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Section Ii

HISTORICAL'

.

A. From July, 1985 to October, 1985, Afftrex, Ltd. worked at the
Naval Research Laboratory, Washington D.C. under Contract no.
N00014-85-C-2289. The purpose of this contract was to
decontaminate the . inactive areas known as. Building 89 and

? " Building 100". The location of these areas are shown in
I Attachment I. ,

.

B. " Building 100" was a term which referned to an area,
,

outdoors, which consisted of forty-one (41) steel storage tubes,4

ten feet deep and v a rious .d i.gme t e rs from four to twelve inches.
The tubes were flush-mounted'at, ground level-and were contained

iwithin an 8 x 12 f t. concrete slab. This was located within the4

fenced compound surrounding Building 89. These underground-tubes
were~no-longer used for radioactive material storage.

~~~

C. Building 89 contained two interconnected Hot Cells, as well
as an Operating, or Control Room, a Change Room containing
sanitary facilities, and a Loading Room which contained the only
access doors to the two hot cells. Located in this Loading Room
was a laundry f acility for anti-contamination clothing. The
laundry facility and floor drains from the hot cells all drained
into a 600 gallon steel holding tank buried under the concrete
outside Building 89. Also located inside the Loading Room were
twenty-eight (28) 2.5 inch diameter by 8 feet deep underground
storage tubes, flush-mounted in the concrete floor. The two hot
cells were connected to a 4000 CFM ventilation system located on

,

; - the-roof of -Bui-1 ding- 89.None- of the-f acil-ities of-Building 89
i were in active use when the decontamination work was begun.

D. Also included in this contract was the removal of three (3)
650 gallon liquid radioactive waste storage tanks located
outside the northwest corner of Building 82,. also shown in
Attachment I. These three tanks had previously been isolated

,

from all other systems'in Building 82. The tanks were not
,

connected to the decommissioning of Building 89 / 100 in any way,
D but were included in this contract because of their proximity to

\the Building 89 compound.
,.
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BUILDING 89
CLOSEOUT SURVEY REPORT

|

I. INTRODUCTION

The Naval Research Laboratory (NRL) intends to demolish
Building 89 and to utilize it, and part of the surrounding area, as
a parking lot. In order to prepare the site for unrestricted use,
the following objectives were established: .

A. Completely decontaminate Building 89 and the associated
equipment located within it.

B. Remove and dispose of 28 inground storage tubes inside of
Building 89.

C. Remove and dispose of 41 inground storage tubes outside of
Building 89. This area is referred to as Building 100.

D. Remove and dispose of 4 underground liquid hold-up tanks
I (HUT) outside of Building 89.
l

E. If necessary, remove and dispose of drain lines associated
;

..
with the various HUTS.

|

F. No residual contamination exceeding the limits established,

| In paragraph IV shall be left in place. Soil and equipment
! exceeding the limits shall be disposed of as radiological waste.

Preliminary studies indicated that it would be advantageous to
have the required work doge by an outside contractor.
Afftrex, Ltd., of Finleyville, Pennsylvania, a company specializing
in decontamination and health physics services, was awarded a
contract to:

A. Survey all areas and equipment associated with the
facility.

B. Where possible, decontaminate all areas and associated
tequipment to levels below established limits.

: C. Dispose of all' items (including soil) that could not be
| decontaminated below established limits.
1

j D. Provide a final report to NRL covering the completed work
(Appendix B).

:

i

i
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| II. FACILITIES

A. Building 89

This building was constructed in 1957 and used as a hot
cell facility to test irradiated metallurgical specimens until 1965"

; (page 1 of Appendix A). In addition, the building was also used, .

at various times, as a radioactive source repository by the Health'

i Physics Staff from 1965 to 1985, and as a laundry facility for
i contaminated clothing from 1973 to 1985. The building is a

one-story structure, 36.5 feet by 41 feet. The exterior walls are'

hollow concrete blocks, the roof is of flat composition
construction, and the floors are concrete covered with

fiberglass / epoxy sheathing. Two hot cells within the building are
constructed of solid concrete slabs approximately 36 inches thick.
In addition to the cells, the building contains two work rooms and
restroom facilities. Behind Cell No. 2 were 28 inground steel
tubes 8 feet long and 2.5 inches in diameter. These tubes were'

used for storage of irradiated metallurgical specimens.'

| B. Building 100

This building was located on the north side of Building 89 {'

(page 2 of Appendix A), and consisted of 41 steel tubes buried in j
the ground. These tubes were 10 feet in length and varied in -

; diameter from 4 to 12 inches. These tubes were also used to store
; irradiated metallurgical specimens. Although referred to as a

building, there were no structural parts (roof or walls) abovei

j ground.

C. Liquid Hold-Up Tanks

! 1. HUT-89

| A 600-gallon steel tank used for holding liquid waste
1 generated in Building 89 operati ns (page 2 of Appendix A). This j9
i tank was located underground on the north side of Building 89. It a

was rectangular in shape and measured 6 feet x 6 feet x 3 feet. ,

. Three penetrations on the sides of the tank served as drain lines J

I for Building 89, and one penetration at the top provided access for i

a hose line when the contents of the tank were pumped to the f4

sanitary sewer.
|

| 2. HUT-82
,

'

j
' Three 650-gallon steel tanks were located underground
i about 100 feet northeast of Building 89 (page ? of Appendix A).

Although these tanks were never associated with activities at 89,
.

i they did contain liquids generated inside Building 82. This

I building was intended to be used as a facility for decontaminating

i

.

2
!
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equipment used in atmospheric . eapons- testing. Cessation ofw
atmospheric testing occurred before Building 82 was used. Since
its construction, the only work in this building involving
radioactive material was the laundering of contaminated clothing,
decontamination of equipment, and the packaging of rad waste. The
decision to remove these tanks was made because the proposed
parking lot would be installed over them. The tanks were
cylindrical in shape and each measured 4 feet in length and 5 feet
in diameter. Each tank had several penetrations that permitted one
to select different filling and discharging schemes depending on
valve settings. These tanks were emptied and sealed from further
use in 1973.

III. CONTAMINATION

In general, the contamination levels observed throughout
Buildings 89 and 100, and the HUTS prior to decontamination were:

2A. Removable -- less than 200 dpm/100 cm for beta-gamma, less
2 for alpha, and radiation levels equal tothan 1 dpm/100 cm

instrument background.

2B. Fixed -- less than 5000 dpm/100 cm for beta-gamma, less
2than 100 dpm/100 cm for alpha, and radiation levels less than 0.1

mrad /hr at 1 cm.

The only exceptions from the general levels were found in the
drain lines connecting Cells No. 1 and 2 to IIUT-8 9 , and Building
100. In the drain lines, the maximum radiation level was 15.0
mrad /hr at 1 cm with contamination levels being less than 1000

2dpm/100 cm . In Building 100, one tube had a radiation level of
4.5 mrad /hr at the top surface of the tube. This level was the
result of a small steel slug found at the bottom of the tube.
Instrument readings at the surface of the slug indicated radiation

, levels of 1.5 Rad /hr. The slug was removed from the tube with
tongs, placed in a lead container, and transported to our hot cells'

in Building 71 for storage.
,

.

IV. RELEASABLE LIMITS

Buildings, IIUTs , and associated equipment were considered
2releasable if contamination levels were less than 1000 dpm/100 cm

beta-gamma, 100 dpm/100 cm2 alpha, and radiation levels were less
than 0.2 mrad /hr at 1 cm. Release of liquid effluents to the
sanitary sewer was based on limits found in 10 CFR Part 20,

Column 2. Soil with contamination levelsAppendix B, Table II,610- pCi/gm was excavated and disposed of asgreater than 1 x
radwaste. - - -
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V. INSTRUMENTATION
i

A. Dose rates were measured with an end window G-M survey
meter. The G-M tube has a mica window with a thickness of 1.4-2.0
milligrams per square centimeter. This instrument is calibrated
every 90 days and has a typical background of 0.03 mrad /hr.

B. Smear surveys were taken with Whatman #50 filter paper.
The filters were counted in a gas flow proportional counter for one
minute. Efficiencies for this counter were determined with
standards traceable to the National Bureau of Standards (NBS).

C. Gamma-ray analysis of samples were made with a

germanium-lithium (GeLi) detector. Counting times for samples

varied from 100 to 1000 minutes. Efficiencies for the GeLi
detector and associate equipment--were -determined with a mixed |

gamma-ray reference standard having energies ranging from 88 Kev to
1.836 Mev. The standard is traceable to NBS.

VI. RESULTS

A. Building 89

| The hot cells, walls, ceiling, and floors of the building
; were surveyed, and, where necessary, decontaminated to releasable

limits (see pages 4 through 14 of Appendix A). The 28 storage
tubes were excavated and surveyed. Levels exceeding releasable
limits were found inside the bottom portions of 20 tubes. These
tubes were sawed in half and the bottom sections disposed of as
radwaste. The top halves, along with the other- 8 tubes, were
disposed of as regular waste after surveys indicated contamination
levels were below releasable limits. Soil samples taken from thei

outside of the tubes indicated no contamination.

B. Building 100

The 41 storage tubes were excavated and surveyed (pages 15
through 17 of Appendix A). Contamination above releasable limits
was detected inside the bottom section of each tube. All of these
tubes were sawed in half and the bottom sections were disposed of
as radwaste. The top halves were resurveyed, found free of ;

contamination, and disposed of as regular waste. Soil samples
taken from around these tubes showed no contamination. ;

!C. HUT-89

Prior to excavating this tank, about 400 gallons of liquid
waste, collected during the decontamination of Building 89, were
pumped from the tank to the sanitary sewer. Samples taken of the
liquid prior to discharging showed activity levels of 9.7 x
10-7 pCi/cc for Co-60 and 6.2 x 10-7 pCi/cc for Cs-137. Total
activity released _for_all decon_ operations _was.2.85 Ci..

,

'
4

|
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'

Af ter ' excavation, the tank was cut into smaller pieces and
the majority of it was disposed of as radwaste. Surveys made on
the pieces of the tank designated for regular waste were below
releasable limits (page 18 of Appendix A).

Soil samples from various locations around and under the
tank were collected and analyzed. The analysis of the samples
taken from the bottom of the excavated pit detected Co-60 (4.7 x
10-5 pCi/gm) and Cs-137 (4.1 x 10-3 pCi/gm) contamination. An
inspection of the tank revealed several small rust holes in the
tank that matched the location of the contamination in the pit.

A 12-inch layer of soil was removed from the bottom of the
pit and packed in 55-gallon drums for disposal as radwaste. The
bottom of the pit was resurveyed and the analysis of the samples
indicated that all activities were less than 9.3 x 10-7 pCi/gm.

L,( QE E[W N bD. Drain Lines

An inspection of the drain lines from Building 89 revealed
plastic liners were inside two of the lines. The liner in the pipe
running from the back room to the tank was removed and surveyed for i

contamination. No activities were detected in the liner and it was
disposed of in regular waste. Smear and instrument surveys taken
on the inside of the drain line did not detect any contamination or
radiation levels above releasable limits.

The plastic liner was also removed from the other pipe that
ran from inside Cell 2 to HUT-89. Surveys made on this liner
detected trace amounts of activity (800 dpm/100 cm2) so it was
disposed of as radwaste. The interior of the drain line was
decontaminated and surveyed by attaching cloth rags to the end of a
roto-rooter tool and passing the rags through the entire pipe.
Analysis of the rag used in the last pass indicated Co-60 and

2 2Cs-137 activites of 80 dpm/100cm and 60 dpm/100 cm respectively.
Dose rate measurements taken inside the drain line (limited to
length of detector cable) were less than 0.07 mrad /hr.

h The third drain line, connecting Cell 1 and the laundry

q })(*)U i drainto the tank, could not be decontaminated to releasable
Blimits. This line was excavated and disposed of as radwaste. Soil-

rpff q[2ksamples were collected at various points along the excavated drainsystem for, analysis. Soil contaminated with Co-60s

9~ *(900 dpm/100 cm2) and Cs-137 (8000 dpm/100 cm2) was, detected in, . ,

Cell 1 where the drain line was punctured. The contaminated soil
was excavated and disposed of as radwaste. The excavated area was !

resu rveyed_and_ results of. samples were below relea s_alle_ limit s . i

;The excavated area from,whi_ch' the dFiin l_ines were removed was not I

(backfilled and remains open for inspection. |

q , , a., cd th V ( p +

t
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E. HUT-82
:

Before excavating the three tanks, the sludge from each .

was pumped into drums and solidified for disposal as radwaste.
After excavation, the tanks were surveyed, decontaminated where
necessary, and then disposed of as regular waste (pages 19 through
22 of Appendix A). Soil samples collected from around the three
tanks were analyzed and, except for one sample, were found to be
free of contamination. The one sample showing trace amounts of

,

Co-60 (4.4 x 10-5 pCi/gm) was taken from an area where a ruptureI

occurred in a drain line during excavation of the tank. Although
the tanks were pumped before excavation, some residual liquids
(about 1 gallon) remained in the tank. This liquid was the source
of contamination. The soil around the ruptured pipe was collected
and disposed of as radioactive waste. Resurve s of this area did;

not detect any residual contamination in t so .

-

-

VII. SUMMARY
,

In order to prepare Building 89 for unrestricted use, certain
objectives were established by NRL. They were to decontaminate
Building 89 and associated equipment, remove and dispose of source
storage tubes, remove and dispose of liquid waste hold-up tanks,
and decontaminate or remove drain lines associated with the HUTS.
The task of meeting these objectives was contracted to Afftrex,
Ltd., a company specializing in decontamination and health physics.

services.

j Acceptable contamination and radiation limits were established
to determine if areas and/or items were releasable as regular
waste. Items that could not be decontaminated to releasable limits
were disposed of as radioactive waste.'

Survey results of all items disposed of as regular waste are
available at NRL for review. The results of items disposed of in
radwaste are also available for review. All soil and liquid
samples were retained and are available for additional analysis, if
necessary. Appendix A of this report is a closecut survey of the
area conducted by NRL, while Appendix B is a copy of the final
report submitted by Afftrex to NRL.

,
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Section IIi ,

WORK PERFORMED I

|.

A. Upon mobilization, Afftrex, Ltd. performed contamination
surveys in the work areas in order to characaterize the

~ radiological conditions on which.to base future decontamination
methods and techniques. In order to minimize., radioactive waste,
decontamination, rather than disposal, was to be used to the

.

greatest extent practicable.

B. Afftrex, Ltd. then began to remove various fixtures inside or
connected to the Hot Cells. This included Spur mechanical
manipulators, two.in each cell, which were controlled from the
Operating Room and one electrically controlled " General Mills"

suspfnded from tracks overhead. Alsomanipulator whibh was
removed from the Hot Cells were all work tables, light fixtures
and conduit, and an overhead door which, when raised, gave access
to the " General Mills" manipulator- allowing it~to be moved--
along its tracks from one Hot Cell to the other. Cell #1
contained a lead lined cask which was removed. After washing the
interior of the two Hot Cells with a steam generator in order to
remove any loose contamination, the stainless steel sheets
covering the lower portions of the! walls were removed and the
newly exposed wall areas also decontaminated. The dividing wall
between Cell #1 and #2 consisted of solid concrete blocks stacked
and then sheathed in plywood; the entire wall was removed when
the wood was discovered to be contaminated. The epoxy floor
covering in both cells was removed to permit examination of the
concrete beneath it. Isolated areas were finally scabbled,

*removing any remaining contamination.

C. On the roof, the HEPA filters were removed from the
ventilation system, and the filter housing and . blower
disassembled and decontaminated as necessary. The ventilation
ducts from the Hot Cells to the filter housing were removed, with
the exception of two short sections of duct which were buried in
the concrete Hot Cell foundation. These short sections were
cleaned out and decontaminated, as necessary. When a hole was

,

discovered in one of these short sections, soil samples were |
taken under both ducts for analysis by NRL although field )instruments could not detect ,any soil contamination. No soil |
removal was required, based on the results of these samples. 1*
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D. The only contamination found in' the Operating Room and the
Change Room consisted of one very small spot on the Change Room
floor and a 1 foot long section on the threshold of the Operating .

Room outside door. Extensive surveys in these areas after
removal confirmed that no other contamination existed. The
suspended ceilings in all rooms were taken down and surveyed,
allowing access to the areas above. .

E. The Loading Room contained a ,rew isolated spots on its north
the only a l,p h awall having some alpha contamination -

contamination found throughout this c o n t r'a c t . H,i s t o r i c a l
,

investigation revealed that there had once been a wo~rk table
located against that wall on which Radium, samples were handled.
Paint removal took off most of the contamination, although a few
spots finally had to be scabbled. The twenty-eight 2.5 inch
diameter storage t,ubes were each pulled out of the ground after
the surrounding concrete was found to be radiologically clean and
then broken u p.e No external contamination was found on the
tubes, although most of the pipes were disposed of due to
possible internal contamination. Soil samples, analyzed by
NRL- .we re-t a k e n f r o m -e a c h--v oi d-e f-t e r-tu be-re m o v a -1,- N o "

additional soil was removed, based on the results of these
samples. The suspended ceiling tiles were removed from the
Loading Room as in the other rooms, and a few tiles required
disposal because of small, but detectable amounth of
contamination. Access to the two Hot Cells was controlled by two
large shielded doors located in the Loading Room. Some door
surfaces facing the Hot Cells required decontamination as well.
The laundry facility consisted of a normal washer and dryer, both
of which were completely disassembled and all parts either
cleaned and released, when p o,s s i b l e , .o r disposed of as
radioactive waste. As a result, this greatly d e c'r e a s e d the
volume of waste generated from the laundry facility. *

.

F. The 600 gallon holding tank described .in Section I,C. was fed |

by three 4 inch pipes leading into Building 89. Two of these {
pipes, one leading to Cell #2 and the other to the east end of
the Loading Room, had been installed with plastic liners which
were finally pulled out of the pipes. The pipes were then swiped
out by forcing rags, on the end of an auger, through the pipe.
Additional rag / swipes were collected for NRL concurrence. When
no loose contamination could be found, G-M probes were inserted
as far as possible from either end, with no fixed activity
detected. The third pipe was highly contaminated as found by.

swiping out as described above. Therefore, this pipe r6n was dug )
out of the ground from the holding tank to its source. This pipe '

branched off to the washing machine drain, to: Cell #1, and
eventually to two plugged drains under the Chgn),tf Room floor.

: 1

(

0

-.

$

J-



.

Two hol es we r'e if ound in this, pipe, one under tihe Cell #1 floor
and the other under the south foundation of Cell #1. Soil

samples were taken along this pipe with extra samples taken near
the two holes as they were discovered, to be analyzed by NRL.
Approximately 1 cu. ft. of soil had to be disposed of under Cell
#1 as a result of these samples. The holding tank itself was
found to be extremely corroded and in very poor condition,
although that could not be known until the concrete surface and
three feet of soil were removed to uncover it. As a result, the

surrounding soil was removed manually, with .f requent'

. contamination surveys and soil samples for NRL analysis.
''Approximately 105 cu. ft. of soil had'to be disposed of as a

result of these samples. The tank itself, when removed from the
excavation, was cut into manageable pieces. Some. pieces could be
decontaminated while others, most notably the tank bottom, were
disposed of as rad,ioactive waste.

hBuilding 100" was surveyed and thenG. The concrete pad around
broken up to allow removal of the forty-one storage tubes. One

small spot on the n o r t h we s t c o r n e r o f th e p a d ~ ~w a s f 60 nirt o b e ~~ ~- ~
~

contaminated, and that concrete was disposed of. The storage
tubes were each pulled out of the ground, and soil samples for
NRL analysis were taken from each void af ter tube removal. No
additional soil was removed, based on the results of these
samples. No external contaminatibn was found on any of the
tubes, and many of the tubes were found to be clean internally,
as well, at least in the upper half. Therefore, in order to
minimize radioactive waste, many of the tubes were cut in half
with only the contaminated lower half being disposed of as waste. !

Af ter removal, " Building 100" was restored to original condition,
as required by this contract. ,

H. The Building 82 tanks were in much better condition than the
Building 89 holding tank, with no visible corrosion damage to any
of the three tanks. Af ter removal of any standing liquids in the
tanks, a backhoe was used to df g around the tanks. Frequent
contamination surveys and soil' samples for NRL analysis were
taken during excavation, with no additional soil removed based on
the results from these samples. The tanks were cut into
manageable pieces after removal and some pieces decontaminated as
with the Building 89 tank above. After removal, the excavation
was backfilled and the area restored to its orginal condition as
required by this contract.
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Section III

Release Survey Data,

A. Comprehensive contamination surveys were performed in the
Operating Room and the Change Room which consisted of one reading
per 3 sq. ft. of surface on walls and ceiling, et*c. and one?

reading per 1 sq. f t. on the floors. When the two contaminated
spots described in Section II, D. were 'found,100% of the floor
areas within a 3 ft. radius were surveyed, although no additional
contamination was found. Contamination surveys *were performed on
100% of the surfaces in the Loading Room and the two Hot Cells,
as well as the concrete .p' d4n " Building 100", and the ventilatione
system housing on the roof. All equipment or items which- were
released received a 1005 survey prior to removal from
contaminated _ areas. _ _ _ _

B. Surveys were always performed for both-alpha as well as beta-
gamma contamination although the emphasis was placed on beta-
gamma surveys, as alpha contamination was found only on the north i

wall of the Loading Room as desenibed in Section II, E. The
limit for release of material fo'r uncontrolled use were set
at:

1. < 50 pCi/100 cm2, alpha, and < 450 pCi/100 cm2, beta-
gamma,for loose surf ace contamination. Occasionally,
larger area wipes were used,but the limits remained
at < 50 pCi/ swipe, alpha, and < 450 pCi/ swipe, beta-
gammma. .

2. < 50 pCi/ probe, alpha, and < 450_pci/ probe, be t a-gamura ,
for fixed activity. This method was used most often and
required no additional swipes if the' limits were not
exceeded. y

'

3 For areas of the building which were inaccessible by
probe, swipes were taken as in # 1 above and then
radiation readings checked to confirm that no fixed
activity was present. When objects had areas which were
completely inaccessible by any means, the object was

j disposed of as radioactive waste.
ll

4. Soil was checked as in #2 above during: excavation, and
~ soil samples analyzed by NRL to confirts the readings.

'|f|fIt should be noted that no material was rele'ased without NRL
fovercheck and concurrence.
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C. Air samples were taken routinely during work in contaminated
areas using a Staplex TF1 A high , volume air s' ampler, with the
samples counted using field ihstruments and analyzed for activity
levels. At no time did airborne contamination levels exceed, or
even approach applicable limits. These limits were set at 1E-9
uci/ml for beta-gamma emitters and 2E-11 uci/ml for alpha

emitters. Occasionally, readings approached a limit initially,
but on recounting later it was confirmed to be due to radon
daughters by virtue of the short half-life and the presence of
both alpha and beta-gamma emitters. At no time, however,.did

this exceed 3E-9 uci/ml when radon was identified. . , .-
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SECTION IV'
..

Calibratien of Instruments

Ib;
A. During the course of work under this contract, the following
field instruments were used.

T
*

Instrument Serial # Use -

Eherline E-140N/HP-210T 1296 Beta damma contamination Survey

Eber11ne E-140N/HP-210T 1297 Beta-Gamma Contamination Survey

Eberline E-140N/HP-210T 1377 B. eta-Gamma Contamination Survey

Eberline E-140N/HP-210T 1398 Beta-Gamma Contamination Survey

Ludlum 18/43-5 30722 Alpha Contamination Survey

44-9 Beta-Gamma Contamination Survey i

'

44-9 Beta-Gamma Radiation Survey

Eberline E520 3832 Beta-Gamma Radiation Survey

Ludlum 3/43-5 39873 Alpha Contamination Survey

.

B. All instruments listed above were calibrated within 3 months of
use. Calibration procedures for these instruments met all standards
as set forth in ANSI H.323 (1978), Radiatinn Ernianlinn
I n s t ru m e n t a t-i o n -T e st and . Cal-i b r a t i o n; * In addition to routine
calibration, all instruments were source checked regularly by
Radiological Control Personnel when id use by comparing their response
to known quantity source. sN 's .

*

i
* Calibration certificates for the ir.struments listed above are
attached to this section. It should be noted that not all instruments
were used throughout the e,ntire work.

;
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Form Rs-2s
FD Rw. 4/8

CALIBRAT ON !

RAD >'

CERTIFICATE !s. '

.|"This Certificate will be accompanied by Calibration Ch' arts or Readings where applicabio"
INSTRUMENT INFORMATION

CUSTOMER INFORMATION
EberlineAfftrex LTD. Instrumeng-gagt eturer 1296

Customer Name: Aber Road RD #4 yoo,i . erial Number
1296Finleyvi11e, PA 15332 External Probe (s) H P-21 Serial #Customer Addres3:.

73.,MP-1 s/n 301
<

Calibration Method
Cu ome P.O.e Cs s/n 1076-235

*.

INSTRUMENT CAllBRATION INFORMATION

Instrument Calibration Instru' ment Response

Range Standard Value Before Calib. After Calib. Comment

XI 100 CPM - 100 CPM - All Calibrations-Btn.-+ & -1(
2101 zou
420 Reads 3700 CPM in 1 mR/hr2 suu

3 field i37Cs
lK'

Alu IK
2.lK5 zK
4.2K8 4K

7
b 8 IOK 10K

AiUU
8 20K 21K

'U 40K 42K
11

.

12 ,

13
14 ,

15

16'

' ..

18

19

20 j
,

21 -
22
23 ,,

|

STATEMENT OF CERTIFICATION l I
.

(
*

We Certify that the instrument l'isted above was calibrated and ins, ected pylor to shipment and that it met all of the
Manufacturers published operating specifications.We further certiff that our Gallbration Measurements are traceable
to the National Bureau of Standards (We are not responsible for damage inedrre'd during shipment or use of this in-

,
.

strument).

8 2 1*certl y l' hat th abo' f mation is . - " -
Instrument Calibrated by:

05-2h85 Iuthorized Agent ( _"#
Calibration Date: Admin. Cnn/dinntnlDate 05 N-PEIl-28-85 Title*

Next Calibration Due: /

/
.



.

Form RS-
FD Rott. 4/

CALIBRATION
RAD ~

CERTIFlCATEs--

"This Certificate will be accompanied by Calibration Cha'rts or Readings where applicable"

CUSTOMER INFORMATION INSTRUMENT INFORMATION
-

Afftrex LTD. Eberline
Customer Name: Instrume acturer

Aber Road RD #4 M del- Sedal Number 1297,

Customer AddressFinleyville, PA 15332 External Probe (s) HP-210 Sedal s 1297

MP- s/ 01Calibration Method 33
ic W.o'. -8 -235

Se

INSTRUMENT cal.lBRATION INFORMATION
' '

Instrument Calibration Instrument Response

Range Standard Value Before Callb. After Callb. Comment

X1 - 100-CPM - 105 CPM - All Calibrations Btn. + & - 1' 200 210* 400 420 Reads 3700 CPM in 1 mR/hr
field IJ/Cs >

4
x10 IK 1.05K

5
*

6
4K 4.2K

7
U 8

X100 10K 10.5K
9

20K 21K
10

40K 42K
11

12
,

13
14 ,

15 -

16
17

''
18
19
20 ,

,

21

22
23

,

.

STATEMENT OF CERTIFICATION 1 t*

>

We Certify that the instrument listed above was calibrated and inspected prior to shipment and that it met all of the
Manuf acturers published operating specifications.We further certify that our paubrption Measurements are traceable

I to the National Bureau of Standards (We are not responsi5le for damage incurred during shipment or use of this in-

| strument).
*

Instrument Calibrated by: 1 v -- ~ I certify that th abov rrnation is c t:*

05-/8-85 " "# Authorized AgentCalibration Date:
1!-28-85 Title Admin. Coorhinator Date 05-28185Next Calibration Due:

/

I

.
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CERTIFICATION OF CAllBRATION ,
,

''

E-140Nf h.C,jf]T~ i

- instrurnant

!b77Serial No

Eberline MP-1 S/N3% $''

Type of Soure.

06H3], M-U,D h
R,

.

r &>
Reading 5

~ Range Calibration Point
'' '

:.5

X100 9 40K cpm 40K cpm $ Kcpm [p
Sb dy, cpm 6

9 4K cpm 4K cpm %

l'X10
d e cpm $E''

X1 9 400 cpm 400 cpm t N
X100 910k cpm 10K cpm 10% k.4' cpm {f,

X10 9 1K com 1K cpm 1 10% |R com

X1 9 100 com 100 cpm 10% {{.C. cpm . [$,
c,

h-fif'T h X|C h, kM 3r bCC - k,b.D CfM kdb b $'*

~ $:
Q't

'

. ?:.
9
$5.

W
~

.

e,*

.p L

Calibration sources used have calibration traceable to the National Bureau of Standards! (Fs
'
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CERTIFICATION OF CAllBRATION f$
'

,
,

bE-140Nfh-CI(Jt-'
''

* 1 instrument
'

1 1B77
.seriai No

Eberline MP[1 S/N3W h'
'

Type of source

09-67, M~ U.D b
. ,

dy.-

t ;;;
gs

[Range Calibration Point
- "- '

Reading
:b

X100 9 40K cpm 40K cpm $ Repm 3p
~P

_

4h cpm h@X10 9 4K cm 4K cpm'

f h
d p cm y- X1 9 400 cpm 400 cpm t

9_

%
X100 910) cpm 10K cpm 210% _ )LK cum {;f,
X10 9 1K com 1K cpm 1 10% lk cpm

X1 0 100 com 100 cpm 210% (LD cpm . %
m.

-f1(N h X|C h, SOI 3, N C -- k ,(M) Of03 M*dbC *

m,
W>

*f ',

km.

?4- ;,
.

''

d
F g

Calibration sources used have calibration traceable to the National Bureau of Standards.'. k b (>

! *f~

s e, .

Date Signature v' YN 7 ' I
~

. !f 4- , 1
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bb' b ~

O P.O. Number
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Form RS-23
FD Rry. 4/83

CALIBRAT ON
RAD CERTIFICATEs- .

"This Certificate will be accompanied by Calibration Charts or Readings where appilcable"
,

CUSTOMER INFORMATION INSTRUMENT INFORMATION

LudlumAfftrex LTD. Instrument ManufacturerCustomer Name:
Aber Road RO #4 uoo,i - 18 Serial Number 30722

Customer Address
Finleyville, PA 15332 External Probe (s)43-5 Serial , PR-015368'

44-9 PR-015533 44-6 PR-015395

Customer P.O.# 85-142K ~ ' Calibration Method anMP-1 s/n 301
-

_.

c s/n 1256Service W.O., I-85-06-235 137
^

Cs s/n 107 " Th s/n 11623
INSTRUMENT CALIBRATION INFORMATION

. ,t,,

Instrument Calibration Jnstrument Response

Range Standard Value Before' Calib. After Calib. Comment

X1 -- 100 CPM -100 CPM ~ All Calibrations Btn.T& - 10%
* 200 200
2 400 390 All calibrations done in High

Voltage position 1 '

' #
x10 1K 1K

3
2K 2K All Hiah Voltaae positions set

6
K to 900 Volts-

7
V 8

X100 10K 10K All readins and efficienciesg
20K 21K were done with window out

10
40K 42K

11 43-5 ' Probe has a 13.8% efficien
XiK 100K lOOK to ZJWh

i

200K 200Kg
400K 400K 44-6 Probe reads 1400 CFM in

15 1 nR/hr field 137Cs
16
17 c

44-9 Probe reads 3600 CPM in*
18

J_mR/hr field 137Cs and has a19 12.6% efficiency to 99Tc
20 ,

21

22 -

23
,

.

STATEMENT OF CERTIFICATION n

We Certify that the instrument lis ed ibove was calibrated and inspected prior to shipment and th'at it met all of the
Manuf acturers published operating specifications. We further certify that our Calibragtlon Measurements are traceable

,

to the National Bureau of Standards (We are not re:;ponsible for damage incurre'd during shipment or use of this In-
*

strument).
t-

4 ~ l ertify ha"t tb abov or'mation is correct:'

- Instrument Calibrated by:

05-2k-85(**"# Authorized AgeCalibration Date:
11-28-85 Title Admin. Coo dinstor Date 05-29-85Next Calibration Due:

/

/

.
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Form RS-23 -
FD Rev 4/83

CALIBRATION
RAD CERTIFICATEse- .

|

"This Certificate will be accompanied by Calibration Chart's or Readings where applicable" I

CUSTOMER INFORMATION INSTRUMENT INFORM ATION
'EberlineAfftrex LTD. instrumentggaeturerCustomer Name: JUJ2Aber Road RD #4 ' Serial NumberM d*'Customer Address: '

Finle_yville, PA 15332 External Probe (s) Serial #,

.,MP-1 s/n 301#

85-142K Calibration Method ,

Customer P.O.a
I-85-06-235 '"'Cs s/n 107

Service W.o.a

INSTRUMENT CALIBRATION INFORMATION
1.

Instrument Calibration Instrument Response

Range Standard Value Before Calib. After Calib. Comment

- X0.01 40 CPM 40 CPM - All~ Calibrations Btn. + & - 10%
bU UU

ibu 160

#
AU.6 U.b mK/ nr 0.5 mR/hr

5 j,

f I.b 1.5

8~

Al 5 5 I

10 10
,o _

1515
11

(x10 50 55 -

100 100g
150 138

-

15
1

X100 500 525
3 1,0501,000 -

18
1,500 1.500

19

20
,

21

22
23

[
,

~
I t

| l.
_

'4STATEMENT OF CERTIFICATION .

We Certify that the instrument listed above was calibrated and inspected prior,toshipment and tha' ( met all of the
Manuf acturers published operating specifications. We further certify that our Celitiration Measurems..ts are traceable
to the National Bureau of Standards (We are not responsible for damage incurred during shipment or use of this in-

'

strument).
o

\
*~ . I certify that th above f trriation is e ect:instrument Calibrated by:

/
*

05-28-85 (Signed) Authorized AgentCahbration Date:
Next Calibratien Due. 11-28-85 Titie Admin. CoorhinatorDate 05-28'85

/

/

_ --_---- . _ _ _ _ s-


