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PROJECT 6.8

PREFACE

ois investigation was coaducted to detsrnine the resistance of
GRS zeated naylom fabric 2000 gallon water tamks to the blast and thermel
effouie of an atomic burst om the surface of the ground, axnd to eval-
uate U. 8. Army Water Purificetion Equipment, Diatomite, Pack (Man),
15 GPM, Ss% Bo. 2, for removing radiocactive coatamimation from water,

In additisn, the potentisl prodlem of radiocactive contaminatioa
of field water supplies following a highly contamimating atonic burst
on the surfaceo or under the ground was investigated and is reported

on herein,

Test instanllaticns and gperations were accomplished with the able
assistance of M/5zt B. B, Dean, Sgt F. L. Cobler, Cpl C. . Graham, snd
Cpl B, K. Griffin, Astive cooperation and help im accomplishing this
investigation were giver 4y the Special Projscts Branch of the Eagineer
Besearch and Developrent Iaboratories, the Weapons Bffects Division of
the Armed Forcea Speciml Wesspons Project and the Sigual Corps Engineer-
ing Iaboratory. Radloastivity counts wvere made by C. L. Blair, X. 3.
Anderson, PIC J. BR. Colemax, szd PFC J. J. Drexler of the Sigmal Corps.
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PROJECT 6.8

ABSTRACT

An investigatioa was conducted under Project 6.8, Operation
JANGLE to determine the resistance of coated fabric water tanks to the
blast and theramal effect of an atomic burst on the surface of the
ground, to evaluate a stamdard U, S. Army water purificaiion unit for
removing radicactive contamiuation from water and to determine if field

water supplies may become contaninated following & surface or under-
ground buret,

U, 8. Army 3000 galloa GRS coated nylon fabric water tamks fillad
with wvater were undamaged at & distance of 500 yards from ground zero
for & 1,2 KT atomic ground surface burst. Thus these tamks withstood
overpressure s high as 5 psi and thermal flux of 20 cal/c=m®.

U. S. Army Water Purificatioa Bquipment, Diatomiie Pack (Man),
16 GFM, Bet ¥o. 2, was found capable of remcving 84.5 per cent of the

activity of a fleld water supply deliberately contamimated to greater
than sever times the safe drimking tolerance.

A field water supply may become contaminsted to a significant
degrae as & result of fall-out of radioactive material followiag a

sswface or underground atomic burst if im & down-wind position from
the bdurst.
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CHAPTER 1

FIELD WATER STORAGE TANKS

1.1 OPERATIONS

Four stardard U. S. Army GRS coated nylon fabric, 3000 gallon
water tanks were placed on a line 50° East of North from ground zero
at distances of 500, 925, 1500, and 2030 yards (see Figure l.1).

The tanks were filled with local drinking water (from 500 foot wells
at Frenchman Flat) and left uncovered. In addit..n, one covered
3000 gallon tank was installed at the 500 yard sitve. All tanks were
placed on ground level and were not fortified or "dug in".

1.2 RESULTS

The tanks were essentially undamaged folloring the 1.2 KT atomic
burst on the surface of the ground. This detonation produced an over=-
pressure of 5 psi and thermal flux of 20 cal/cm at a distance of 500
yards from ground zero. The top cover sheet of the covered tank at
500 yards from ground zero was partially torn from the ring loops and
had dropped into the tank. The wood staves facing grourd zero were
slighly charred. Figure 1.2 and Figure 1.3 show the undamaged con-
dition of the tanks located 500 yards from ground zero.

1.3 CONCLUSION
Standard U. S. Army 3000 gallon GRS coated nylon fabric water
tanks filled with water car withstand a 1.2 KT atomic surface burst

at distances of 500 yards or more from ground zero without damage
(overpressure 5 psi, thermal flux 20 cal/cm? ).
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O = 3000 gal water tank

Fig. 1.1 Map-layout of Water Tanks for Jangle 6.8 (Nevada Test Site)
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PROJECT 6.8

Fig. 1.2 Post Shot Fhotograph of Tanks at 500 Yards From Grouad Zero.
(Cover Sheet on Tank on the Right Partially Tora From Ring

loopse.)

Pig. 1.3 Post Shot Photograph of Side of Temk Facing Zero at 500
Yerds. (Note Ssgebrush Blown Behind Stave Whils Tamk was
Digtorted Durimg Peak Overpreasurs Pericd)
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CHAPTER 2

FIELD WATER PURIFICATION EQUIPMENT

2,1 OPERATIONS

In order to evaluate the Water Purification Equipment, Diatomite
Pack (Man), 15 GPM, Set No. 2, it was necessary to deliberately con-
taminate a supply of water. Thias contaminated water supply was pur-
ified by a mrocedure consisting of slurrying with powdered iron,
coagulat ing with ferric chloride and limestone, and filtering with
diatomite. In addition, data on the dscay of the radioactivity of the
contaminated water was secured for comparison purposes.

2.1.1 Deliberate Contamination

Approximately 70 pounds of lip material taken from near
ground zero 26 hours after the atomic surface burst was added to 3000
gallons of water in the test tank at 925 yards from ground zero,
agitated, and settled., A radiac survey instrument read 20 r/hr
directly above the 70 pounds of 1lip material. After deliberate con-
tamination of the water, a radiac survey instrument read 100 mr/hr
directly above the tank,

2.1.2 Slurrying With Powdered Iron

[}

Ten pourds of powdered iron was placed in the bottom of a
500 gallon canvas tank, and the tank filled with contaminated water
from the 3000 gallon tank. After filling, which was accomplished in
twelve mimutes, the 500 gallons of water was vigorously agituted for
18 mimites by recirculating the water with the same pump used for
filling. The water was then allowed to settle for twenty minutes.

2.1.3 Coa ation

Approximately LSO gallons of the supernatant from the 500
gallon canvas tank was pumped into another 500 gallon tank and treated
with one pound five ounces of pulverized limestone and ferric chloride
(FeC.13 o 6 Ho0) in the estimated amount of two pounds. This high dosage
of chemicals is considered to be practical for decontaminating purposes.
The floc formed was of excellent quantity and quality and settled well
during the twenty mimte settling period allowed, The chemicals used
are not stankard with the Water Purification Equipment, Diatomite, Pack
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(Man), 15 GPM, Set No. 2 but are expected to become standard with rew
water purification equipment now being developed by the Corps of
Engineers. The conditions of this test did not permit the use of the
standard coggulants, ammonium alum and soda ash which would be expected
to produce similar results but require more trials for optimum results.

2.1.4i Filtration

After settling, the supernatant was filtered through the
diatomite filter in accordance with standard practice. The elements
were precoated with six ounces of standard diatomite and a body feed
dosage of four ounces was employed.

2,1.5 pH and Alkalinity

The pH and alkalinity of the water at various stages in
the purification process is shown in Table 2.1.

TABLE 2.1
The pH and Alkalinity of “ater Used in Evaluation of Water Purification
Process
Sample PH Aikalinity (total)
Contaminated Water 8.5 216
After Slurrying with 8.3 218
Powdered Iron
After Coagulation 6.5 132
After Diatomite Fil- 6.5 110
tration
2.2 RESULTS

The radiocactivity count of the water originally contaminated to
2.59 x 10-2 microcuries per ml by addition of lip material from_the
atomic surface burst was reduced by 8L4.5 per cent to 4.00 x 103 mi-
crocuries per ml in the purified water. Complete data on radiocactivity
measured at various stages in the purification process is shown in
Table 2,2, Decay of sawples from the water purification process is

shown in Table 2.3.
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PROJECT 6.8

TABLE 2.2 :

Radiocactivity Count in Water Samples frcm Water Purification Process

| Gross Beta~Gamma Activity

Sample Microcuries per ml D/M/ML
Contaminated Water:

Suspended Turbidity 1.7k x 1072 38500

Dissolved 0.85 x 10™2 18820

Total 2,59 x 1072 57320
After Slurrying with Pow- 0.8 x 102 19100

dered Iron (Filtrate from
laboratory filtration)

After Coagulation 3.81 x 103 81150 )
(Filtrate from laboratory
filtration)
Purified Water after Diatcmite| L.00 x 10~3 8880
Filtratian

Note: Count corrected for background, coincidence, standard
factor, and to 100§ geometry.
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T/BLE 2.3

Decay of Samples from Water Purification Process

Hours after

Contamination Sample Gross Beta-Gamma
of Water in Activi by
Tank D/M/ml

5.92 Contaminated water 38500

(suspended turbidity
from laboratory fil-

tration)
30 . 75 t ] 32 870
5.20 " " 27036
69.75 " " 19630
) 6,62 Contaminated water 18820

{(filtrate from labor-
atory filtration)

30.92 " n 9327
L5.15 " " 7589
69.87 " " 5613

7.0 Purified Water 8880
30.87 " n Lh72
45.20 " U 3315
69.7 n " 2204

Notes: 1. Reservoir tank contaminated 26 hours after detonation.

2. Count corrected for backgroud, coincidence, stardard
factor and tc 100% geometry.

' 3. No alpha count in any of the samples.
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A neasure of theo efficicmoy im terms of time for this means of
deconiamination of water supplies as compared to gross decay is shown
graphically in Figure 2,1. Iy procesciang with Water Purificaticn Equip-
ment Diatomite, Pack (Man), 15 GPM, Sst Ho. 2, decontaminetion of water
vas accomplished in Jless than two hours, whereas natural decay of
radlosctivity of the conteminated water to the same level would have
taken considerably in excess of three days.

2.3 COHCIUSIONG

Although it was not the purpese of this evaluation to determine
whether or xot this equipzent eliminates &ll physiological hazard from
radioactively contaminsted drinking water, it has bsen shown that the
equipment is entiroly adequate for militery fisld use when used by
scmpetent and rained personnel.

it is recosmended that care be taken in operating purification
eguipment in the field to preveant recontaminsation of the final purified
water., The purified water tank should be kept covered at all times,
a3% woter from the filter should be run to waste for & few minutes when
fi-at starting operations,
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70000~
. Starting point
80000 ( Water contaminated
60660 with radioactive dirt)
40000{-—
50000}—
Naturai decay curve
ot contamingted water
20000 }— Drop in activity by
/ puritication process
€
~
b 3
~
® o
10000—
> 9000}~
. > 8000— Emergency safs foleronce level
: 2000~ for 10 day consumption
$000}—
Docoy curve of ___, &
$000— puritied water
4900—
3000—
2000}
1060 1 I N
10 20 30 40 60 60 TO 8090100 200

Fig. 2.1 JNatural Decay of Contaminated Water vs Purification Process
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CHAFTER 3

RADIOLOCICAL CONTAMINATION CF FIEL. 'ATER SUPPLY

3«1 RADIOACTIVITY TQLERANCES

The conclusions of a careful study of the levels cf radioactivity
permissable in drinking water made by Mr. W. F. Bale, Livision of
Biology and liedicine, Atomic Energy Commission, are sumrarized in
Table 3.1 These tolerances are considecred to bz very conservative
and contain a substantial factor of safety, They are based on the
ingestion of radicactive strontium isotopes w:nich are among the most
physiolcogically damaging of all the radio isotopes.

TABLE 3.1

Proposed Emergency levels for Beta-Gamma Activity in Drinking Water
In Period Immediately Following Bomb Blast (After Bale)

Time Water is ~Safe Low Acceptable Risk

to be consumed Microcuries/ml Y D/M/ml Liicrocuries/ml D/M/ml
10 Days 3.5 x 1003 [7.7 x 103 9. x 102 |2.x 10°
One Month 1.1 x 103 p.6 x 10 3. x 1072 |7.x 1cb

Note: D/M/ml is disintegrations per mimte per milliliter.

3.2 CONTAMINATION

No activity was found in the water contained in the five tanks
exposed to the 1.2 KT surface burst. This was due to the fact that
the tanks were not in the direct path of the fall-out of radioactive
material. Contamination would undoubtedly have occurred had the tanks
been placed downwind from ground zero.

No water tanks were set out for the underground burst. However,
certain ground contaminationd ata were collected by Project 2.8, Cperation
JANGLE, "Analysis of Test Site and Fall Out Material®. These aata in-
dicated that the heaviest contamination took place 1/2 mile downwind from
ground zero where the fall-out was 37.50 grams per squere foot with a
specific activity of L.23 x 100 disintegraticns per second per gram at
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detonation time plus 28 days. ©xtrapolation oy means of the mixed
fission product decay law (A = A1t™1°?) places this spec ific activity

at 1.05 x 109 disintegrati.ns per seccnd per gram at detonation time
plus one hour. Sieve size dala of the material indicated that 8 per

cent consisted of silt or clay particles less than 0.05 mm in
diameter.

From these data a calculation of the degree of cont-mination in
a field water supply located one half mile downwind fram gr und zero
would show 1,67 x 100 D/k/ml at detonation time plus one hour. This
calculation is based .n. the assum:tion that 8 per cent ol tie fall out
material would dissclve or become suspended in the water. It is also
assumed that the water supply is L feet deep (the depth of water in a
3000 gallon tank). The figure 1.67 x 1P D/M/ml is above emergency
tolerance figures. Using the standard decay law for mixed fission
products it is calculated that the activity would decrease to the 10
day "acceptable risk" emer;ency tolerance of 2. X 105 D/M/ml in 5.9
hours. It would require 88.0 hours to decrease to the 10 day "safe"
emergency tolerance of 7.7 x 103 D/M/ml. These data are summarized in
Table 3.2 which also contains external dosage data obtained from the
preliminary Jangle report.

TABIE 3.2
Summary of Computed Data-Contamination of Water by 1.2 KT Underground
Burst
Hours after Contamination of Water r/hr
Detonation D/M/ml | (Due to Ground Contamination)
1.0 1.67 x 1P 700
(acceptable risk)
LBB'O 7.7 x 103 (safe) 32

Notes Above data for 1/2 mile downwind from ground zerc.

3.3 CONCLUSICNS

Army field water supplies in GRS coited nylon fabric 3000 gallon
water tanks may be contaminated to a significant level following a
surface or underground atomic burst at distances at which the tanks are
undamaged. Contamiration will occur as a result of fall-out of radio-
active material into ta ks located in a downwind direction from ground
ZErO. 11
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Such a water supply located in an area contaminated to a level
of 83 r/hr or greater following an atomic burst would be unsafe for
drinking purposes until analysis for radioactivity proved otherwise.

3.4  RECO-MEMDATIONS

A suitaple instrument for field use for measuring radioactivity
in drinking water supplies should pe developed for use by field troops.

Standard operating procedures for installation of field water
suprly points should provide for dispersal of the points crosswind to
the prevailing winds in the area at appropriate distances apart.
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