I_LAWRENCE I.  ERMORE LABOR_ATOHY
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December 7, 1977

Dr. William W. Burr, Jr.
Department of Biomedical and
Environmental Research

U. S. Department of Energy
Washington, D. C. 20545

Dear Bill:

This Tetter provides some additional information pertinent to the
TWX I recently sent out informing you of the coliform levels in the
Bikini cistern waters.

During our recent Bikini trip, Charles Fraley, working for Bob Bud-
demeier, analyzed our groundwater samples for coliform content by the
membrane filter technique. A sufficient number of blanks were run so I
am confident the data is good. Two days before departing Bikini, we
used the remaining sterilized containers to determine coliform in the
water from 2 cisterns on Bikini Island. We were very surprised to find
concentrations in the water, at the school and building 8 cisterns, which
exceeded 25 colonies/100 ml (see tables attached for all results). In
addition, one of the two existing cisterns on Enyu was sampied and found
to be highly contaminated as was the groundwater at the old Bikini well
(HFH-7). The groundwater on Enyu shows anywhere from no contamination to
a probable small number of colonies.

I have attached copies of pertinent paragraphs from the Water Quality
Standards regarding coliform levels in drinking water. A quick comparison
of the table of data and the standards shows that the maximum acceptable
microbiological levels are greatly exceeded at Bikini.

[ can only suggest a few possibilities to account for the contamination.
The cisterns were constructed several years ago and are covered with a
cement slab. There are large separations between the caps and the cisterns
and altl of the cisterns have drain openings. Rats could easily enter the
cistern through these openings. It is possible that one or more rats have
died in the cisterns while seeking water during dry seasons. Bird, rat or
pig droppings which find their way to the roofs (I may be stretching it a
bit to consider pig droppings) could wash into the cisterns with the water
during rain storms. Whatever the reason, contaminatien is evident and the
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trust territory health officiais should be informed of these preliminary
results. More important, some purification system, easy to use, should
be considered for the water systems. Something should be done about the
existing cisterns and open weils and some thought might be given to the
design of future cisterns planned for the residential housing on Enyu.

I asked the district representative at Bikini if many of the people
suffered from dysentery. He toid me that many people did and I recommended
that he inform the population to boil the drinking water before use until
a more rigorous inspection of the water supply could be made.

Unfortunately we were both out of time and suitable sterilized con-
tainers to conduct more sampliing.

Roger Ray indicated he would inform Oscar DeBrum of our results and
recommend to the health officials that a more detailed investigation of
the microbiological contamination of the water supplies should be conducted
in the immediate future.

Yours truly,

2ts &Lkt
Victor E. Noshkin
Environmental Sciences Division

VCN:eh

Enclosure

cc: Dr. B. Buddemeier, University of Hawaii
Dr. H. McCammon, DBER, DOE
Mr. C. Fraley, University of Hawaii
Mr. Roger Ray, NVOO
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TABLE

COLIFORM CONTENT IN WATER SAMPLE
(colonies/100 ml water)

BIKINI ISLAND

School Cistern Sample 2 and 3 (duplicates)

#2 - 65-70 definite colonies/100 mi

#3 - approximately 50 definite colonies/100 ml
Building 8 Cistern 70-80 definite colonies/100 mi

clean background plate - 0 colonies

HFH-7 (o1d well site 3 samples shawed greater than 100 definite colonies/
previously used to 100 ml
supplement cistern '

water supply during

dry season)

HFH-1 (emplaced in 2 samples -
1975) no definite indication of colonies

ENEU ISLAND

Mess Hall South 3 sampies - 45-50 colonies/100 m1 in each

- Cistern

FWR 4 (existing Sample 1 - 12-14 definite colonies (contamination
ground water well expected)

supplying village, 42 - 5-6 probable but identification difficult
families now use this #3 - no definite indication of colonies
supply) .

FWR 5 (emplaced in no large colonies but 3 plates covered with 25-30
1977) tiny dark, red droplets (identification unknown)

FWR 6 (emplaced in 1-2 probable colonies/100 mil
1977) e s
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Minimum number of
sampley per month
180

Population scricd:
320.001 BG0000 . e
360,001 to 410,000, L e meci e
410,001 to 450,000 ¢ e e e
450,001 to |
500,001 to Hd
550,001 to
GO0.001 to GO
660,001 to 772
720001 to 7
780,000 to
540,001 to ¢
910,001 to
970.001 to

1,050,001 to

1,140,001 to

1,230,001 to

1,320,001 to

1,420,001 to

1,520,001 to

1,630,001 to

1,730,001 to

1,850,001 to

1,970,001 to 2

2.060,001 to 2.270.000...

2,270,001 to

2,510,001 to

2,750,001 to

3,020,001 to

3,320,001 to

3,620,001 to

3,960,001 to

4,310,001 to
24,690,000

to

1,050,000 _ .
1,140.000. .

3,020,000_.
3,320,000...
3,620,000...

() (1) When the coliform colonies in a
single standard sample exceed four per
100 milliliters (§ 141.15(a) (1)), dally
samples shall be collected and examined
from the same sampling point until the
results obtained from at least two con-
sccutive samiples show less than one coli-
form per 100 milliliters. .

(2) When organisms of the coliform
group occur in three or more 10 mi por-
tions of a single standard sample
(§ 141.15¢a) (2) (1)), daily samples shall
be coliected and examined from the same
sampling point until the results obtained
from at Jeast two consecutive samples
show no positive tubes.

(3) When organisms of the coliform
group occur in all five of the 100 ml por-
tions of a singie standard sample
(§ 141.15(a) (2) (i) ), daily samples shall
be collected and examined from the same

. sampling point until the results obtained

from at least two consecutive samples
show no positive tubes.

(4) The location at which thc check
sample was taken pursuant to para-
graphs (c) (1), (2) or (3) of this section
must not be eliminated from future sam-
pling because of a history of questionable
water quality, Check samples shall not he
included In calculating the total number
of samples taken each month to deter-
mine compliance with § 141.15.

(d) When a particular sampling point .

has been confirmed, by the first check

.sample examined as directed In para--.

graphs (¢) (1), (2), or (3) of thls scc-
tion, to be in non-compliance with the
maximum contaminant levels sct forth
in §141.15, the supplier of water shall
notify the State as prescribed in § 141.31.

(e) When the maximum contaminant

- levels set forth in paragraphs (a) (1) or

(2) of § 141.15 are exceeded as confirmed
by check samples taken pursuant to par-
agraphs (¢) (1), (2), or (3) of Q)Js sec-
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.Llon, the supplier of water shall report

as direcled In § 141.32(0),

(0) When o pavticular sanpling point -

has been shown to be in non-compliance
with the requirements of § 141.16, water
from that location shall be retested
wilhin onc hour. If the non-compliance
is confirmed, the State shall be notified
as prescribed in § 141.31. Also, if the

non-compliance is confirmed, a sample.

for coliforim analysis must be Immedi-
ately collected from that sampling point
angd the results of such analysis reported
to tho Blitte,

(g) Standard bacteria plate coum;
samples shall be analyzed in accordance
with the recommendation set forth In
“Standard Mecthods for the Examination
of Water and Wastcwater,” Amcrican
Public Henalth Association, 13th Edition,
pp 660-662. Samples taken for the pur-

pose of plate count analysis shall he col-

lected at points which are representative’
of conditions within the distribution sys-.

tem at a frequency at least equal to 10

percent of the frequency for coliform an- .

alysis as dirccled in paragraph (b) of
this section with the exception that at

least one sample shall be collected and :
unalyzed monthly :

'§141.22

e
'lurluduy sampling and ana-
lyliml requircments.

(a) Samples shall be taken at a repre-
sentative cntry point(s) to the water
distribution systemn at lecast once per
day (at least once per month for sup-
plies using water obtained from under-
ground sources) for the purpose of mak-
ing turbidity measurements to determine
compliance with § 141.14. The measure-
ment shall be made in accordance
with the recommendations set forth in
“Standard Methods for the Examination
of Water and ‘Wastewater,” American
Public Health Association, 13th Edition,

- pp. 350-353 (Nephelometric Method).

(b) In the event that such measure-
ment indicates that the maximum allow-
able limit has been exceeded, the sam-
pling and mcasurcment shail be repcated
within one hour. The results of the two
measurements shall be averaged, and if
the average confirms that the maximum
allowable limit has been exceeded, this
average shall be reported as directed in
§ 141.31. If the monthly average of all
samples exceeds the maximum allowabie
limit, this fact shall be reported as di-
rected in § 141.32(a).

(¢) The requirements of this § 141.22
shall not apply to public water systems
other than community water systems
which use water obtained from under-
ground sources.

§ 141.23 Inorganic chcmical sampling
* and analytical requirements.

(a) (1) To establish an initial record
of water quality, an analysis of sub-
stances for the purpose of determining
compliance with § 141.111 shall be com-
pleted for all community water systems
utilizing surface watler sources within
onc year following the cffective date of
this subpart. This analysis shall be re-
peated at yearly intervals,

(2) ‘An analysis for communtly water
systems utllizing ground water sources

A

i

 shall be completed within two vears fol-
- lowing the clfective date of this subpart,

This analysis shall be repeated at three-
year intervals.

t3) Analyses for public water systems
other than comununity water systems,
whether supplicd by surface or ground
water sources, shall be compicted within
six years f{ollowing the cffeclive date of
this subpart. These analyses shall be re-
peated at five-year intervals.

(b) If the supplier of water determines
or has been informed by the State that
the level of any contaminant is 75 per-
cent or more of the maximum contam-
inant level, he shall analyze f{or the
presence and quantity of that contami-
nant at least once per month following
the initial analysis or information. If,
after conducting monthly testing for a
period of at least one year, the supplier
of water demonstrates to the satisfaction
of the State that the level of such con-
taminant is stable and due to a natural
condition of the water source, he may re-
duce the frequency of analysis for that
contaminant consistent with the require-
ments of paragraph (a) of this section.

(c) If the supplier of water determines

: or has been informed by the State that

. the level of any contaminant listed in

§141.11 excceds the maximum contam-
inant level for the substance, he shall
confirm such determination or informa-
tion by repeating the analysis within 24
hours following the initial analysis or in-
formation, and then at lecast at weckly
intervals during the period of time the
maximum contaminant level for that
substance has been excecded, or until a
monitoring schedule as a condition to a
variance, exemption or cnforcement ac-
tion shall become eflective. The results of

_such repetitive testing shall be averaged

!

and reported as prescribed in paragraph
{d) of this section.

(d) To judge the compliance of a pub-
lic water system with the maximuin con-
taminant levels listed in § 141.11, aver-
ages of data shall be used and shall be
rounded to the same number of signifi-
cant figures as the maximum contam-
inant level for the substance in question.
Each average shall be calculated on a
past 12-month moving average basis if
less than twelve samples per year are
analyzed, and on a past three month
moving average basis if twelve or more
samples per year are analyzed. In cases
where the maximum contaminant level
has been exceeded in any one sample, the
average concentration shail be calcu-
lated on o one-meonth maoving average
basis and reported pursuant to § 141.31.
If the mean of the samples comprising
the one month moving average exceeds
the maximum contaminant level, the

supplier of water shall give public notice .

pursuaift to § 141.32(a).

(e) The provisions of pararraphs (¢)
and (d) of this scction notwithstandine,
compliiance with the maximum contami-
nant level for nitrate shall be deter-
mincd on the basis of individual analyses
rather than by averages. Wien a level
exceeding the maximum contaminant
level for nitrate is found, the analyses
shall be repeated within 24 hours, and if
the mean of the two analyses exceeds the
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Freliminary Report on Radionuc]ide Levels in Samples from Eneu Isiand
and the Eneu Test Plot, Bikini Atoll

May 1, 1978

The ébstracted programs and preliminary results described below were
initiated and are continuing with support from the Division of Biomedical
and Environmental Research, Department of Energy.

The Eneu test plot was established in August-September of 1977. The
subsistence crops planted at this time were: Pandanus, breadfruit, papaya,
banana, sweet potato, squash and watermelon. In addition to these
subsistence crops, coconuts are now plentiful on the trees planted on
Eneu in 1972. |

In August and November of 1977, coconuts were collected for analysis
from a number of trees along with associated 5011 samples. The preliminary
resu]t; for 137Cs concentrations in these samples are attached. Data for
900Gy, 239%240py and 24'Am concentrations will not be available before
mid-summer 1978. |

In November of 1977, the squash and .watermelon planted during August
in the test gérden were available for samp]yzé. The‘éoliections have been
processed and are presently being analyied for specific radionuclides.
137Cs concentraticn data should be available for these samples this summer
and the 90Sy, 233%240An concentration data will hopefully be available
this fall. |

The breadfruit and Pandanus fruit were planted as root stock and will

not produce-fruit for several years. When the test garden was started in
| F(/é %:O(/‘/QS/?; (91% #E
| o 1978
ped 4 (677~ #29 17
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August 1977, however, three breadfruit trees (10-15 feet in height) were
transplanted to Eneu from Bikini Islands. If these trees survive, breadfruit
will be available to sample soon. We will confirm this_possibility during
our May 1978 trip to Bikini Atoll.

The concentration of !37Cs in Eneu coconut (data attached) is higher
than predicted using the limited data bank from Enewetak and is higher
than the concentrations used in the dose assessment of Bikini Atoll (Dose
Assessment at Bikini Atoll, W. L. Robison, W. A. Phillips and C.S. Colsher -
UCRL 51879 Part 5, 1977). These recent data are preliminary and additional
results from both Bikini and Eneu Islands will be available in the near
future. We will then reassess the concentration data, the concentration
ratio data and the resulting dose predictions for Eneu Island.

Tﬁe results of our radiochemical analyses of ground and cistern
water from Bikini and Eneu Islands collected in 1975 have been published
(Noshkin, Robison, Wong and Eagle, "Evaluation of the Radiological Quality

" of the Water on Bikini and Eneu Islands in 1975" UCRL 51879 Part 4). The

water from the wells and cisterns at Bikini and Eneu Islands has been
resampled for analyses twice during 1977. Our available radionuclide
concentration data for Eneu ground and cistern water is shown in the attached
table. In addition to continuing our assessﬁent of radionuclide concentrations
in the water, during November 1977, coliform bacteria counts were measured
in the water from several cisterns and groundwater sites. The results of
this 1atter*ana1yses and recommendations were submitted to Dr. William Burr

of DBER in December 1977 (see letter attached).
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Two new groundwater well sites, FWR 5 and FWR §, were established on
Lneu Island during January 1977. The groundwater at these locations has
Tow salinities and is of acceptable chemical quality but 99Sr concentrations
at FWR 5 exceeds the recommended EPA guideline of 8 pCi/1. FWR 4 is the
main skimming well supplying groundwater for use on Eneu at the present time.
The groundwater from this well is chemically acceptable for household and
drinking purposes. The concentrations of 137Cs, 90Sr and 239%240py ip the
water, however, have been variable since 19%5 and during January 1977, the
30Sr concentration was fouqd to exceed the recommended EPA guideline of
8. pCi/1. The radionuclide concentrations in the groundwater at FWR 4 do

~not appear to change systematicéTTy. 137Cs concentrations decreased between
6/75 and 1/77, while 90Sr and 239%240py concentrations increased. Between
1/77 and 11/77, both 137Cs and 239+2%0py essentjally doubled in concentration.
We are attempting to correlate these changes in concentration with fresh
water recharge from rainfall, groundwater residence times and other hydrological:
.features.

The two cisterns attached to the old mess hall are presently the only
aboveground storage facilities for rainwater on Eneu Island. The water in
the cisterns is, of course, chemically acceptable for drinking and contains
Tevels of 137Cs and °0Sr lower than cisterns water samples collected from °
Bikini Island. The 90Sr concentration in the Eneu cistern water is similar

to the average levels reported for New York tap water (0.30 pCi/1) during

-
T

1977 (Environmenta] Measurements Laboratory Report, EML-339, April 1978).
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Consumption of the cistern water would result in lower 10, 30, 50
and 70 year 1ntegfa1 doses than those computed for the consumption of
Bikini cistern water in UCRL-51879, Part 5. The average concentrations
in the water at FWR 4 will result in a slightly lower dose from 137Cs and
233+240py and a higher 99Sr dose than computed for consumption of Bikini
Island cistern water in UCRL-51879 Part 5.

A number of the reef fish, mullet, were collected for radionuclide
analysis from six different islands of Bikini Atoll, including Eneu, during
1877. Concentrations of sgecific radionuclides have been determined in the
fish flesh, bones, skin, viscera, reproductive organs, gills and stomach

- contents. The radionuclide concentrations are used to compute the radiological
exposure to individuals from ingestion of marine foods. Mullet from Bikini
have higher 137Cs levels associated with muscle tissue than average values
found for Enewetak Atoll fish. The mean 59Co levels in muscle tissue of
fish from both Atolls is similar ahd the highest concentrations are
associated with feproductive organs. Plutonium concentrations in mullet
from Bikini differ from those at Enewetak bui.the average concentration

factor for plutonium in fish muscle is similar at both Atolls. The
concentrations of specific radionuclides in mullet tissue vary greatly
from island to island within the Atoll and the radionuclide concentrations
~1in the fish caught off Eneu fall between fhe lowest and highest values detected
in mullet at Bikini Atoll. Updated doses from conéumption,of marine. foods
at Bikini is in progress. ' z?(iiﬁh¢ééléﬁu
e Fer. K. Korlewspom

William L. Robison
~ Environmental Sciences Division

”

e e 7
P Ao
(.":f./{"('.- o /i;“w/-l/.'.._

Yicoor E. Hoshkin
Environmental Sciences Division

WLR:VEN:jre
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Preliminary Data from the Eneu Island

Mean !37Cs Coconut Concentration Ratio Concentration Ratio
Coconut Tree  Meat Concentration  Coconut Meat - Coco Milk

NO. pCi/g Dry Weight pCi/g Coco Meat/pCi/g Soil  pCi/g Coco Milk/pCi/g Soil)
1 86 21 i 8.8

2 22 ' -~ ' 7.1

5 40 6.2 | 1.1

6 41 12 4.8

9 (Ripe) 32 7.2 3.5

8 (Green) 36 ) 8.2 . 4.9

10 .97 14 ) T 5.1
no 23 3.4 | 1.2

12 12 29 10

13 32 8.7 2.7

“ o 49 20 6.2

15 . 51 6.0 2.5

16 45 4.1 1.3

Mean 137Cs Coco Meat Concentration = 44 pCi/g dry wt. or 22 pCi/g wet wt.

pCi/q dry Coco Meat,
pCi/g dry Soil

11.5 (

Mean !37Cs Concentration Ratio Coco Meat

pCi/g wet Coco Meat
5.8 (pCi/g dry Soil )

Mean '37Cs Concentration Ratio Coco Meat

pCi/g wet weight Mi1k)
pCi/g dry.Soil

4.6 (

Mean !'37Cs Concentration Ratio Coco Milk
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Eneu Groundwater

Radionuclide Concentrations
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Well (6/75) " .Soluble (pCi/2) Particulate (pCi/2)

13;Cs 905} 239+240p,, 1370 30g, 233+240p,,

FWR 1 35 71 .0035 1.17 0.81 .0095
2 69 66 .023 0.95 .0084
3 32 1.3 .0007 0.59 0.03 .0014
4 1.1 3.4 .00085 0.57 0.1 .00067

Hell (1/77) .

FUR 1 97 8.9 .018
2 10.6 3.9 .0023
3 16.1 4.2 .0019
4 0.4 9.5 .0013
5 13 33 .0062
6 2.3 3.4 .0040

Well (11/77) ,

FWR 1 37.0 .0011 0.56 ' .0018
2 19.8 .0023 0.17., . .0014
4 0.81 .0029 0.09 .0009
5 18.2 ' .0013 0.42 .0168
6 0.65 .0004

45.2 .0036

Eneu Cistern (attached to

/77

N. Cistern 1lost 0.49 .0025
S. Cistern lost  0.23 .0009
11777

S. Cistern 0.21 .0165
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old mess hall)



