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(1) Cesium 137 Sealed Source 15- 100 mci each
(2) Cesium 137 Sealed Source 27- 25 mci each

(3) Cesium 137 Sealed Source 22- 50 mci each I

(4) Cesium 137 Sealed Source 2- 100 mci each

(5) Cesium 137 Sealed Source 30-1,000 mci each

(6) Cesium 137 ' Sealed Source 5- 25 mci each

6. (1) Used in Kay Ray Model 7062P and 7062BP source holders for
'

measurement of scrubber slurry density.
(2)-(4) Used in Kay Ray Model 7062P source holders for coal flow !

measurement. 1

(5) Used in Kay Ray Model 7063P source holders for measurement I
of scrubber slurry density.

(6) Used in Kay Ray Model 7062P source holders for limestone flow
measurement.
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STEVE ALLEN*
.

.

**
7. TRAINING OF EACH INDIVIDUAL NAMED IN TTEMS.7 & 8 j

d

DURATION OF ON THE JOS FORMAL COURSE*
TYPE OF TRAINING WHERE TRAINED TRAININO tcircle enroer) (Cirsts omsoor).

Peteeseke end peneueos et mm. Texas Nuclear y , Qwe [. He i

'""P**'"" Training Course 1 week

e cri) ~m e s.s e e.s ti v o r s.eee eeeme nt Y.-

e .. ..t..n m.tt, ,, ., ,,

technierne and anews .te .

tassammetace end eenceaeuene-

" " " Yes No es Noheese to the ou and messe .,

esent of red 6eeetivet,

e e,t . .. .. ..
. . .. .s i. e , . ,,. .te .. .e t ..n Yes

EX7ERIENCE WITH RADIATION iActual was of redseenstepes or equieelset esperisese).
,

),

ISOTOPE MAXIMUM AMOUNT WHERE EXPERIENCE WAS OAINED DURATION OF EXPERIENCE TYPE OF USE

Cs 137 1000 mci Basin Electric Power Density
Cooperative 1 year and

Ra 226 3.3 mci Level
Detection i

I

]
-

i

. ,.

i (Continued) ;

%=, t

q-
.

.

TRAINING OF EACH INDIVIDUAL NAMED IN ITEM .

DURAMM OF W WE JOB FON MW ,
TYPE OF TRAININO -- WHERE TRAINED TRAINING (Circis answer) (Cirste sesour).

<:

Petaceptes and preetices of sodi.
etten protect 6 a

Radioa ctiveir meseurement
eienderseeuen ud mestiertas Yes No Yes No
techaltrues and tastrumente'

itethematace end celevia tione
Yes No Yes No

heele t,o the use end measure.ment e redsoectivity

.ie,esicel eflects of endletten Yes No Ya No
;

EXPEplENCE WTTH RADIATION iActual use of redseseonepes or equivels. emportsese). . 1

~
~

ISOTOPE GIAXIM'UM AMOUNT 'WHERE EXPERIENCE WAS OAINED TURATION OF EXPERIENCE TYPEM-58SE

|
1
,

.

l

'

i

|

.

,
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TRAINING OF EACH INDIVIDUAL N AMEO IN TTEM S * BR'IAN LARSON |
,

*

OURAT OM OF ON THE 308 FORMAL COURSE
'

.

8. TYPE OF TRAINING WHERE TRAINED TRAINING fCircle masser) (Cirste sesove).

,uT'Ne'e**'.'.*"'"' '' '*** Kay Ray I week (Ym) Ne a] *P

"*$"d!."i,d' .*w"Ot Nuclear Training I week No we

i.ehnie w a s in.in. .t. Z
''

!

F" N, ya N.Mem. uc. .no ..ic.ieu.a* Course4

Y,

h.iciomewe w . * 1 Ueek.nier,ed eu u,

ya @ Yah] |asei.sicon ereeei. .t ds.u.n

' EbRIENCE WITH RADIATION (Actual one of redsomosepes et equivalsas esportense).

__

,

'

ISOTOPE MAXIMUM AMOUNT WHERE EXPERIENCE WAS GAINED DURATION OF EXPERIENCE TYPE OF USE

Cs 137 1000 mei Basin Electric Power Density and i

Cooperative Level
Ra 226 3.3 mei 5 years

Detection
,

.

;
(Contined)

*
q.

,

TRAINING OF EACH INDIVIDUAL NAMED IN ITEM 8 RAY SANT.0RD ,

DURATIOM OF ON THE 308 FORMAL COURSE

8 TYPE OF TRAINING WHERE TRUNED TRAINING (Cirste answer) (Circle enewer).
+

~

.

Prtaetples and pe. etic.e .f s.4* a No Yes No
eu.aprieru

A s daea ctivier measurement He # *
ei..d.nu .uen e.d . n.nne
inhais .. nd in.i ..i. U.S. Navy 6 years
M them.uce and c.icusellene Y" *
b ele to the we and ..eens.* Ka -Ra I week
.ent of redio.ctl*ltF

Biol. sic el e flects .I redi.tlen Aerojet Nuclear 8 years k No _

Ya

EXPERIENCE WITH RADIATION ( Actual var of redseseosopre or equivaleet esperisese). .

ISOTOPE RAXIMUM AMOUNT"WHERI EXPERIENCE WAS OAINED SURATION OF EXPERIENCE TYPE-GF-LISE~
~

Cs 137 Vermont Yankee Nuclear 5 years Monitoring

| , Ra 226 Gasin Electric Power 9 years Equipment
.

!

.

4

s

P
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LETTER OF CERTIFICATION

This is to certify that

Steven R. Allen
Basin Electric Power ~ Corporation

has attended and successfully completed a course of instruction, conducted
under the auspices of Texas Nuclear Corporation and described in the
attached Course Agenda. The course covers fundamentals of radiation, units
of dose and quality of radiation fields, hazards of radiation exposure.
detection devices, regulatory controls, industrial devices and specific'

- training on installation and leak testing of Texas Nuclear density, level
and weigh gauges.

The said course of instruction, together with prior experience, is
structured to qualify persons who complete it to understand and safely
perform various operations involving nuclear devices including the
installation, relocation and leak testing of such equipment. The-
operations ate to be done in accordance with _the rul_es and re.gulations of.

- -- - m-,~ . ._ _
~__ 4~

; the United States Nc61 oar Regulatory Commission and/or 'Agroament States", _~

,

and are in all respects subject to such rules and' regulations.
';
' This letter cannot be used in lieu of a specific license from or other

sanction by an appropriate regulatory agency..

!
TEXAS NUQ.E P0 RATION =i

.

! W. G.' Hendrick
i
[ Health Physicist
1

l
1
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. This certifies that

Y GU OTS60$1
_

has successfully completed factory training in:

2nSfa"6f0n (Inb Yndar b6{Rf0n 86hfu '

> i
-

.
;

in accordance with this specific program
this Certificate is issued: .

h 20 983
'

"

/ '-.,
,

YMw
|

.

kpAvz~~=
INDUSTRIAL PROCESS CONTROL EQUIPMENT .

;
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9. Sources referenced to part 5. followed by location sketches

Source Holder
Location Number A del Number , Activity

5.(1) Construction Warehouse (3) 7062P 300 mC1
TC-1 7062BP 200
TC-2 7062BP 100
TB-1 7062P 100
TB-2 7062P 100
TA-1 7062P 100.
TA-2 7062P 100
1X-1 3062P 100
LG-1 ''062P 100.

LG-2 1062P 100
LG-3 7062P 100
LG-4 7062P 100
2X-1 7062P 100

(2) 1-CAS-A 7062P 25
1-CAS-B 7062P 25
1-CAS-C 7062P 25
1-CAS-D 7062P 25 t

1-CAS-E 7062P 25
1-CAS-F 7062P 25
1-CAS-G 7062P 25
CSB-1 7062P 25
CSB-2 7062P 25
CSB-3 7062P 25
CSB-4 7062P 25
2-CAS-A 7062P 25
2-CAS-B 7062P 25
2-CAS-C 7062P 25
2-CAS-D 7062P 25'
2-CAS-E 7062P 25
2-CAS-F 7062P 25
2-CAS-G 7062P 25
3-SB-1 7062P 25
3-SB- 2 7062P 25
3-CAS-1 7062P 25
3 CAS-2 7062P 25
3-CAS-3 7062P 25
3-CAS-4 7062P 25
3-CAS-5 7062P 25
3-CAS-6 7062P 25
3-CAS-7 7062P 25

(3) CD-1 7062P 50
CD-2 7062P 50
CD-3 7062P 50

'

CD-4 7062P 50 '

. CD-5 7062P 50
l



1

'

. ,

.i
!

|
i

Source Holder ,

Location Nurter ibdel Number Activity |

S. (3) cont.

CD-6 7062P 50
RC-1 7062P 50. J

'

RC-2 7062P 50
RC-3 7062P 50 |
RC-4 7062P 50
CA-1 7062P 50
CA-2 7062P 50
CA-3 7062P 50
CA-4 7062P 50 ;
CB-1 7062P 50
CB-2 7062P 50-

CB-3 7062P 50
CB-4 7062P 50 ;

CC-1 7062P 50
CC-2 7062P 50 t

CC-3 7062P 50
CC-4 7062P 50

(4)CCH-1 7062P 100 !

CCH-2 7062P 100

(5)1A-1 7063P 1000
1A-2 7063P 1000
1A-3 7063P 1000
IB-1 7063P 1000
18-2 7063P 1000
18-3 7063P 1000
1C-1 7063P 1000
10-2 7063P 1000
1C-3 7063P 1000
1D-1 7063P 1000 +

10-2 7063P 1000
10-3 7063P' 1000

.'
1E-1 7063P 1000
IE-2 7063P 1000 1

1E-3 7063P 1000
2A-1 7063P 1000
2A-2 7063P 1000
2A-3 7063P 1000 ;

28-1 7063P 1000
28-2 7063P 1000
28-3 7063P 1000
2C-1 7063P' 1000 ;

2C-2 7063P 1000
2C-3 7063P '1000
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.

t

i

[

Source Holder i

Location Nunber Model Number Activity .

' '

5. (5) cont.

2D-1 7063P 1000
2D-2 7063P 1000
2D- J 7063P 1000
2E-1 7063P 1000 |

'
2E-2 7063P 1000
2E-3 7063P 1000

(6)LU-1 7062P 25 :
LU-2 7062P 25
LR-1 7062P 25
LR-2 7062P 25 -.

LR-3 7062P 25

6
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10. Radiation Protection Program'

1

The responsibility of ensuring that the radiation sources used-

within the Laramis River Station plant are handled, stored, leak checked, !,.

etc. in an acceptable and approved manner consistent with Nuclear Regulatory |-

Commission (NRC) rules and regulations, has been assigned to the Radiation |
Protection Officer. The Radiation Protection Officer shall ensure thatt- '

i

1. appropriate labels are affixed to the devices containing no- )
cessary instructions and precau'tions to be followed when |,

; handling or workicg on or around the devices. !
1

2. all devices are inventoried every six (6) months.
1

.

3. all devices are tested for leakage of radioactive materials,
and to ensure proper operation of the shutter at no longer
than three (3) year intervals. The leak tests shall be performed ;

using* an acceptable survey meter that is calibrated within
6 months of its use,.

,

4. upon detection of device failure to operate properly, damage {to a device or the detection of 0.005 mei or greater removable !

radioactive caterial, the Radiation Protection Officer s, hall |
ensure that the device is removed from operational stattus |
until repaired or disposed of in an NRC approved manner.

5. records are caintained showing compliance with the provisions )
of the radiation protection progra=, including periodic in-- ai
ventories, results of leak tests, instrumentation calibration,
user qualifications, information concerning installation or

|relocation of sources, etc.

6. ensure that procedures to be followed in the event of damaga
to a device are made known to plant personnel, and that an I

emergency response plan is established to react to such an
emergency.

,

I

Radioactive Device Servicing )
- 1

Servicing of the radiation sources listed in item 8 vill be limited ;

to the installation, relocation, and calibration of devices. The sources |
will not be repaired by Laramie River Station staff. In the event of
the need for repairs to a device, that device will be returned to the !

manufacturer or other, authorized repair center.

During any installation or relocation- of devices, the Radiation
Protection Officer shall ensure that: 1

1

1. the device is installed in accordance with manufacturer in-
s

structions (example procedures attached). |

'; .
.

.. .
,

b4 *

.t
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' . . m 'j2. proper storage is provided for devices in the efeat that de- j
.

vices being relocated or initisily installed sust be stored j
prior to installation.

J'
.

' ,

j 3. Proper lock-out procedures are followed for seenring the
'

.' device shutters and switches in closed or shielded positions. ;
,

,

'

i'

4. leak tests are performed upon receipt of a device, and after j.

installation /ralocation of a device. -

-

5. only those individuals that are designated as qualified to
|

,

service the devices v1.11 perform said services.
ii Personnel designated to perform-installation or relocation of

devices at 1.eramie River Station: .

'

1. Ray Sanford 1.

|;2. Brian Larson
3. Steva Allen

j.
.

i i

9. i

*
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1
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INDUSTRIAL DEVICE INSTALLATION |
- - *

.

!
. r

For this procedure. " installation * will mean in all cases the surveying leak.
i. .

i

testing and insuring the integrity of the device being installed. Some devices. i

are shipped and authorized so that the user may already have physically mounted {the device. If this is the case, proceed with the installation surveying leak *

testing and instructing of the user personnel. If the device is not authorized !for the user to physically mount, then installation starts with the shipping
|

*
..

| container. Each separate placement or relocation is to be interpreted as a
new installation. -

Installation of iridustrial devices say be conducted only by those persons who.

have a specific license condition authorizing them to perform this work. The
'

authorized individual must be equipped with an appropriate survey meter for the
type of source and calibrated leak test standards, and must be physically present ;,at the site during the entire installation. '

-

Jnspection and Installation Procedure:,

,

1. Survey the shipping box or crate at the storage location to determine if
damage has been done during transportation.

2. Remove the outer cover of the box or shipping crate but do not remove the
iunit from the base skid. Visibly inspect the unit for transportation :

damage, particularly the locking mechanism and shutter integrity.
{

-

3. Conduct a brief radiation survey to insure the security of the source and,

shutter.
!

4. If visible damage is evident, th'e unit should be leak tested foFcon- '

tamination. Damage or any degree of contamination precludes installation2

s

and Texas Nuclear llealth Physics should be notified inrnediately. Following .

this inspection, the device may be transported to , job location and mounted. !
i

5. The installer shall assure that the device shutter is in a closed, locked
condition and supervise the mounting of the device in its proper location.

6. A radiat' ion survey will be made by the installer in accordance with the !
; appropriate survey pattern sheet and the original furnished the user as j'

a penenent re~ cord.

7. The installer will conduct a le'ak test and complete'the appropriate leak
test certificate. The original should be furnished the user as a permanent
record,

8. The installer will insure that individual users are furnished the infor- -

mation listed on the Ins'ta11ation Check List.

-
.

e

.
g
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QT/15 4s designed for use by service people in the, field anc) individuals who
,- .

.
.

not'be dissantlhave received spec.ific hands-on-training in its application.The gauge shoul
exte'rnal seams,ed et disassembled in order to leak test. Testing of the

flanges and end plate is adequate..

1.
If the gauge has a movable shutter, position the shutter actuator to*

the closed position..

In the e'vant that the shutter actuator is frozen.
'

Department (512/826-0801, Ext. 310).or appears damaged, notify Texas Nuclear Divisicn, Health Physics.

.

Refer to '" Calculations for Leak Testing" hafore procaeding.
; 2.

Rerove the
end cap from the end window of the G.H. Survey Meter, l'.adel 2652,* or its,-

equivalent, and with the use of the appropriate certified standard sourcei-

calibrate the unit on the proper scale. Insure that the most active side
of the source faces the meter (the labeled side).

3.
drawing and slightly moisten.Obtain as many cotton-tipped applicators as indicated on the appiicable;

(Use water, alcohol or other solvent.).
4.

With the shutter closed, wipe the areas _of the source housing assembly
~

at the locations designated on the appropriate drawings (care should be
,

ta,en not to touch the Q-tips with the finger's follcwing wiping operation)
.

5.
Carefully place the swab end of ea'ch Q-tip in exactly the same position
as the standard source and read the results.Yne degree of removable
contamination may be readily evaluated by the rnethod referenced above.
The highest reading obtained should be used in making the calculation.

6.
A leak test certificate should be completed and filed as a permanent

.

record of your leak test.
recorded in microcuries (pCi). Amounts of radioactivity found should beHowever, if no radioactivity is
detected it is preferable to record the results as < (less than).
minimum detectable amount as opposed to zero. the

(e.g.,<0.003pCi).*
7.

One should send the wipes to a counting laboratory for additional
.

:

analysis if any contamination appears on the wipes.'

for. instructions. Notify Texas Nuclear

! 8. Note:
taining the same isotope as that being tested. Generally it is advisable to use a certified standard ' source con-|

'

However, this is not
Cs-137 standard will work for Co-60always necessary where the isotope is an energetic gamma emitter, e.g.,|

these isotopes have , higher exposure. Ir-192, Ra-226 etc., becauserates /pti than Cs-137.
*

Leak Test Certificates furnished customers should include background
reading and the meter reading of the certified standard s,ource on thecertifica te.,

.

.

.
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_CALCULATfD.15 FOR LEAK TESTING (C.*/1f)
. -

The following ' technique can be used to assess the presence of small arounts
of radicactive ratarial necessary during inak testing of gauging devices.using a Texas HucleL*.

has the necessary sen. Model 2552 Portable Survey iteter or equivalent that
**-

sitivity to detect 0.035 9Ci or less of almost all
80 Key. gamma emitting isotopes and beta emitting isotopes with E.7ax greater than --,.

.

1.
Turn on unit; check battery, verify unit oparation tr.1 calibratica usingthe supplied check source.

2.
Place the appropriate certified standard source (Cs-137. Ra-226 etc.)
disk on a clean flat surface and position the open end of the G. 'M.
Tube over it and as close as possible without damaging the thin'

window. !!o fixture is necessary if the source is simply centered'underthe window. Set the range selector to give an. a
Note and record the observed readings;pproximate mid-scalereading.

My (in either c/aormR/h).
.

3. Remove the standard source away a few feet. '44th the G. M. probe in
the same position, note and record the background (Skg.) radiation
in the same units as H .j

4.
Each swab end of the cotton-tipped applicators used in wiping the
gauge is in turn placed ,in the sace geometrical position as the
above-noted standard. Note and record the observed meter reading.
."2 ' "I and H2 must be taken in the same, units.

5.
To determine the degree of contamination in microcuries, a simple
expression of proportionality is used:

A C- = or C A{pti) x M2 (mR/h) where
=

'"1 '"2
H) (mR/hy

A = activity of certified standard source in microcuries _(uct);

. C = amount of removable contamination in microcuries (pCi); to be calculated

H = survey meter reading with calibrated source in place in eitherj
milliroentgens per hour (mR/h) or counts per mir.ute (epm); minus backgrou;

M = survey meter reading with swab in place in either mR/h or cpm minus2
background

Bkg.= survey meter reading with neither source nor swab near the 4.M.
- Iprobe in either mR/h or counts epm. This should be subtracDd

<

es stated, however, the result can't be zero. Background will
determine the lowest detectable level (conservatively taken as2 times Bkg.). .

'

. .
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. 10. continued
' '

; b
FIELD YERIFICATION OF AADIATidN INSTRUMENTATION cal.18R$ TION

. -

This procedure is applicable to the re-t coimonly used field survey instrument
.

at Texa.s Nuclear', namely the end window Gi tube Fodel 2652. This instrurent is
used by all service personnel in the installation of de' vices containing gacan

,
'

emitting isotopes..-
,' '

. -

The instrurcent properties, its physical construction, the effects of shock,
sound, vibrations, switching transients, etc. are well known. The characterist

'

that r.ned to be checked and verified in the field prior to making radiation sur-}.-
r.r.d leak tests are precision, that is reproducibility of ra;: sated cassurec. ants.'

accuracy, sensitivity and its linearity.
i .

Tests for these items should be repeated routinely, particularly because'

instruments in travel are subjected to such physical abuse. This precision
calibration should be completed prior to or soon after going on any job site
for the installation of gauging devices. This periodic recalibration is
distinctly different from the in-house calibration. The in-house calibration
should be performed any time the instrument is in for mainthr.ance or repair or
any time the instrument readings differ from those established by-this procedure
by more than L 20%.

. -

At the time the primary instrument calibration is completed, a Ra-226 check
source is assigned and read on that instrument. The two widely different
(e.g., 50 mR/h side' I' and 1.5 mR/h side II$ readings are recorded in the,

instrument backplate where the source is stored.
|

The field calibration procedure then is as follows:
'

-

; 1. Remove the instrument to a relatively low background area.!

2.
The equipment necessary would be the instrument itself, the check source
supplied and a small 6" pocket steel ruler.

3.
Set the instrument on a' flat surface, check the battery and adjust ifnecessary.

Remove the end cap, measure and record the background radiation.
4.

Place the highest reading side of the check source on the meter probe.
One does not have to be very careful on the newer models since the screenprotects the probe. For old models with an unprotected end window, one
is cautioned to exercise care to keep from destroying the tube. -With the -
highest reading side down on the end window and positioned synnetrically
with the probe, verify that the instrument is-reading the sam,e as that
stamped inside the back cover i 20%.

,

5.
By using the pocket steel ruler as a brace, move the source approximately

.

1/4" above tha end window and you should have a reading on the highest scale
that is also verifiable on the 30 mR/h scale. A typical example would be .
that the check source reads 50 mR/h'in contact with the meter probe, and
at 1/4" or so away it should drop to 25 mR/h, which is verifiable on the
30 mR/h full scale. '

.
.
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Hove the* source until.it is approxiciately an ' inch awe
,. s. ,6.

.

. have a reading of less than 10 r.Nh which a:eans you. f, and 'one will.l
an verify the 1

I , instrunent,callbration on the 100 r.Nh scale,' the 30 rR/hacale and .
a

;
_ , _ now the 10 mR/h scale. Reading scale to scale should be 'within1100 1

' . , . .
7.. At approximately 2" away on the 10 mR/h scale another reading is

q produced which could be veri,fied on the 3 mR/h scale . ]-.

- '

'
.

,

8.
with the :::ater probe.Verify that this reading. is the same es: thatTurn the source over and place the lower reading side in direct ceni:act]j

.

-

-

stamped inside the instrument.: Tnise t ending should be approxicately sid-
.- range on the 3 mR/h scale. The-lower side of the ' source can also be us-

to verify the l'nstrument to. the 10 mR/h . scale..
9. Slight separ& tion of about one inch will allow readings on the 1-mR/h 'ii

- scale that are. verifiable on the 0.3 mR/h scale. Separation of about- !
3 inches will allow you to g(t dcun or.to the 0.1 cR/h scale.'

.

q10. The leak test standard, that is the certified 0.005 microcurie standard :
;

should produce another check source reading on the 'l mR/h or 3 mR/h'' scales,
,

11.
This procedure performed routinely prior to entering customerJob sites.,
or very soon thereafter on instalhtion w6rk, will allow one to have'

confidence in' the accuracy of-the meter readings taken during survey and')
-

'

leak test work. -Without this detailed calibration of the instrurent on/
all scales cuestionable readings could 'be- obtained. '

13.
In the perfomance of this calibration ' verification work, if. the instru-}t
ment readings daviate by more than + 20:; from those expected that< is-

.

|

those readings taken at the time the instrument and source.were cal.ibrat !_

the instrument must be removed from' service and brought back or returned
,

Texas Nuclear for repair and' re-calibration.=

|

.
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11. Sources to be disposed of will be ret.ur.ne..d. .to t.h..e. m.a. nuf..a.cturer. . . .-
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