95+02 mR/hr
uATALS 2 R/br 2.05+03 aR/hr
Calibration Constant X+07 High Voltage 8.97+02 Volts
Dead Time (Sec.) 1.05-04 Input Sensitivity 10 mv
Overrange 3.69+03 mR/hr
Calibration sources used have calibration traceable to the N 5.7,

(1:1

SEP 21 1994
Signature ’fé&tf M

Date

P.0O. Number 730/7&9*

A subsidiary of
Thermo In ‘rument
Systems Inc.




Eberline Instrument Corporation

CERTIFICATION OF CALIBRATION

Instrument ESP-2 / AC-3~7
Serial Number B29 1109 /7 5478
Type of SourcePu-"39 S/N 6913,7188

7189 ,7150
MP-2 S/N 126
FLUKE B010A S/N 2435022

Range Calivration Point Reading
CNT /MIN 1,300 CPM__ (2pi) 5.01+02 ONT/MIN(38.6%)
CNT/MIN 12,800 CPM (2pi) 4,93+03 CNT/MIN(38.5%)
CNT/MIN o 156,000 CPM __ (2pi) &.12+04 CONT/MIN(IS . 2%

CNT/MIN 1,198,000 CPM__ (2pi) 4,85+05 CNT/MIN(40,5%)

When the Calibration Constant is 1.00, the 2 7i counting efficiency 1s:

Reading X 100 = Per Cent Efficiency
Calibration Point CPM (2 pi)

Calibration Constant 1 . OO+Q0 High Voltage_1.15+03 Volts
Dead Time (Sec.) 1,20-05 Input Sensitivaty 10 _mV
Overrange N/A

Calibration sources used have calibration traceable to the N.I.S5.T.
©
Date SEP 21 1994 Signature M &, 4%—0“' v
)
o e 1 20[733 7y

A subsidiary of ¢
Thermo Ins' ument (
Systems Inc.




Eberline Instrument Corporation

- " |
CERTIFICATION OF CALIBRATION |
l
1
|
Instrument ESP-2 HP-210T i
i
Serial Number 825 / 1105 / 11151 '
1045/92 ,
Type of Source SrY-90 S/N 1147/92 l
Cs-137 10mCi S/N 733 l
10 Ci S/N 375 |
MP-2 S/N 126
FLLKE 80104 S/N 2435022
Range Calibration Point Reading
CNT/ZMIN 8,460 CPM_ (2n) 4,567+03 CNT/MIN(55.2%)
CNT/MIN 29,7900 CPM  (2n) 1,43+04 CNT/MIN(S5.24)
When the T 'ibration Constant is 1.00, the 2 n counting efficiency 1is:
Reading = X 100 = Per Cent Efficiency
Calibration Point CPM (2 n)
Calibration Constant 1. 00+00 High Voltage 8.97+02 Volts
Dead Time (Sec,) 7 . 50~05 Input Sensitivity 10 aV
Overrange 4.60+06 CNT/MIN
Calibration sources used have calibration traceable to the N.1.5.T.
ok
S\
- \ 14/
Date SEP 21 13% Signature J&#’CA Shuks N\
/" Era
' /‘ -
1 107
P.0. Number 0/ Q \& ./
I L

A subsidiary of '
- Thermo Inst-ument f

Systems Inc.




Eberline Instrument Corporation

-

CERTIFICATION OF CALIBRATION

Instrument ESP-2 / HP-270

Serial Number_1496 / €99 / 1522
10mCi S/N 733
Type of Source_Cs-137 10 Ci S/N 373
MP-2 S/N 174
FLUKE 8010A S/N 2650076

Range Calibration Point Reading
L __mR/hr 2 mR/hr 2.05+00 mR/or
mR/hr 20 mR/he . 2.01+01 mR/hr
mR/hr : 200 mR/hr 2.06+02 mR/hr .
_mR/hr Yok 2 R/hr 2.02+03 mR/hr
Calibration Constant____6,15+07 High Voltage_8.97+02 VYolts
Dead Time (Sec.) 8.60-05 Input Sensitivity___ 10 _mV
Overrange 4.40+03 mR/hr

Calibration sources used have calibration traceable to N.I.S.T.

€IS\
TEST
Date 71-19-95 Signature %fé &Sj

45
P.0. Number 7302117

A subsidiary of

Thermo 'nstrument
Systems .inc.




Eberline Instrument Corporation

CERTIFICATION OF CALIBRATION

Instrument_ESP-2 / HP-260
Serial Number 1496 / 699 / 1426

Type of Source_SrY-90 S/N 544,7620
C5-137 10mCi S/N 733
10 Ci S/N 375
. MP-2 S/N 174
FLUKE BO10A S/N 2650076

Range Calibration Point Reading
CNT/MIN 8.350 CPM _(211) 4,69+03 CNT/MIN(56.2%)
CNT/MIN 22,200 CPM _ (2m)  1.22+04 CNT/MIN(S5.0%)

when the Calibration Constant is 1.00, the 2n counting efficiency is:

Read’ng X 100 = Per Cent Efficiency
Calibration Point CPM (2r1)

Calibration Constant 1.00+00 High Voltage 8.97+02 volts
Dead Time (Sec.) 6£.95-05 Input Sensitivity_ 10  mV

Overrange 4.70+06 CNT/MIN

Calibration sources used have calibration traceable to N.I.S.T. j)
b |
[ TEST

Date 7-19-95 Signature ,%//( A'/‘"r
e

P.0. Number 7302117

| L

A subsidiary of

m Thermo nstrument

Systems Inc.



Eberline Instrument Corporation

I. Record Data

RAS-1 S/N_0686 / 11212

RAS-1 DATA SHEET

Atmospreric Pressure(P)__30.19

in. HG, -

Purchase Order #

1302117

Mass Flowmeter Model AHL-S S/N
Date of Calibration__5/19/94
1 2 3 4 5
Indicated Vacuum Mass Corection Corrected Ratio 5
Flow Guage Flow Factor from Flow(lpm) 3
(1pm) (in.HG) (scfm) Tl Below From 111 Below
30 200 1.02 97 1.03 1,01
50 _ 400 W . 94 1.66 1,05
70 X - 2.00 88 2.18 1.09
I1 Calculate Correction Factor(cf) and record in column 4.
CF =  P_- Vacuum Guage.
29.92
I11. Calulate Corrected Flow and record in column 5. )
Tpm = Indicated Flow 1. x Correction factor 4. '
28.32
/ Fd -
Test Performed By /// L A= 6-16-95
Quality Control By_ 6-16-95

| L

A subsidiary of
- Thermo 'nstrument

\ System: Inc.
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Eberline Instrument Corporation

CERTIFICATION OF CALIBRATION

Instrument ESP-2 / AC-3-7 L
Serial Number_1496 / 699 / 1432

Type of Source Pu-239 S/N 6913.7188
7189,7190
MP-2 S/N 174
. FLUKE B010A S/N 2650076

Range Calibration Point Reading
CNT/MIN 1.300 CPM __ (211) 4.82+02 CNT/MIN(37.1%)
CNT/MIN 12.800 CPM_ (21) 4.65+02 CNT/MIN(36.3%)
——— Nl 156,000 CPM  (2m) 5.79+04 CNT/MIN(37.1%)
CNT/MIN 1,198,000 CPM  (2z) 4,62+02 CNT/MIN(38.6%)

When the Calibration Constant ic 1.00, the 2r counting efficiency is:

_______Rearing i X 100 = Per “ent Efficiency
Calibration Point CPM (2r)

Calibration Constant____1.00+00 High Voltage_1.25+03 Volts
Dead Time (Sec.) 1.00-05 Input Sensitivity 10 mV
Overrange N/A

Calibration sources used have calibration traceable to N.I.5.T. "
b o s NG

Date 7-19-95 Signature S é
P.0. Number_ 7302117 3 @

A subsidiary of

Thermo Inst iment
Systems Inc




'Eberline Instrument Corporation

‘ Date OEC 21 1994 L] Signature %&#4 ,E&L&

CERTIFICATION OF CALIBRATION

Instrument ESP-2 / HP-260

Serial Number 1496 /' 699 / 1416
7620,
Type of Source_SrY-90 8/N 5-544
Cs-137 10mCi S/N 733
10 C41 S/N 375
MP-2 S/N 126
FPLUKE B8010A S/N 2435022

Range Calibratic .. Point Reading
CNT/MIN B 5,350 CFM (2m) 5.05403 CNT/MIN(60.5%)
CNT/MIN . 22,200 CPM__ (2m) 1.35+04 CNT/MIN(S0.5%)

When the Calibration Constant is 1.0., the 2 7 counting efficiency is:

Reading X 100 = Per Cent Efficiency

Calibration Point CPM (2 )

Calibration Ccnstant 1.00+00 High Voltage 8.97+02 Volts

Dead Time (Sec.) 8.83-05 Input Sensitivity 10 =V
Overrange 4.854+06 CNT/MIN

Calibration sources used have calibration traceable to the N.TI

P.0O. Number ()23{>/'7 EQL;l

foe -
c

subsidiary ¢

Thermo Instrument

PR USSR s




Eberline Instrument Comporation

¢

v By on ¢ .
.'32. ‘ X :..;.: : g

CERTIFICATION OF CALIBRATION

o Instrument ESP-2 / HP-270

v | ; Serial Number_ 1496 / 699 / 1525

Gy g ; 10mCi S/N 733

ﬁ‘; Type of Source_Ce-137 10 Ci S/N 375

Al AR MP-2 S/N 126

¥4 " PLUKE B010A S/N 2435022

¥ '

' Range Calibraticrn Point Reading
mR/hr 2 mR/hr 2.08+400 m%/ hr
mR/hr 20 sR/hr 1.95+01 mR/hr
mR/hr 200 mR/hr 1.95+402 ~®/n
_mR/hr = 2_R/hr 2.05+03 ni/hr

Calibration Constant 6.70+07 High Voltage 8.97+02 Voltse

B Dead Time (Sec.) 9.70-05 ,i Input Sensitivity 10 Vv

f; y. Overrange 3.85+03 mR/hx .

‘;?7 Calibration sources used have calibration traceable to the N.I.5.T.
5 3 (716
% . -DEC 21190 Sy ()
8% 1 Date : Signature__Z 0U . Bt X

A Yoo bmise 1301922 T

‘

A subsidiary of
Thermo Inst. iment
v Systems Inc.



Sk CERTIFICATION 6?TEALIBRATION

i ", ' ¥y " 4.
AL AR T S Instrument ; P- 2 / AC 2-7 \
v oN T e ot H y . Al ol e .
z'.,,@g{vﬁ‘t:;f‘ ST T Serial Nunbsr 525_ /7699 / 14;1
l h ‘;.ij..“‘ . ' A { | 4P e} : L
3 BEE ag, 0T s g Type of. Sourcam—zas S/N 6913,7188 :
SR TR A o} ]
Jops St SR . x> 7189,7190 ~ 1
§i - w;; s up 2'8/N 126 b oo B s
W o n.uxx 8010A S/N 2435022 B, S My
%l “'J‘ P S "9 ' N X i
' ~ s L ‘\); ,., ‘c“':‘- Y.|
b de, et ] ‘ " Phse i ol
:: 5-' n.," i \.? ‘.:,“' .\ ‘ i i .‘u L ‘14 b
i?*‘- | % 57,40 .Range : . .Calibration’Point Reading
! fafs fov 4 & Ry
R N £ v ,
r . ‘ I"_'. !
%P Bal ' CNT/MIN : 1,300 CPM °_ (2pi §5.03402 CNT/MIN(38.7%)
t " CNT/MIN P 12,800 crM__ (2pi) 4.91+03 CNT/MIN(38.4%)
. i, g "’l" - » : PR
LS 5_CNT/MIN 156 ooo Ced4 ' (2pi) 6.10+04 CNT/MIN(39.1%)
N 17 .'% ‘J--:v;.v'#ﬁ'ui ' ¥ e ;
P e CNT/MIN i 138 ooo ‘ceM "~ (2p4) 4.814+05 CNT/MIN(40.2%) °
P ST | TR . L cak gh
.b V35 @ ' i
RS fie " i
.| e, o PR i “tbep T !
g R o S s v
%id-i‘When'the Calibration Constant is .OO the 2 pi counting efficiency 15 i
44 17 g b s ) - Wy ¢
P / f :p'}!,d a % e ML ﬂ.};@ & o* !
p ' APW! Reading b “,ax 1003 = = Per Cent Efficiency
?Cllibration Point CP)( (2 pi) i '{.“. [ '@"*5 . ',4 - ¥ -
g 3‘& “l'{ ,m ‘-.‘-. '.. ‘ .’ “4}' T" M& ' s ‘1 . :
5-\“4'\ Calibration Constant __ 1 00#00 ( '-':‘1,81911 Voltage 1,.30403 Volts
b i YA ’f :
! "" ~Dnad Tiuo (Sec.) 1 OQ 05 ’;‘ Input Sensitivity 10 =V
; ,,'.\)vetrange N[A R ik ‘i‘ :
:i?. &' 1 ', ‘-.,.‘ '«q'# o ,; ) :
E ‘ ”' Clltbzation gources used have, calibruticn traceable to the S T
. J% Ve “f \
4 | I‘ ~r \
& ;& 1S & : ).w’ﬁ ‘m,’j/z& LL Y
L4y Date.’ -‘DEC 2 1 199# . Siqnlturo 4 . W 1

-f." "l -.'.lﬂ‘q
. "\- £ON ate

e b ] 30/73,1 e

1
> : 4
g ~ - . '
A A _' ';t ek ‘hﬁ S LJ'
A S P [&¢
“!!“: ‘;‘r\: Y F".“:N'»“" gr: ‘ 1
o Gisepiat (3 B T et
S Ae e el ol Taet 07" v 0‘;1\ e
\'i:‘ A'_' | - e o v"_'
n 2 j - wd @@ ey, % !
9 % Y AP ST RN LS !
‘A aubudxary of : L A T %..' hd o |
. LR 4 i3 p ‘- T
Thermo Insts umont - A DA S
R0 "‘:I v ! s 35 ? '
. ~'& . t '

Svstems Inc. ‘ o



ooy

Bberline Instrument Corporation

CERTIFICATION OF CALIBRATION

Instrument_ £S5~ 2 /HAC-3-7

Serial Number /‘[?5/703//‘/37
4 Y @38, B39
Type of Source fic-239 S/ g 330, #3323/
MP- 2 Ssin- 739
FLUVKeE FopyYm s/N- 4335223

’
.

Range Calibration Point Reading
CAT /My L9300 cpm (21) 5,36 toe 7 il @7/%/
e C/"”“’ L5 foe fm @a) S.g¥vo3 W;/mz { Gety)
MTT/A«:—J /39008 <rm br) S 00 ot/ 0\/,://',4 éz 3% )
: b , : v 4 )
Qﬂfr/mw ' 4LlTees  ofm ©rn) 429405 enp/min bsv%

When the Ca'ibration Constant is 1.00, the 2 pi counting efficiency is:

Reading X 100 Per Cent Efficiency

Calibration Point CPM (2 pi)

Calibration Constant_/.0d 400 High Voltage 7. /0 403 Vvo<

Dead Time (Sec.) /.00 ~OS Input Sensitivity_ /@ mV

Overrange ’\;/' /}%

Calibration sources used have calibration traceable to the N.I.5.T.

e EIs
2 IO rES\r
Date MAY 9 1994 nghature__% 1@@

R,

s 0301792 | 3 5

A subsidiary of
Thermo Insfiument
Systems Inc.




-5" srline Instrument Corporation

CERTIFICATION OF CALIBRATION

nstrurent £5F-2 / tP-260

Serial Number 1*/35/70-2/ /430

Type of Source_ScY-90 Sin. 72 5-59y
7OmG. &/N-T133
Cs-137 roe. - 315
MAD Siv-739
CovkE Foaym s/ -«335343

Range Calibration Point Reading

('rvf,/?‘«'»\( oo Sfm @rn’/ 5.54+03 ,;—az,’é&ié"f"’%/’
W22 e VeV A 2400 cr @iy [.SidoY enr/miN (@79% )

When the Calibration Constant is 1.00, *re 2 pi counting =fficiency is:

------------- EQEQ_(_';:_CL__.__*____”_ X 100 - rer e
Calibration FPoint CPM (2 pi1) |

Calibration Constant /, 00 #0200 High Voltage ¥ 972702 v
Dead Time (Sec.) &. 28 -O0S Input Sensitivity /Z0O mV

Overrange_ % 79 + 0 (o CM’}/;“M.

Calibration sources used have calibration traceable to the N.

7
MAY 9 1994 fj c &;‘

P.O. Number 730/7&& ;

)
']
ol
1]

L

A subsidiary of
— Thermo Instrument

Systems Inc




Eberling Instrument C®rporation

CERTIFICATION OF CALIBRATION

Instrument Ejﬂz///f-u‘-)?o 1

Serial Number /‘/95/ D02 /1434

/én‘_@ YN - 733
Type of Source_ (’.S 137 /0 ol S/ - 378

MPp- D> S/n-737
FLUKE Goo¥/d /- $335223

»
.

Range Calibration Point Reading
mﬁ/j"w— o My /P ol /e OO mﬁ%ﬂf
m&l}\r P M é//x-'- L.eovol mz;//"

/
MK?/AI- pelole M/gr/xf P 7/ e MMV‘
é
m&//w o) (///4/‘ P oo 403 mlg/ -~
Calibration Constant_(p. ¢/ #0207 _ High Vol tage ¥.97 +02 voe.
Dead Time (Sec.)_ 2. 5¢-o S Input Sensitivity_/ZQ mV

Overrange Y.O 8 403 /QK//X/_

Calibration sources used have calibration traceable to the N.I.

Date HAY 9 199" Signature \74”_4& @@

o, e 130/722 (B

)

|

A subsidiary of
- Thermo Instrument

Systems In




CERTIFICATION OF CALIBRATION

Instrument ESP-2 / HP-270

Serial Number_1499 / 703 / 1431
10mCi S/N 733
Type of Source_Cs-137 10 Ci S/N 379
MP-2 S/N 126
FLUKE 8010A S/N 2435022

Range Calibration Point Reading
mR/hr 2 mk/hr 2.03+00 mR/R¢
_mR/hr 20 mR/hr 1.90+01 mR/hr
/hr _ 200 mR/hr , 1.93+02 mR/hr
mR/hr 2 R/hr 2.00+03 mR/hr
Calibration Constant 6.25+07 High Voltage_8.97+02 Volts
Dead Time (Sec.) 9.45-05 Input Sensitivity__ 10 _mV
Overrange 4,.20+03 mR/hr

Calibration sources used have calibration traceable to N.I.S. T
fJC\\

&
Date 9-14-95 Signature %)#7/ ’Zz‘a* //

P.0. Number 71302117

Eberline Instrument Corporation ' , :
i

A subsidiary of

Thermo Ins’ ument
Systems Inc




Eberline Instrument Corporation

i CERTIFICATION OF CALIBRATION

1
i |

Instrument ESP-2 / HP-2€0 P
Serial Number_1499 / 703 / 1428

Type of Source_3rY-90 S/N 9447620
Cs-137 10mCi S/N 733
10 Ci S/N 37
MP-2 S/N 126
FLUKE 8010A S/N 2435022

Range Calibration Point Reading
CNT/MIN 8.350 CPM _ (2x) £.03+03 CNT/MIN(60.2%)

CNT/MIN 22,200 CPM _ (Qm) = 1.33+04 CNT/MIN(S9.9%)

When the Calibration Constant is 1.00, the 2o counting efficiency 1s:

Reading X 100 = Per Cant Efficiency

Calibration Point CPM (2m)

Calibration Constant 1.00+00 High Voltage_8.97+02 volts
Dead Time (Sec.) 9.45-0% Input Sensitivity___ 10 __ mV

Overrange____4.69+06 CNT/MIN

Calibration sources used have calibration traceable to the N.I.S.T.
16\
T Q. @}/‘ ".—r\.\
Date 9-14-95 Signature (Af&ﬁ M C Q%
1%
9. >, o

P.0. Numper 7302117

A subsidiary of

Thermo Instrument
Systems In~
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.berline Instrument Corporation

CERTIFICATION OF CALIBRATION

Instrument ESP-2 / AC-3-7

Serial Number_1499 / 703 / 1436

Type of SourcePy-239 S/N 8318.8319
8320.8321 |
MP-2 S/N 126 ||

FLUKE 8010A S/N 2435022 I

Range Calibration Point Reading i
|
CNT/MIN 1,420 CPM  (2m) 8.56+02 CNT/MIN(39,.2%) :"l
|
CNT/MIN 15.800 CPM (2n) 6.02+03 CNT/MIN(38.1%) ii
1
§ CNT/MIN 1.117.000 CPM__ (2m) 4.40+05 CNT/MIN(39.4%)
|

When the Calibration Constant is 1.00, the 2n counting efficiency is:

o eading X 100 Per Cent Efficiency
Calibration Point CPM (2m)

Calibration Constant 1.00+00 High Voltage_1.25+03 Volts

Dead Time (Sec.) 1.00-05 Input Sensitivity___10 _ mV
Overrange N/A

Calibration sources used have calibration traceable to the N.I.S5.T.

@
Date 9-14-95 Signature _42ﬁ;17?:i’ s>5223@

1 P.0. Number 7302117

A subsidiary of
- Thermo Instrument

Systems Lic.




b ]
Eberline Instrument Corporation ™

Al

CERTIFICATION OF CALIBRATION

Instrument Cvel(ym Model 2220/47 - S
Serial Number Loo(,,}ﬂ[om/(nuvyg/zm

Type of Source_M/FP-2d ¥v 124
Floke FOP048 Y4 22253

Calibrotion Point Reading

Range
Lol Yoo @ Yooegl
Colo L i BRI i ek RO
. Cols " “ Eph ?hepn
- Co& | T 277, S [ Kty
—Cal YoKewm = _ qOoLym
Lol PPy 19 K - L0 Kupm :
Cola i (/o "pm Loofyn
ol — lOOfugh [02 Lpm

- -
Sale

Calibration sources used have calibration traceable to the N, 1.S
Fit
_ML//,

MAR 9 199
Date i e 3 _Signat ~P_A4/Q§+dr—&‘:@ -
3.9 94

wmper__'1,301733.

e

\ L|_
A subsidiary of

- Therm- Instrument
Systems Inc.




Ebetline Instrument Corporation

CERTIFICATION OF CALIBRATION

Instrument LudlumMede 2330 /43 (S
Serial Number S*Oo".!/uon/f’tojzﬁo/‘) 57

Type of Source /‘1/‘ 2 Yo 124
Floke §920A ¥n 23N702

r
]

Range Calibré* on Point Reading
X/ o Y00en 420 gm
X/ (00 oM ek [0 cutt
4% " 1L gt o Ky
e X Lo B [ Kpm — KM '
XL(20 B eI iy " bt W, 4
i
e XD : 19 gty 19Ew |
Y - r —
— XK s e Hookgm 2oo Eya
P. ¥/ SN o e OOk Lok g :

Calibration sources used nave calibration traceable to the N.I.S5.T.

Date MAR 9 1% Lo o dfze___Méw_\_\xéj
#.0. f‘vLsMWr“a__?__BOI za Qp__

A subsidiary of
“ Thermo "nstrument

Systems Inc.




Ebetline Instrument Corporation

CERTIFICATION OF CALIBRATION

Instrument Ludlon Model 222 3/4 2-657

Serial Number fooed/lie1/H013799/95™)

e ‘ Type of Source MFP-2 ¥ /b

; " Flo Ko §020A % 2301753
" | fo-227 % €311

N :

Time Calibration Point Reading

(In Minutes)

o T A . — (22 ouurS

’ > /K?ﬁ - SO coeaTS

j e s '~~-~——--~-J A7/n N 1o canyTS

/ e E  1Sdonem (@) Qi wers (3.5 %)

| LY
4 N o 3 ;
’

g © ' Calibration sources used have calibration traceable

Late ' MAR 9 133% y ;:Pat;*fe_‘d,g:g‘_-_@*a@\) B 7

Y

to the N.1.S.T.

n

0. nwoer_130/722

L

A subsidiary of ) i
_ Thermo [nstrument _ ’

vy System: .nc.



Eberline Instrument Cot poration

CERTIFICATION OF CALIBRATION

Instrument LUDLUM 222) / 44-10

Type cf Source MP-2 S/N 126

FLUKE BO10A S/N 2435022

Calibratica Point Reading
L 400 CPM 400 CPM r
100 CPM 100 CPM L
it R TR i 4K CPM
- L A SR e 1r CPM
USRI [ W~ o PSR i _40K CPM e
. AOK CPM 10K _CPM b
400K CPM 400K _CPM L L
100K CPM 100K _CPM

Calibration sources

BAY 0 b 10

Date

used have calibration traceable to the N.

Signature /%A«W /Z'*u

P.0. Number 730&”7

3\

[‘l.

A subsidiary of

Thermo Inst-ument
Systems Inc.




orlina/nstrument CoPporation

CERTIFICATION OF CALIBRATION

Instrument LUDLUM 2220 / 44-10 .

Serial Number 48403 / 5707 / 124

Type of Source MP-2 Z/N 126

FLUKE B0L0A S/N 2435022
Cs-137 8/N 733

Time
(In Minutes) Calibration Point Reading
¥ o 1o lbn —t kRN o100 COUNTS
g TR TRl 1k CPM g 500 COUNTS __
ittt R by D ———akCMM .. 1000 COUNTS
¥ 1 X B Bl - 211,728 CPM
HIGH VOLTAGE = 1000 Volts THRESHOLD = 100

Calibration sources used have calibration traceable to the N

pate_ MAY 0 8 1995 Lo e Sy

ﬁ%‘?’r 5
[

L\

NG,

P.O. Nunbetmm.auj ....... e

[ L

A subsidiary of

Thermo Instrument
Systems Inc




. Ederling Instument Corgoration

CERTIFICATION OF CALIBRATION

Serial Number 48403 / 5707 / 1242

Type of Source MP-2 &/N 126
FLUKE B8010A S/N 2435022

Range Calibration Point Reading

.......... IR somaiotici-misseiten L . 400 M .F G | GRS

LOG 100 CPM 100 CPM
e LOG . e P 4K _CPM SR - W, (.
S e R I, | iIE CPM S | W S
L LOG _ - TIE 40K CPM 40K CPM
LOG i Iy 10K CPM 10K CPM 2
LOG T ——— A00K CPM . 4qo0x CPM
LOG : X 100K CPM " 100K _CPM ol

Date M‘ 0 8 IQSU

2.0. wusber 130211

A subsidiary of

_ Thermo Instrument

Systems Inc.



1 i Deugner ang :;‘Woc""’ LUDLUM MEASUREMENTS, INC.

Bl CERTIFICATE OF CALBRATION stopics g ol Yngivgo e

Instrumaents 501 OAK STREET FAX NO. 915-235-4472

SWEETWATER, TEXAS 79556, U S.A
CUSTOMER RUST FEDERAL SERVICE

QORDER NO. 210508
™ M nls, inc. Model pred serlal No. Q7290
Mig. ____ ludm Megsurements. inc, __ Model 4410 seiaine, PR 08057) ‘
Cal. Date Q1/30/98 Cal Due Dale Q7/20/95 Cal Interval ___§ Monthy  Metedface 202159
Check marx ¥ cpplies 1o applicabile instr. and/or detector IAW mig. spec. P N RM___ 25 % AIt____ 7138 mmhg
7] New instrument  Instrument Received [[] Within Toler, +-10% [Z/Yf)m O outottol. [[] Requidng Repair
i Mechanicai ck. R4 Meter leroed [0 Aackground Subtract b4 input Sens. Unecrity
[ F/sResp. ck R4 Resetck. 4 Window Operation K Geolropism
4 Audio ck. [T Alorm Setling ck. K4 BaM. ck. (Min, Volt) 4,4 VDC
Thveshold
instrument Volt Set _Comments  V Input Sens. Commenis mvV Del. Ope.. _Commenls VvV of Comments mV DialRatio __ 120 = 4 m: |
v @)
B2 HV Readou! (2 points)  Rel /inst \500 4 f SQQ V  Rel./inst. ) q ‘7{; .y 20 VvV
COMMENTS:
Firmware:#261010
Settings for 44-10: ‘
%8.45% Resolution for Csl37 / Settings for 43-37:
Peak voltage= 641lv. (with detector connected) / Alpha HV : 1250v.
Peak settings: / Beta HV : 1700v.
Threshold dial : 642 / HV currently set for 43-37
Window dial: 40;Window="ON" at 1250v. Calibrated w/39"cable.
10mv. setting for gross counts only. /
Gamma Calbrator  GM deleckors positioned perpendiculer 1 sourcs sxcept for M 4.9 n wheh the front of prode laces soure
REFERENCE INSTRUMENT REC'D INSTRUMENT
RANGE/MULTIPLIER CAL. PQINT "AS FOUND READING" METER READING*®
XK 400kcpm 35 400
X 1K 100kcpm 148 (0O
X100 40kcom N5 oo
X100 10kcpm 19 160
Xx10 dkcpm 1?}5 e,
X 10 lkepm 15 jio 2,
X1 400cpm N5 . YOO
X1 100cpm 95 (09

*Uncerainty within ¢ 10%  CF within £ 20% ALL Range(s) Calibiated Electronically

REFERENCE INSTRUMENT INSTRUMENT REFERENCE INSTRUMENT INSTRUMENT
CAL. POINT RECEIVED METER READING® CAL POINT RECEIVED METER READIHG®
Digial E(MEZ@ tog 500kcom 4 goK Sook
——40kcom_ _HM_S_OJ 50kcpm Yk S X
—__4kcpm o 7o) Skcpm V.25 H. 5K
___400cpm ud (o) 500cpm 475 S92
—_40cpm % (o) __ 50cpm 59 S0

Ludium Measwsments, Inc. cartifias that the above intirument has been colltraled by slandards Faceabie lo he Nationol Instilute of Standards and Technology, o 1o the cairalion faciillies of
ofher intermotional Slandards Orgonizalion members, o have been derived hom occepled vahes of nolwal physical conslonts or huve been derlved by Nmﬁow.dcmncmhvu
he colitration fystem conlorms 1o the requirements of MIL-STD-45842A and AXSI NI23-1978. State of Texas Colibration Lcense No. LO-1743

Reference Instruments and/or Sources:

137 Gamma N (1 62 oz Omsss O sios [ riccs [ rare ] Neutron Am-241 B 5/5 7-304
tw
R Alpha S/N 4337.PuU239° BF Bela /N 443482014443 48-3A 199 . [ Other Am24] =159l
g m 500 $/N 79956 [] Osciloscope YN d Multimeter S/N 53801574

* Cofbrated 8y ,iQ»-O{ u[ﬁ/\x\fo\v AN Deste | -%0-95

\ <X 3
Reviewed By: L.%M&Z.’ﬂé’_w\\} Dale / N 3 g - (7/_

FORM C22A  09/20/%4




501 OAK STREET FAXNO. 915-235-4472
SWEETWATER TEXAS 79554 USA

3 ,';. ' : LUDLUM MEASUREMENTS, INC.
i I Dedgrer and Manudochse POST OFFICE BOX 810  PH. 915.235.5494
Ay Scientific ond h.dustrial

instrueaents

Bench Test Data For Detector

Detector 44-10 Serial No__ )~ Iz 080571

Customer RUST FEDERAL SERVICE , Order #. Ziasoe
Counter 2221 Serial No., q 71 ? O Counter Input Sensitivity / 6 mY
Count Time O. [ w:-ov— ) Distance Source to Detector éja#‘; s
other [0y = AT m{w A

High Isotope A | Isotope Isotope Isotope

Voltage  Background size_>1.5%(0  size size Size

00 | 250 | 295/0 ° l

950 | D05 )2%5
)OO0 | DA | 92344
l0So | %o 32249
oo | 304 32789

Lo | 79¢ IR1S

oo | )36 B¢

1250 | <A 328273

1 300 | 9% 32358

) signature isz ( ﬁ""”‘*& o Date /‘5(’55

|
V Q
PG SN o Serving Tlie Nucle. industry Since 1962 e Q

7

gy



v , LUDL!'M MEASUREMENTS, INC.
‘ i vl ! Ousigner wnd Marsdochase POST OFFICE BOY 310 PH. 915-235-5454

3 501 QAKX STREET FAX NO. $15-235-4472
welantfie and Induiingl

Frlkmnanh SWEETWATER, TexAas 'P45¢ Ui A

Bench Test Data For Detector

)N, ’ /
Detector 43-37 Serial Mo, /)K 'Jc? ) (’ 3¢

Customer RUST FEDERAL SERVICE Order # e

Counter 2221 sakaipie. . 12280 Counter Input Sensitvity___ & my
Count Time 6S$€C. § 60sec . ¢ Distance Source lo Detector ML
omer _ Ly =100 on ?MM ﬁ/

High lsotopeﬂ&g_—ai‘ Isotope

[€953 Isotope C’ i_ . lsotope__________
Voltage  Brckground size 15 20Qcor—  Size 000 !rQ size 00962,  Size_________
_lLoo 235

1§

((50 S pkel;
1200 5 267

| RS0 Y 732

/300 L] 735

(350 | 7 267

Yoo | |5 747

S50 | 260 370 2029
[bco | 333 524 3799
(b3d | ¢0 7395 Y324
200 | ((0F 299 439

D r‘/q‘ﬁ" Aol %9 622

Boo | =Ko 3¢ 49g

Signature & QLL{)—N&\[QI' . Date T 30'?5__

"t
FORM C4A 02/23/%4 . _
e Serving The Nuc ¢ ...uuitiy Since 1yl o e



e i A < il o

Desig var and Marmulacthuer

: o e,
S CERTIFICATE OF CALIBRATION 501 OAK STREET FAXNO. 915-235-4672
SWEETWAIER, TEXAS 79556, US.A
“USTOMER RUST FEDERAL SERVICE _ ORDER NO. 210508
lg. i _ Model p77)l Serlal No. Q7290
Mig. Model 410 sefaino. PR O8057)
Cdl. Dale 01/20/85 Cal Due Date 07/20/95 Cal interval __6 Months Meledace 202159

Check mark [ appies lo applicabie insr. and/or detector IAW mig. spec. 1. 71 *F RH 28 % AH___ 2138 mmHg
] New irstrument  insirument Recaived (] Within Toler. +10% [Q’lom O ouottol []Requiding Repalr

i Mechanical ck. 4 Meter leroed (] Bockground Subtract &4 Input Sens. Linearty
W F/S Resp. ck L Reset ck. i Window Operation & Geotropism
& Audio ck. [ Alom Setting ck. & Batt. ck. (Min. Volt) 44 VOC
Threshold
instrument Voll Set _Comments vV nput Sens. Comments mv Det. Oper. _Comments vV ot Comments mv  Dial Ralio 10 = 4
&4 HV Readout (2 points)  Ref./Inst, JoQ / 500 vV Rel/ins!. 199(1 / W B—
COMMENTS: /
, Firmware:#261010
" Settings for 44-10:
»8.45% Resolution for Csl137 / Settings for 43-37:
Peak voltage= 641lv. (with detector connected) Alpha HV : 1250v.
Peak settings: Beta HV : 1700v.
Threshold dial : 642 / HV currently set for 43-37
Window dial: 40;Window="ON" / at 1250v. Calibrated w/39"cable.
10mv. setting for gross counts only. //
Gammea Caltvation  GM detecions posionsd parpandiouly 10 source axcept for M 4.3 n whch the front of prote feces sourcs
REFERENCE INSTRUMENT REC'D INSTRUMENT
RANGE/MULTIPLIER CAL. POINT “AS FOUND READING" METER READING*®
X 1K 400kcpm 435 Y60
X 1K 100kcpm bl 10O
X 100 40kcom. 235 =102
X100 10kcpm : 39 160
X10 _4kcpm 315 Yoo
X10 Ikcpm -, 1S (00
X1 ——40cpm N5 Y0
%1 — ___100cpm 95 (09
*Uncerdainty within £ 10%  C.F within £ 20% ALL Range(s) Calibrated Electronically
REFERENCE INSTRUMENT INSTRUMENT i REFERENCE INSTRUMENT INSTRUMENT
' CAL. POINT RECEIVED METER READING® | &+ CAL POINT RECEIVED METER READING®
Y YA d )
B2 M ncon | UooB(®)  400m0n |’ soicom  ASOK . _Spok
TG —_40kcpm | MoK (d) koo () | ¢ . S0kcpm_ Yk I K,
4kcpm Ued Ja) lo_(¢ skcom U.29K X 5K
—400cpm U0 (o) we (o ____500cpm_ 475 S00
40cpm \y é a) Y (o 2 50cpm 50 So
e o by sanderd: Fecenti Nonol Slandard echaciogy, ar lo ihe culration fochities of
wm&mapmmyam::nwvmmwv:‘mdm:x“c;u:nﬂr::nwmnNm-'vwdwhchnmwt
The collrofion system conforms 1o the requir bs of MIL-STD-45662A and ANSI N323-1978, slate of Texas Calibration License No. LO-196
‘Reference Instruments and/or Sources: .
‘137 Gomma s (12 Doz Omsss Csios T nioos C rare [ Neutron Am-241 Be S/N T-3
~
M Alpha S/N 4337 Pu2a9* B BeloS/N __ 443482.C14°443483A1c99 [ Other Am24] —129uCl
(" m 500 S/N 79956 Y O OsclloscopoK 4 Muttimeter S/N 53801574
Colitrated By: &—o{ ua/\/\f&;v . Date |20 '?5

N -

Redawed By: Z )M Z%—;«;{z\ Doto__/’]ﬁ 2 9f

Lam C2IA  09/20/74




. . LUDLUM MEASUREMEv 4, INC.
Designer and Manutochurer POST OFFICE BOX 810  PH. 15.235-5494
EQ of 501 OAK STREET FAX NO. 915-235-4472

icientific and Industngl " s
et S SIVECIWATER, ICTAAS 79538, LA A

Bench Test Data For Detector

Detector 44-10Q Serial No. pK 080577

Custorner RUST FEDERAL SEPVICE Order #. 210308
Counter 2221 serialNo__ 1 2430 Counter Input Sensitivity (¢ mv
Count Time 0. { V'*:w— » ‘ : Distance Source to Detector M*J\ !
other _[Ow = AFO m{w A 0

High : Isotope > isotope Isotope ____________ Isotope

Voltage  Background size % | .534.- Size Size Size

900 | 7250 | 23570

A9sA | 105 | J2%5
V000 | DA | 2344
10So | Ko 32749
oo | 3oy 32983
e | 75¢ 91
_(2oo | D56 320 (
1250 | IH 328273
| 500 | 9% 3295¢

Signature i,QwA éj\ﬁ«uﬁg Iy Date / “.3@“9;_

s :
" o Serving Tée Nuclea: ndustry Since 1962 e -



-

LUDLUM MEASUREMENTS, INC.
POST OFFICE BOX 810  PH. 915 235-5494

1 OAK SIREET FAXNQ, 9152354472
SWEETWATER, TEXAS 79556, U SA.

. Oeiigner and ::\w‘lchnu

Scientfic and ndustial
Inatrurmenty

Bench Test Data For Detector

Serial No. ;) I( 032 63 %

Customer gysr FEDERAL SERVICE

Counter 2221 Serial No,__ q 7 23 O
Count Time “& igéggé /60566 BACKG KOMP

Detector 43-37

Order #. 210508

Counter Input Sensitivity 4 mV

Distance Source to Detector -

Other _ Zimyv/ = = 100 ﬂ/ﬁ;/w?w L&
1010 soto soto { .
cg:\ogo Background l 'szzh l 'SE:—OLQQ‘%—] :' '&:%Lqi k;z:
Ao | R 753 - ; F———e:
(50 4 7 3Y
J20 | 5 267
1250 Y 292
13200 | 5 735
(350 ) %,
400 | I 747,
Ij’SO 260 370 302?
o0 | 343 52% 3739
(658 | 20 235 Y32¢
10 ((OF 99 Y ey
I%e | (251 A 4ga2.
800 | AERo 9y Ung o

e 0 |
Signature ZQ*:&:A @ w\/\ > A Date

¥ Q
FOT A 02/23/94 , '
| o Serving The Nuclear industry Since 1947 o
|

[~ 3005




v LUDLUM MEASUREMENTS, INC.
I ‘ ' I Pesigrer aewd Marcinshon: POST OFFICE BOX 810  PH, 915-235-5494

suiantific and Induthial

Instrumants SWEETWATER, TEXYAS 79584, US.A

f M T2 02/23/%4

Bench Test Data For Alpha Detector

Detector 43-65 serial No.__PReI8IBY
Customer RUST FEDERAL SERVICES Orcler #. 2”565/1'” o
Counter 2221 Serial No., 3769 Counter Input Sensitivity 10 mv

Count "me_Lm&_&MMMM- Distance Source to Detector __An}a.-.__
Isotope Py-2397 #8743 ,l!;Eiﬂ Other

Ipha Scintillation Detector

43-4/43-44 HV Adijust for Altitude HV Plateau Background Source Count
Alfitude High Voltage boO 0 Hid
Sea Level 2050 V 60O D SLY
1000 foot 2025V 700 o §S7
2000 foot 2000 V 50 D s
3000 oot 1975V 20 o
4000 foot 1950 V O
5000 foot 1925 V 150 D 549
6000 foot 1900 V P n biy
7000 foot 1875V
Operating Voltage Set at 2150 v
Alr Proportional 43-5 2 43-65) Background Meter Reading Range/Scale
%,
A tee | us o 54| R
Center Center (o) skd M
% A '
VA e | Ohe | © 550 !
Eﬂ)niiotml'y (4 10%) Average Efficiency 13 %
* Least Sensitive Position (Heel of Detector)
** Opposite Least Sensitive Position (Top of Detector)
Signature mm (Npe Date 3-2]-9%

501 OAK STREET FAX NO. 915-235-4672

e Serving The Nuclear . .dustry Since 1962 Q "



: POST OFFICE BOX 810 PH, 915-235-5494
- CERTIFICATE OF CALIBRATION 501 OAK STREET FAX NO. 915.235-4872

CWEFTWATER TEY AL 79('5,’ !.’T A

; Designer wxw«uu LUDLUM MEASUREMEN'S. INC.

CUSTOMER __ RUST FEDERAL SERVICES ORDIR NO. 211865[ 111710
3 ni Model 221 Sericl No. ©8169

Mig. i __ Model 4410 /43 -6S SeriaiNo. PRO 6 O3 /1@ o 183

Cal. Date 03/21/95 Cal Due Date 09/21/95 Cal Interval ___4 Months  Melerface 202:159
Creck mak M apples lo applcable insk. and/or detecion IAW mig. spec 1 73 RH 33 % AN _ 7048 mmHg

[ Mew instument  Instument Received [Within Toler. +-10%  []1020%  [JOutof Tol.  [[] Requiring Repair

" Mechanical ck. R4 Meter leroed (] Bockground Sublract B4 input Sens. Linearity

4 F/SResp. ck L Resetck. & Window Operation b Geotropism

4 Audio ck. ] Alarm setting ck B4 Bal. ck. (Min.Voll) ____44 VDC

Threshold
Inslrument Vot Se! _Comments VvV Input Sens. 10 mV Dat Oper. _Commenis V of 10 mv DiolRatio___100 = 10 my
B HV Readout (2 poinls)  Ref./inst. SO0 i 500 vV Ref/Inst. 2000 / 20 VvV

COMMENTS:

44-10 HV = 10 V.,
431-65 HV = 250 V.

Fim wate 1 20100

Gamme Calbrstion. GM delactors positio ad perpendiculr 10 source axcept for M 44.5 n whech the font of probe facss scume

REFERENCE INSTRUMENT REC'D INSTRUMENT
RAMNGE/MULTIPLIER CAL. POINT “"AS FOUND READING" METER READING*®

x1000 400 K cpm Hen Yeo
x1000 100 K cpm [~'sY 100
x100 o 40K cpm Yoo h (o8]
X100 s 10 K cpm i ©0 {o¢
x10 4 ¥ cpm Yed Yoo
x10 | Kcpm Lo 100

xl 400 cpm . qoo 4o

X1 100 cpm oo oo

*Uncearoinly within ¢ 10%  C.F. within ¢ 20% ALL Range(s) Calibrated Electronically
REFERENCE INSTRUMENT INSTRUMENT REFERENCE INSTRUMENT INSTRUMENT
CAL. POINT RECEIVED METER READING® CAL. POINT RECEIVED METER READING®
!
Rebdost __400Kcom. Heok?! yooe8) 1328 _ sookcom SO0k SOOK,
- 40Kcpm. SR 1=~ & — Mool 50 K cpm - Sok —S0K
—4Kcom. . 1= — YooY ___SKcpm. Sk &K
400 cpm_ Yol 408 500 cpm ) fyere)
—d0 cpm D hL®)

Ludivm Maasurements, Inc. certifies hal ihe above Insirument has buaen colltraled by slondards roceabie 1o the National Insiifute of Standards ond Techrology. or lo the cailtration foclities of

e TRt g ST o i aroont o o S i (ST
Relerence Instruments and/or Sources:
¢+137 Gammas/n (1162 Doz Omses Jsios [ rioos O 1are [ Neutron Am-241 Be /N 1-304
4 Apha S/N PU-239 #8743 [0 seta$/N 4 Other Am-241 8.50C|
" m 500 $/N 63893 [:] Oscitoscope $/N 4 Muttimeter $/N 57770262
Calbrated ay Date 2-21-15

Reviowodev Q&M{_@ Dole 3 2 '?f




LUDLUM MEASUREMENTS, INC.

Designer and *;‘W'oc'v"' POST OFFICE BOX 810  PH, 915-235-5494
sclenilfic and ndusliial 50) OAK STREET FAX NO. 915-215.4472
instruments SMESTWAIER, TEXAS 77554, US.A
Bench Test Data For Detector
Detector 44-10 serinl No.__PRpEQ3LL
Customer RUST FEDERAL SERVICES Ordler #. 211565 [ui110
Counter 2221 serial No.___ 63164 Counter input Sensitivity 10 mv
i Yyem -
Count Time __© \ AM Distance Source to Detector ~+omi. M
Other __Jﬂz_mﬂ&aius#a B2
High Isolope Am 24l Isotope isotope Isotope
Voltage  Background Size _59 ul Size Size Size
450 1037 L RAM)
\ooes e 11309
nso 4k 199
A% \\aL 19328
\\s0 120% 1M1
e %0 19200
nso AR 1945k
Vi 129 | 4903
signature M ~Mare Date _ 3-21-95

FORM CdA 02/73/%

e Serving The Nuclear Industry Since 1962 o

mfﬂ



Deugnei and Manulaciurer

‘Al - ! LUDLUM MEASUREMENIS, INC.
i i POST OFFICE BOX 810 PH. 915-235-54%4
L. g o CERTIFICATE OF CALBRATION o - gl g e T

SWEFTWATER TEXAS 79556, USA
CUSTOMER RUST FEDERAL SERVICES

- ORDER NO, 207764 -
. Ludhum Megsurements, Inc. Model 2221 sedail No. 5269
Mig. ! Model 44-10 Serial No. PRO2083
Col. Dule 08/23/94 Col Due Dale 02/23/95 Cal. Interval __4 Months  Meterface 202-159
Check mark [fappies 1o appicable instr. and/or detector IAW mig. spec. L. Za..'F RH_ 45 % All____7048 mmHg
[ Newinstumen!  Inslument © <eived [FWithinToler, +-10% [J1020% [JOutoflol. [ Requiing Repair
Mechanical ck. Meter letoed Background Sublract ﬂ Inpu! Sens. Unearity
F/S Resp. ck Resel ck. Window Operation
Audio ck. (] Alarm Setling ck. & Bat. ck. (Min. Volt) 44 VDC
Threshold
insirumeni Volt Sel _Comments  V Inpul Sens. Comments mV Det. Oper. _Commenls  V ot Sommenls mV  DialRalio 10 = 4 my
] HV Readout (2 poinls)  Rel /ins!, 50 / 500 v Rel/inst, 201} / 2000 V
COMMENTS: asov |
My - =
H-0uy s kel kb dub commdil o) 10mY o 250 om el
43-bV HY = odgba 130V o ymy
. () M
Ak mooY ok yuu J i
Cold Lo 34 cable
Gamme Calbration. GM detectors postioned perpendicutr 10 souros excepl lor M 44.9 n which the ront of prode feces source
REFERENCE INSTRUMENT REC'D INSTRUIENT
RANGE/MULTIPLIER CAL. PQINT “AS FOUND READING" METER READING®*
XK 400 K cpm 400 Yoo
X 1K 100 K cpm =) log =
. X100 40K copm Yoo o
X 100 10K cpm ) RS
X 10 4K cpm Yo e
X 10 | Kepm 10¢ lw
x4 400 cpm ioo oo .
X1 100 cpm . %o 1%
*Unceriainty within £ 10%  C.F. wilhin £ 20% ALL Range(s) Calibrated Electronizclly
REFERENCE INSTRUMENT INSTRUMENT REFERENCE INSTRUMENT INSTRUMENT
CAL. POINT RECEIVED METER READING® CAL. POINT RECEIVED METER READING*®
1t
Readout 400K cpm_ Yoois) 400151 $05e _S00Kcpm. CEULY b\
—A0Kcpm. Mooy 40014 __50Kcpm_ S0k 0k
—4XKcom = ___Smt  ___‘ool __SKcpm TP 5%
400 cpm 1o 4 500 cpm 500 o 20
. 40cpm. Mo » . S0cpm 30 M 20
wlium Measuwrement cortifies nsrument lond Ok Natlonal andard) und 1echnology, o 1o Ihe colitrotion lociities of
:ub- Intemational Ih:.v::.dn Omo:ln:.m:::‘. o have xmﬁ;ﬁ?mn vo::m of m:p'::kd cmmv::'o been ;-moe by he mlqakvpo‘o' :ohoﬂm lechniques.
'he calftrotion fyslem conforms jo ihe requs of MIL-STD-45642A and AMNSI NI23-1978, State of Texas Calibration Licanse No. LO-1943
“eference Instruments and/or Sources:
¢137 Gomma /N (1162 o2 Omses [Jsios [ rioos [ rare [ Neutron Am-241 Be /M 1-304
& AphosN ______pusegere & seto s C-14.159uCl ™ Other Cs137 SuCL Am24) §5.5uC!
1 500 §/N 63893 [ Osciloscope $/N ¥ Muttimeter $/N 57770262
Caibraled By: ouchodd Mo Date %-23 -9y §

Reviewed By: __Q.:Mg;é__ y; o Date g ')—.3 - ? [

FORM C22A  02/04/%4




! r I Detignes cnd:ww'octuu
Scientific and industrial

walrurmeniy

LUDLUM MEASUREMENTS, INC,
POST OFFICEBOX 810  PH. 915-235-5494
501 OAK STREET FAX NO, 915-235-4472

IWEFTWATER TEYAS 795564, U S.A

Bench Test Data For Detector

Delector 44-10 serial No.__ PR0910S3
Customer RUST FEDERAL SERVICES Order #. 2077 :‘:
AL
Counter _222] Serial No. 63 4 Counter Input Sensitivity €ommenty my
Count Time _D. | run Distance Source to Detector Meon
other ___12:1 7o maskdp g cu (A7
High Isotope _Am L41 Isotope Isotope Isotope
Voltage  Background Size §.5,0. Size Size Size
OO k! ko
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