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REACTOR SECTION, RADIATION MONTTORING
REPORT FOR MONTH OF 1956
o By: P. C. Jerman
Date: July 3, 1956
' ZSPONSIBILITY

Lne 8ssigned responsibilities of the

Radiation Monitoring Sub-Section were not changed
- ring the month of June.
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Undt Satdmated Exnosura Hadiation Zone Eniries Handcounts Rasorded
Querations |
B 7050 830 1113
c 9800 855 o 1150
D 11092 882 2875
DR 7025 © 716 947
F ° 13739 858 1245
H - 7310 557 731
KB 6787 987 1309
KW 5903 952 1202
Suppl. -2 870 4886
June Total 108003 8307 . 12458
Reactor Area Malntenance
[}
B-C 10585 o 900 ' 648
D-DR 10949 762 416
F 6006 404 400
H 7139 e 406 331
K -—B005 o —afd. I8
June Total L2744, 3755 2973
Lol & Spac. Beacior Maint. °
A Shift . 16847 418 (e d
B Shift 23166 516 72
¢ Shift 16731 373 55
D Shift 14582 341 2
Other -0 & -
June Total 81095 2259 516
Brogesa 242 460 622
Pawar 48 16 393
Prol. & Fers. Develomment 367 23 103
° ]
Badlatdon Mendtoring 25771 1996 2402
Reactor Sectdon Totals
June 260,476 16,876 19,467
May 253,368 17,433 17,689
1956 to date 1,715,390 104,950 119,306
&oginaering 9,015 622 758
Qhers 960 267 313
Jml
June Totals 270,451 17,765 21,736

hi

© = 1065 handecounts recorded at 10C-H main gatehouse.
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2. Monitoring Activities
Radiation Incidents ‘
There were no radiation incidents recorded for the month. Twenty-eight

Lapses of Radiation Control occurred and were recorded. The frequency

of these lapses of radiation control by facility and responsible Sub-
Bection is cutlined below:

2.t D DRF E__KE KN Total

Operations 1 0 3 L 2 0 0 3 13
Reactor Areas

Maintenance 1 1 0 0O 0 1 0 o 3
Projects & Special '

Reactor Maint. i 0 1 0 & 1 (o] 0 7
Process 0 0 0 0o 2 (¢} 0 0 2
Radiation Monitoring o 0 0 1l 1 0 o] 0 2
Resp. Not Established _0 _0 _ 3 —2. 9 1 _0__0 _h

Total 301 07 5 9 3 o 3 26#

*In three of the Lapses of Radiation Control
recorded above, two Bub-Sections Jointly shared
the responsibility, therefore the total figure
18 three lees than the sum of the sub~totals.

Thirty-five percent of the recorded lapses of radiation comtrol involved
the spread of contamination outside established radiation zones and thirty-

WO percent involved contamination of personal clothing. The remainder

resulted from violations of administrative procedures as established for

timekeeping. expoaure comtrol, momitorizg ama protective ciothning.
ernal sure Comtro

There were eleven slug failures during the month requiring a total of 168.6
hours of discharge time for removal. Five occurred at C, 3at D, 1 at KE,

2 at KW and none at IR, F, B, and B reactors. Dose rates to 300 r/br at

2 inches were observed on pigtails of process tubes which contained ruptured
slugs. Dose rates to personnel to 4 r/nr were encountered during rupture
removal operations. It was necessary to transfer metal from Procesa tube
#1674 at D reactor into the adjacent tube to facilitate removal of a ruptured

slug. Maximum dose rates to peraonnel meking the transfer by means of the
tvin cask method was 450 mr/hr. v

A total of 307 proceas tubes wvere removed during the month which includes
219 ot F reactor, 47 at H and 41 at B reactor. Three hundred twenty-four

channels were retubed and returned to production which included 236 at
F reactor, 49 at H and 39 at B reactor. '

The dose rates amsociated with tuve removal operations vere not significantly
reduced during the momth but improved techniques, more efficient utilization
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Monitoring Activities (continued)

of manpower and experience gained from previous outages has continued
to bring about a reduction in exposure per tube replaced. During the
month this figure has varied from a high of 242 mrads/tube at B reactor
vwhere difficulty was encountered removing five stuck splitters and

126 mrads/tube at F reactor during a measured part of the 219 tube

removel outage. The average exposure used per tube for the month is
estimated at 170 mrads.

The tube extracting device was used in the discharge area during the ¥
reactor 2'6 tube replacement outage. Dose rates of 500 mrads/hr were
encounterel by personnel starting to feed the tube onto the spindle which
wraps it. Dose rates of 60 mrads/hr were measured on the end of the
elevator fo. persommel operating the device as compared to 15 to 40 . rads/
ur for operating a guillotine. On several occasions when a tube jammed in
the roller, \'ose rates up to 8 rads/hr including & r/hr were measured at
14 inches fron the roller. Personnel received dose rates to 500 mr/hr at
15 feet to re. .ove tubing jammed on the spindie. Personnel observing the
operation of the machine at 3 feet encountered dose rates of 5 r/hr.
Recommendations for revisions of the tube extracting device have been made
which should improve 1its operation as well as provide better control over
the spread of contamination to the machine itself, the elevator floor and
the nozzles below as has been experienced in the past. The machine has been
removed from service until the revisions can be accomplished.

)

During the B reactor tube removal outage,

encountered to insert a mandril into a channel containing a broker section
of tube. Dose rates up to 25 rads/hr at surface including 500 mr/hr at
2 inches were measured on a tube splitter. Decontamination efforts were

succeseful in reducing contamination levels to allow remote removal of the
splitter at dose rates of 200 mr/hr.

& maximum dose rate of 2 r/hr was

At KE reactor, vertical safety rod #22 which had remained in the reactor
curing operation for a period of time up to twenty-five days in May was

removed from service in preparation for transfer to the thimble cave at a
latar date. Radietlcn lzvels

v2ls {roa hls 1ud reyuired ine establishement of
additional radiation zones in the vuilding. The decay scheme observed
during the month indicated that Iron-59 end Chromium-51 are the main con-
tridutors of the gamma activity. At the beginning of the month a dose rate
of 3 r/hr at 20 feet was observed on the rod. By month end this dose rate
had decreased to 2 r/hr. A maximum dose rate to personnel of 10 r/hr was
encountered vn top of the reactor during adjustment of the regulating valve
for the compressed air supply to the vertical safety rods. Routine activities
in the vork area were carried out at an average dose rate of b5 me/hr  thie

gamma activity emanating from the irradiated rod during the time it was
tied out of service.

At C reactor during maintenance wvork on the ball third safety system, dose

ncountered in making repairs and in-

om due to gamma activity from irradiated

d irradiated balls necessitated Personnel
hr to take cold unit motion readings. Dose

d on the winch level during vertical safety

ed balls in a clogged ball transfer line.

balls. On the top of the unit, store
to work in gamma fields up to 2 r/
rates of 120 mr/hr vere encountere
rod drop out tests due to irradiat

Employees received approximately 1000 mrads of estimated exposure on the wagh
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Monitoring Activities (continued)

pad while washing and separsting 1000 pounds of balls that wvere removed from
the systen.

At B reactor, fuel elements were discharged from the KAPL-120 facility om
the Ko. 1 experimental level at average dose rates to personnel of 100 mr/hr.
On one occasion, a dose rate of 5 r/hr wvas encountered for a bdrief period dy
personnel manipulating the movement of fuel elements from the facility imto
a cask vhen two elements came out together instead of one as intended. The
elements were moved back into the facility and later removed one at a time
wvithout further difficulty. The average dose rate to persomnel for extended

maintenance and revision of the KAPL-120 facility was 100 mrem/hr during
unit operation.

At F reactor the "D" hole test facility on the experimental level was removed
from the reactor during the tube cutage and removed to the burial ground with-
out incident other than mechanical problems. Dose rates of 50 to 250 m'/hr
were encouxtered during the removal of the facility from the building. A

dose rate of 100 mr/hr vas measured in the truck cab used to transport it to
the burial ground.

Burisl of removed process tubing was comntinued at F reactor using the spescial
caek loaded in the transfer area pit. The exposure to personnel doing this
operation has dropped from 5 to 0.66 mr/tube for the emtire burial operatiom.

Contamination Comtrol Experience

One case of skin contamination resulting from tudbe removal vork on the B resctor
charge elevator resisted cleaning efforts. The initial comtamination level on
the employee's right forearm was measured at 4000 c/m. Repeated use of cleaning
reagents for decontaminating the skin area may have contributed to skin irritatiom
vhich necessitated suspension of cleaning efforts vhen the affected area vas
reduced to 800 ¢/m. The employee was released and later checked by Industrial
Medicine. A recheck when the employee retwrned to work showed no detectable
contamination. All other cases of perscnmel skin contamination vere readily
cleaned to less than Aatactahle 18mi4g

e e

Routine surveys of plant vehicles disclosed 20 thai vere contaminated, for the
most part dwring tramnsporting of contaminated material and equipment. In all

cases, the contaminstion on the vehicles was removed. Vehicles routinely used
for movement of contaminated materials continue to be closely controlled.

The contamination of protective clothing of employees during tube removal
operations continued to be a problem. The outer ccveralls of a maintenancs
employée became contaminated to 3.5 reds/hr including 30 mr/hr while removing
& vacuum hose from a tube channel during broaching operations on the F reactor
charge face. The contamination was detected immediately and no over exposure
occurred. EHandling of the vacuum hoses also contributed to wide spread con-
tamipation of the work area, up %o 80,000 ¢/m on two occasions, necessitating

temporary work stoppage for purposes of housekeeping and decontamination of
the affected area.

The use of the tube extracting device in the F reactor discharge area caused
considerable spread of contamination to the discharge elevator floor, and to
nozzles and caps below the work locatiom. It was measured at 10 rads/nr
including 300 mr/hr at six inches on one occasion. This cortamination wvas
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Monitoring Activities {continued)

gy, AW-44066

reduced to & nominal level by flushing with water. Plans are under way to
revise the duvice by addition of a trough which is expected to control
contamination spread from the tube extracting operation.

Contamination levels up to 85 mrads/hr at surface were found on the main
road from 105-F building to the burial ground at 100-F following burial

of process tubing in the tube burial cask. A spill of contaminated water
and sludge from the cask was believed to have occurred vhen the transport-
ing vehicle turned a corner. The cask had not been adequately drained in

the transfer area after loading. Contamination level of the roadvay was
reduced by hosing the affected areas.

Contamination levels have built up on the top of the 105-H reactor to a
maximum of 10 rads/hr at surface. This is due to water leakage from a
vacuum filter box. Water entered the filter box vhen a broach was cleaned
on the discharge elevator without turning off the connected vacuum systems.

The areassurrounding the 105-H reactor high tanks and the 105-H central
viewer were established &8s temporary radiation zones when swallows building
nests at these locations continued to drop contaminated mud, spots of which
were measured at 75 mrads/hr at surface, in the vicinity of the nesting
locetions. S8ource of the mud was the 107 crib. Recommendations have been

made that the interior bank of the crib be lined with gravel or cinders to
Prevent reoccurrence of this in the future.

During the high water period of the Columbia River, the 100-F burning ground
pit became filled by flood waters and effluent seepage from 107-F, and over-
flowed to the edge of the area parimeter road. Contamination up to 2000 c/m
was detected and the area was designated as a radiation zone. S8ince this
situation has been a recurring problem, the burning pit was abandoned and a
new pit excavated at a higher location where flooding will be avoided.

Airborne Contamination Experience

During tupe replacement operations, frequent use of fresh air masks vas re-
Quired on both charge and discharge elevators during the broaching of tube
channels. It is believed that this is primarily due to the uge of an internal
vacuum pystem for cleaning the channels of graphite prior to insertiom of a
new tube. Levels of contamination up to 1000 mrads/hr have been measured om
the surface of the vacuum hoses when they are withdrawn from the channels
being broached. At the F reactor tube replacement outage, a significant
decrease of airborne contamination was noted when the tubes vere inserted into

the hroached chemnels without vacuuming.

During tube removal operations at H reactor, personnel in the discharge area
vere exposed to above applicable limit airborne activities for a brief duration
of time. Before a change couid be made from assault to fresh air masks, further
alr sampling indicated that the air activity had decreased significently so as
to meke the change unnecessary. In all other cases, the required regpiratory
protection was worn when air samples indicated airborme concentrations of radio-

isdtopes atove the applicable rermiseible limit.
Ver*iiation Balance Unit personnel have co

ventilation conditions in 105-F reactor. Preliminary information of the results
of the study indicate that a significant improvement in ventilation conditions

DECLASSIFIED  Awistesenr

mpleted a comprehensive study of the




q

DECLASSIFIED mentr _

Monitoring Activities {continued)

may be possible if corrective action is taken. A complete report of the

study will be forthcoming from the Vemtilation Balance grouvp in the near
future.

Non-Routine Monitoring

During the construction of the KE reactor, some 200 rear face nozzles were
coated with Dov Corning S8ilicone Resin XR-671 to evaluate the effectiveness
of this material as an anti-contamination agent. In order to evaluate the
contamination resistance of the material and to provide data relating rupture
experience to rear face dose rates, special observatioms are being made dur-
ing each outage at the KE and KW reactors. Twenty representative process
tubes have been selected, half of which have the special coating, and the
beta-gamma dose rates on the nogzles of these tubes are being observed during
each reactor outage. These observetions will be continued for an indefinite

Feriocd to provide the regquired data- To date the contamination buildup has
teen small and datu is therefore inconclusive.

A 0.25 uc particle wus removed from the inlet air filter et the 183-C building.
A film study made of The particle indicated a maximum dose rate of 4.5 rads/nr.
A gamms spectrometer rum on the particle was performed by the Radiological
Scilences Department and the active isotope was reported to be nearly 100%
Ruthenium-106.

Measurerents of the dose rates in the C reactor vievers and storage area vhile
discharging during reactor operaticnm show that gamme dose rates wp to 20 r/hr
are prevalent in the near viewer, up to 2.5 r/hr at the central viever, and
up t0 3 r/hr at the rear wall of the storage basin. The attempts to messure
neutrons at these locations were not as successful, howvever, indications are

that slow and intermediate :eutrons are present in significant amounts at
these locations. :

Radiation Analysis Experience

Ine Keaiation Monitoring "Manual of 8tandard Practices” vas reviged and sections
dealing with the "Radiation Monitoring Program” and "Radiation Monitoring
Policles and Operating Standards” vere issued to ell supervisore throughout the

Reactor Section who are associated with vork performed in radiation zones in
order to make them better aware of their responsibilities for radiation hazards
control.

A "Radiation Attitude 8Burvey" has been prepared and distributed among Reactor
S8ection non-exempt persomnel. Results s the survey will ve analyzed in order
10 gage the effectiveness of Reactor Radiation Protection and present control
methods, to determine areas that may nesd more attention and control, and to
betier gage the Radiation Monltoring education program.

The Jordan remote area monitoring equipment was returned to the plant and
delivered to Radiological Sciences for t2eting to determine the effectiveness
of cowponent changes made by the Jordan Instrument Company. The equipment

tad been returned to the vendor for modification and repair after 1its initial
test av H reactor,

A Rediation Worx Procedure has been writtsn and is nowv in

the remote handling and svabbing of push poles when they
reactor.
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Equipment Experience

Wine staplex air samplers were received f
of being modified and calibrated for use.

All equipment operated with only routine and preventative maintenance required.

improvement Experience

Reiocation of the HM chambers at the
during the momth. This relocation,

chamber systems which afford reliable monitoring of the area.
formerly mounted on the stora

movement of personnel or equi
ampiifier. Chambers are now mounted on rigid I beams and
amplifiers represent accurate indicat

upon to indicate a radiation condition rather than malfunctioning on part of the
instrument.

Significant experience has been obtained w
instelled during May at the ¥ reactor to i
ing operation. The device, Presently bei
conditions on the charge face, has been

Uvertime requirements dur
first eleven weeks of the

vorked ty Radiation Monitoring personnel.
hours.

Good use was made of five Mon

during the Minor Construction
period.

Significant Reports Issued

-
1.
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Monitoring Activities (continued)

A crude sample of an unlined British legging was received from the Tingley
Rubber Corperation. This model was manufactured to Hanford specifications
and may be worn on either foot. The sample passed laundry tests satisfac-
torily and i{ndications are that the boot is superior to the present type

used. Development work is continuing and more samples will be delivered
for further trials.

rom the vendor and are in the process

pickup chutes in the XW reactor wvas completed
nov complete in both reactors, provides HM
The chambers were
g¢ area floor and the vibration of the floor during
pment produced spurious signals to the Beckman

signals to the Beckman
ions of radiation levels that can be relied

ith the continuous air monitoring system
llustrate its usefulness in the monitor-
ng used to continucusly monitor the air

able to detect radiocactive gas and effluent

ing the month have been well below the forecast.

fourth quarter of FY 1956, 4117 hours of overtime were

The forecast for the quarter was 7750

For the

itors on loan from Radiological Sciences Department
Strike and overtime was reduced tc 5% durimg that

Routine

"Reactor Section, Radfation Monitori

ng Sub-S8ection Report for May, 1956",
dated June 1, 1350, HW-4 3471,

author, P. C. Jerman.

PR

“Reastor Section, Radiation Monitoring Sub-8ection, Management Report for
June, 1956", Confidential-Undocumented, dated June 22, 1956, author,
P. C. Jerman. :
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T1Y. Organization and Personnel

A.

Organization

There were no changes in organization structure or nomenclature during the month.

Force Summary , N
8tart of Month End_of Month Het Change
Bub-Bection Momthly 3g 3% fl
8ub-8ect;‘zz:“;eekly ]EE 10‘ > :i

W. G. Westover transferred from Separations, Radiation Monitoring to Reactor,

Rediation Monitoring and was assigned as Buperintsndent, 100-B Rediation
Monitoring Unit effective June 1.

The reduction of veekly forces was brought about by one termination and one
removal from payroll due to an extended illness.

Safety Experience

There were no disabling injuries during the month nor ware Bub-Section pe:rloziml

involved in any serious or near-serious accidents. One medical treatment injury
was reported.

Radiation Experience

The average rate of accumulation of gamme exposure by monitoring personmnel for
the first 24 veeks of the year was 46 mr/week/man. This is a significant reduc-
tion. Control of exposure sccumulation for individuals vho are exceeding the
average rate is continuing through individual iostruction, work location re-
assignments and consideration of individual monitoring assignments.

Personne_l_ Activit;u

At the end of the month there veres no Rotational Training Technicel Graduates
assigned to the Radiation Monitoring Sub-Bection.

L. V. Barker returned from a loan assignment to the
Laboratory after participating in Operation Redwing.

L. A, Carter continued on loan assignment to the Naval Radiological Defense
Labvoratory and is participating in Operation Redwing,

Naval Rndiolqgictl Defense

Supervisor Trainin

& Development Programs sttendance during the month was as
followe

Report Writing - L. M, Ostby, A. V. Pash and L. M. Mitchell.
Job Instruction Training - C. L. Statret.

R. J. Meyer completed &

course in Radiobiolegy at the G. E. 8chool of Nuclear
Engineering.

Several radiation hazard meetings vere conducted to present Radiation Hazard
Topic No. 48 “"The Shipment of Radiocactive Materiala”.
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Porsonnel Activities (continued)

A radiation training program for
A committee composed of Operation
has been formed for the purpose o

Operations personnel is being developed.
s and Radiation Monitoring exempt personnel
T developing the program.

S8eventeen Monitors and Journeymen conpleted the second lecture serles which
ran from February 10, 1956 to May 29, 1955. Eleven others attenied only
rortions of the series. Five Radiation Monitor Trainees and one Journeyman
are currently attending the third lecture series for monitoring personnel.

H. E. Book attended the second nmnual meeting of the Health Physics Society

8t Ann Arbor, Michigan.

)
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