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Air Dust Sample Results, 1950, Lake Ontario Ordnance Works Air Dust Sample
Results; samples taken August 30, 1950 through November 9, 1950
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9100

Urine Sample Results, September 1950-August 1951,
Lake Ontario Ordnance Works Urine Sample Results; samples received
September 7, 1950 through August 30, 1951
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Film Badge Results, 1952, Lake Ontario Ordnance Works Film Badge Results;
Results reported for all months in 1952
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Film Badge Results, 1953a, Lake Ontario Ordnance Works Film Badge Results;
Results reported for all months in 1953
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Film Badge Results, June 1949-January 1951, Lake Ontario Ordnance Works
Film Badge Results; Results reported June 20, 1949 through January 5, 1951
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Oﬁice Memorgndum

<10 SE 'H, Blatz, Chlef‘, Rediation’ Sectlon, NYo - DATE: July 6, 1949

UNITED STAA ES GOVERNMENT

R FROMJ?F ‘T, g, Epp,’ Chisf, Tonswanda Syb-Office ;Wf’

-

SUBJECT:. : pIry BADGE' SERVICE, LOOW = =~ —' 7 - ST
- REFER TO : S _ : R
7 SYMBOLs ‘I‘AD FJE . DR o T

s s

The enclosed badges were erroneously 13%ued to the seme .
. ~employees who were given badge numbers: 1044, 1045, 1046,
. ~and 1048 dur:ng the week endlng June 20, 1949, - -

Y ~

= e - Tnthe” future, ‘all “badgesissued will”correspond w1th“the$e » :
- assigned to the employee prev1ously. . . L o .

s

Enclcsure..
‘Badge_ Nos, 1047
1049, 1050, 1051
© & 1082+ :

AlsoNos.1053 1054\], , -
&1049 TR - T S
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Purpose ﬂ

)

1. 7o measurs the radiatioﬁ exposure at each phase of the operation.

2e To determine the radistion exposure to each individusl under
presert conditions of operation.

3+ To estimate the radiation exposure to each operator under ideal
usege of the present equipment.

4+ To uncover sources of high radiation exposurs so that recommendations
may he made for eliminating overexposurs.

6. To determine air radon and dust lesvels in order to estimate personnel

I

exposurs to these air contaminants,

IRt

Results *::;”§§ jf)

From the radiation study, it is estimeted that each laborer will receive
a minimum of 335 mr of gammea radiation per week under preseunt operating con-
ditions, Béte radiation will contribute another 100 mreps/%eek to each man's
exposure making a total of 435 mreps beta-gemma/week. This estimate assumes
that ¢

1. The tower will be opsrating at ocapacity,.

2« The present staff of six men will do all the labor connected with the
operations

3« The E~£5 stored on the average will give off radiation of the same
intensity as the material used for this study.

Table I gives the operation breaskdown and the exposures expected for each
Jobs If the amount of K65 dumped in one week is more than 30¥ of the capacity

of the tower for handling the materisl, no significant reduction in radiation
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exposure ig snticipateds
Minor improvements cen be made which will reduce exposures to epproximately
245 mr of gamma and 70 mreps of beta per weeke This average exposure (215 minie
mum per week) would still exceed the maximum allowable exposure of 300 mreps
total radiation. To reduce radistion exposures further will require either
additional manpower or better equipment for handling the K-65.
Men working =t the %tower ars exposed to approximately 0.5 x 10719 curies
per liter of radon under normasl operating conditions. Occasional short term
exposures to 4,3 x 10-10 ouries/litor are likely to ocours Our present MAC
value for sir radon is 10710 curies/liter but 0.1 x 10~10 curies/iiter is
widely recommended end is likely to be adopted as an AEC tolerances

Results of the dust study will not be awailable for several daeyss When

the samples have been eralyzed for radium and total alpha activity, a separst

......

report will be issued for that part of the survey.

Discussion
The following assumptions and calculations are made in determining the
exposures in Table I:
ls Assume the tower is operating efficiently for 24 hours a day and
five deys a weeok. Approximately 1200 drume will be dumped ih one weeks
Time cycle (1 drum) = 6 mirutes = 10 drums/hre
2¢ x 5 = 120 hours per week

120 x 10 = 1200 drums per week = idesl capacity.

_ ’/
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2. Assume thrse carloads of K-65 are received sach week and the rest of
the drums dumped will be from the backlog now stored along the roadweys at LOOW,
3. Current shipments are 96 drums/carload.
3 x 96 drums per oerload = 288/weck
The remaining 900 drums will be loaded from the roadways on & truck
and hauled to the towere
18 truckloads x 48 drums per load = 864 drums
864 + 288 = 1152 drums per week = oxpected capacity.
4o Assume six men do all the work and perfect rotation of the men.

2 mon/shift x 3 = & men per day

3 cars/week/6 = 1/2 car per man

18 truckloads/week/6 = 3 truckloads per men IR

1152 drums/week/6 = 192 drums/man,

5. Normal maintenance time of 12 hours per week ls presumeda

6. Assume similer material iz hendled.

On thebasis of the above assumptions, the figures presented in Table I
are drawn. It should be pointed out, howewer, that several factors may
mitigate to increasse the maximum exposure while the chance of a reduction
beyond that steted, is small, Some of these factors include:

1. Uneven distributicn of exposure=load on rotation.

2+ Substantial increaszse in maintenance time and other time spent near
the tower,

3« Handling of considerably “hotter™ meterials

4, Possible substantiel incresse in redistion from tower as K=6b6 level

. 7
r'L8es.

Y
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Radiation exposures forﬁgggié$§g§qpnt jobs were measured with pocket
dosimeters. Other exposures were estimated from radiation measurements made

in work areas with survey meters. Both ionization chamber and Geiger coumtep:-:viz
Fing! ©

type instruments were used for these measurements.

Talrsy
i

S KA, WRNE
Table II contains exposure data for a man operating a 1ift truck imunloadm "

IV

ing a carload of E=65, The man not only wore a pocket meter in froat but m@ters
were also taped to his back and to each arm above the elbow.

Measured radiation for the man removing the lids from 96 drums from behind
8 shield was 38 mr to the chest and to the left arm which is the side more
often toward the drums. Measured radiation for a man loading the truck with
48 drums was 15 mre. The same exposure cen be assumed for unloadings The
measured rediation from the K~65 being handled was about average for current
materials. Some of the older material is two to thres times "hotter®”.

Time studies were made of the varicus jobse Times given in Table I are
average ard seen reasonable. However, time assumed for maintenance of eqiip=
mont is for efficient opsraticn. Under present operating conditions, much more
time is spent on this phese of the work. If a man enters the thaw housge or
the elevator shaft or escends tc the top of the tower, short term exposures
to 100 mr/hr or more of gamma rediation 1s expecteds A man working to free
e drum on the conveyor, elevator, or dumpor may receive many times thieg ex~
PoBUre.

On the basis of the present operating scheme, it would be possible to re-
duce average exposures to some extent. Use of the eight~inch concrete barrier
instead of the one~inch steel shield temporarily being used would reduce the
gamme radiation exposure per man by 50 mr per week. Eliminat%;g eny necessity

for leaving K-6F on the dock by improved dumping and provisiorn of additional

— ¢
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storagze space would reduce the gamma radiation exposure snother 40 mr per man
per weeks The total estimated reduction resulting from these modifications is
120 mreps of beta=gamma/week. Thus the predicted average exposure could be
lowered from 435 mr/wk to 315 mr/wk,.

The original plans for the tower included the eight-inch concrete barrier
to shield the man removing locking rims and lids from K-65 drumse To enable
a man to do thls work from behind the barrier required the design and installe-
tion of & mechanical rim and lid remover. The design detail for the mechanism
was to be worked out by the Engineering Division. The concrete barrier was
installed; the mechanism has not been instmlled. A recommendation has been
made (report of November 1, 1950) for an improved dumping mecherism. Extens-
ion of the railroad siding to provide additionsl storege cpece for empty
drums (recommendation 79, report of Novembsr 1, 1950) will not fulfill the
requirements for space for full drums since these must be stored away from
work areese

The fact that the exposures given in Table I are 2 minimum expectable
under best conditions, and also the improbability of noticlng any spprecie-
able reduction with a smaller workload are justified in ths exposure rscords
of individuals for the first six weeks of tower operation. In this time,
about 2000 drums of K-6F were dumped. The tower wans therefore operating at 30%
of its rated capacity. For this period, film exposures for five Yo six men
everaged 360 mreps of beta-gamma/%eek, with gamma rediation accounting for

70% of the +total exposure.




Both pocket dosimeters and”film badges are worn continuously during work-
ing hours, Complete film and pocket meter data are given in Teble III.
Although individusl film and pocket meter results vary over a wide range,
the average film and pocket meter readings compare closely. The bets ex-
posure on the tadge is probably due to scattered radiation or soft gamma
which does not peretrate the walls of the pocket chambar.

Some radiation measurements made at the tower are given in Table 1V,
These measurements were made after 2000 drums of K~66 were dumpeds This
meterial, if leveled, would extend to a height of 12 feet above the tower
floor which is 4 to § feet above the ground levels The material is probably
piled in the middle tut cxtends for a few feet up the wall on all sidesa

As more material ie dumped higher radiastion in the viecinity is expected.

Radiation at the outer surface of the tower is not expected to increase in

R

proportion to the radiation et greater distances. - ;tgﬁ,ff?

Pecommendations | H‘:yiﬁkﬁg'

It is believed thet adoption of the minor improvements numbered 1, 2, and
3 will reduce the average exposure to 315 mreps minimum beta=gzemrma per week
under ideal operating conditlions. Major improvements numbered 4 and 5 will
reduce radiation so thet with unususl exceptions no one would receive an
average exposure in excess of 300 mraps/%eek. The recommended improvements
are:

l. More shielding for the man removing the lids from drums emd/cr ine
stallation of a 1id removing mechanism. {Recommendation #18)}

2. Improved dumping or cleening mechanism at the top of the towsr so that

Y
drums are not returned with residusl K~65 {(Recomrendation #10 - Nov., 1, 1950).
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3., Storage facilities !e%!ger“aggéided or remote from work stations)

for full drums of E-65 which cannot be dumped because the drums are bedly
demeged or the material is very wet (Recommendetion #19)e This may be
accomplished either by:
8. Shielding a section of the loading platform on the west end for
temporary storage of full drums, or preferably,
be Cutting a holc in the west wall or north wall at the west end end
extending the pletform to accommodate 8 or 10 drumse The platform addition
should extend for at least 30 feet beyond the present élatform snd should
be no widsr than 9 feet, It may be as nerrow as 4—1/? feet. The well
opening should be wide emough to permit the 1ift truck to pass through
with ressonable clasrance.

4, Use of crene with magnet or remotely opersted hitching device for
loading and unloading the truck. Adoption of this improvement would require
the purchase of additionzl equipment, Two cranes ﬁnuld be neseded; one for
loading, another for unloading on the gatform.

5. Eiring of additional lakor - In view of past exposure records and
essumptions for perfect operation, it is belisved a reduction of expcsure
by one~third will be néeded to provide a narrow margin of safety. It is re~
commended that three more laborers be hired for the K=~65 storage operation.

(Recommendation #20).

Summarz

The estimated minirum average exposure which may te expected to six laborers

at LOCW while K-65 is being stored in the tower under present operating

T ST R TS
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schedulss is 435 mreps beta-gamﬁgjaggk. This essumes almost perfect opera=-
tion with & minimum amount of maintenance requireds Since near perfect
operetion cermot be expected, adoption of recomrendations numbered 9, 10,
13, 19, and 20 is necessary before exposures can be reduced to the point
that no one receives an averege exposure in excess of 300 mreps/week for

any three-month periode

/e




TABLE I mags’

e D M e ik AT W

ol

JOB BREAKDOWN FOR EACH MAN (ONE WEEE)

Description Time Required Expected Gamma
of Work to do work Radiation Exposurs
1. Unload 1/2 car 0,76 hrs 15 mr
2. Load and unload truck .0 ® 90 ®
3 times, transport
load.
3+ Remove lids fronm 3.0 " 8o "
192 drums
4, Remove empty drums from 14,0 " 70"

conveyor, dump residuse,
replace lids, paint,
load in cars or on truck.

5. Maintenance of Equipment 2.0 " 60 "
6. Watching ocontrols 4,0 " 20"
Total 39.75 hrse 335 mr

77




RADTATION DATA OBTAINED WHILE UNLOADING A

CAR.

MAN OPERATING LIFT TRUCK.

Radietion
Measured with Inst,

Pocket Meter Readings
Cambridge Dosimeter

No, of Drums Center of [Edge of Right Left
Removed car Platform Front Back Arm Arm
0 125 mr/hr 100 mr/hr 16 2 5 5
8 70 36 20 7 * g
16 35 18 28 10 16 10
24 30 18 28 13 18 17
32 - - 32 13 23 20
60 1¢ 16 34 20 27 25
96 & b 40 32 34 2b

*

No reading taken

/2




TABLE ITI

\Jl___\_}ﬁdu:z
FILM AND POCKET METER DATA

All readings are mreps/weeke.

Weak Film Badge Pocket
Begin. Beta Gamma Total Meter
180 210 400 240
150 200 350 340
9-18 75 290 365 290
220 230 450 315
290 440 730 420
110 - 110 160
9-25 160 200 360 150
250 440 690 355
260 440 700 395
140 300 440 325
180 200 380 250
10-2 200 180 ~ 380 285
200 340 5§40 380
200 240 240 365
70 240 310 120 e a
80 170 250 106 L, g
109 90 280 370 215 o e
95 210 305 155 Lt
80 210 290 100
7% 170 246 120
140 140 280 95
10-16 180 270 450 210
120 160 280 160
- 110 110 112
55 80 135 129
10-23 100 190 290 250
90 240 330 302
100 180 280 245
55 110 165 147
Average 136 223 389 234

Average Pocket meter gamme to film gemma ratio =- 1.05

Average Pocket meter gemma to film total radiation ratio =< 0,69

——
3




TABLE IV

RADIATION MEASUREMENTS KT TOWER

Locations as shown in Figure I.

Readings A through M tasken on surface of structure.

All readings are mr/hr of gamma

Insgtrunant Ion. Chamber

Height above ground level 6! 8’
Location

A 13 20
B 11 15
c 8 11
D 10 11
B 10 11
F 11 13
G 10 10
b4 1l 12
I 20 1%
Average around base of 11.6 13.6
tower
Hoight above ground 4!
J 15
X 14
L 11.5
N 10
N 3
0 1.5
P 2.5
q 4.0
R 6.
8 2
AR

Geiger Counter

6t

ib
14

25
0.9
3.0
245

05

ar

14
11.5
945
10
10
11,5
845
10,6
17.6

1l.1

/54
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remedial actions performed at the site, and a summary of the site's
present condition (as determined from documentation available to the
authors on August 1, 1982). The detailed information relevant to the
proposed survey effort follows in the section describing the residues,
serap, and waste storage operations, which is followed by & summary
of the disposal and storage areas, recommendations for categorizing
plots for the upcoming survey, and a listing of relevant documents.

The Department of Energy Niagara Falls Storage Site is being
managed under the Office of Nuclear Energy's Surplus Facilities
Management Program. Because the site has fallen below Department of
Energy guidelines for effluent release, the 19l1-acre site is considered
high priority for the ongoing remedial action (HASC-97-14, pp. 3290,
342, 414). Besed on the available radiological survey data obtained
from the 1971-1872 radiological survey of the offsite properties
(Robinson, 1973), it would appear that the average exposure level
would result in a whole~-body dose within the guidelines established by
the Federal Radiation Counecil (now within the purview of the Environ-
mental Protection Agency). (Changes in land use can possibly
increase or decrease the exposure levels and may result in intermsl
dose; the effects of such changes in land use would have to be evalu-
ated based on applicable soil or water contamination guidelines set by
the Agency or on site-specific criteria developed by the Department.)
The offsite properties are presently considered by the Department of
Energy as low priority for radiological survey under the protocols of
the Formerly Utilized Sites Program. However, some areas have never
been adequately screened and others have undergone significant
changes in topology due to landfill development. Although most soil
disturbances tend to dilute residual materiai, the Department of Energy
considers it prudent to objectively determine, on a statistical sampling
basis, the present status of the offsite properties, particularly in
areas once used for storage or burial of contaminated material.

The categories for the offsite properties survey aectivity
recommended by the authors, presented in Appendix A, are tentative
and subject to change as new information on potential contamination or
occupancy is obtained. These factors may increase or decrease the
potential for health effects.

The material presented in this report is based on available, but
incomplete, records. The authors have used this available information
to develop a historical view of the operations of the site and to
determine the potential for contamination. It is the authors' belief that
information in this report will prove to be an invaluable 2id to those
planning the survey activities and remedial actions, both on and off
the Department's property.

OVERVIEW OF THE FORMER LAKE ONTARIO ORDNANCE WORKS

Operating History

Much of the uranium used during the early years of the atomic
energy program was refined from pitchblende and concentrates mined

5



in the Belgian Congo (Robinson, 1870a). The ore was obtained
through contracts with African Metals Corporation (Afrimet) of New
York, New York, the U.S. subsidiary of Union Minjere du Haut
Katanga of Brusseis, Belgium. The procurement contracts were, with
certain exceptions, only for the uranium in the concentrates. All
other minerals were to remain the property of Afrimet/Union Miniere
and were to be shipped to Beigium when conditions permitted.

In 1944, the Manhattan Engineer District requested and obtained a
portion of the Lake Ontario Ordnance Works at Lewiston, New York,
for storage of some low-grade radioactive residues* that resuited from
the pitchblende ore processing at the nearby Linde Air Products
facility. In 1948, when the Department of Defense decommissioned the
Ordnance Works, the Atomic Energy Commission acquired 1511 acres of
the site, which included the original storage areas.

Following Worid War 1[I, Linde’s Tonawanda refinery was
decommissioned, and the contaminated plant equipment was disposed of
at the Atomic Energy portion of the Lake Ontario Ordnance Works
(Epp, 1949). Also during the late 1940s and early 1950s, contaminated
materials including metal, concrete, ceramics, and lumber from the
decommissioning of wartime plants and some posi-wartime operations in
St. Louis, Missouri; Canonsburg, Pennsylvania; Cleveland, Ohio;
Deepwater, New Jersey; and Winchester, Massac