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IAWENCE I- ERMORE IABORATORV 

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 letter 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 sampled 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. 

I 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 all 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 
piq 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, contamination is evident and the 
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trust territory health officials 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 wells 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 told 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 sampling. 

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, 

532&-e- 
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, NV00 



TABLE 

BIKINI ISLAND 

School Cistern 

Building 8 Cistern 

HFH-7 (old well site 
previously used to 
supplement cistern 
water supply during 
dry season) 

HFH-1 (emplaced in 
1975) 

ENEU ISLAND 

Mess Hall South 
Cistern 

FWR 4 (existing 
ground water well 
supplying village 
area when used 2-3 

expected) 

#2 - 5-6 probable 

families now use this #3 - no definite 

supply) 

FWR'5 (emplaced in 
1977) 

no large colonies but 3 
tiny dark, red droplets 

COLiFORM CONTENT IN IlJATER SAMPLE 

(colonies/100 ml water) 

Sample 2 and 3 (duplicates) 

82 - 65,-70 definite colonies/100 ml 

#3 - approximately 50 definite colonies/100 ml 

70-80 definite colonies/100 mi 

clean background plate - 0 colonies 

3 samples shawed greater than 100 definite colonies/ 
100 ml 

2 samples - 
no definite indication of colonies 

3 samples - 45-50 colonies/100 ml in each 

Sample 1 - 12-14 definite colonies (contamination 

but identification difficult 

indication of colonies 

plates covered with 25-30 
(identification unknown) 

FWR 6 (emplaced in 
1977) 

l-2 probable colonies/100 ml 
.- - 
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rcs~~o~ltlln~: conccntrntlon of fluorltlc 
shall llot bc cscccdcd: 

____ _-.-__.___ _ / 
.W.O 1OKf.i _____...__ 10.0 IO 12.0 ________ 
N.SlO.~*‘.3__ __.. __. I?.1 I(, I.I.R_._ ____. 

“.4 1 

‘2.:: 
.sc4 lot~ls __..___ __ II.7 I” 17.6 _._____. 
rJ.!l!o:\l.G _._... __. 17.i,,k?l.i . . . . . 7.1:’ 
7o.i IU ;!I.?. _._...__ L!,.* ,0x.:: _____,._ I.0 
7~JDln’?Os ..__..... ‘~0.3lOX.G. _ _ . . 1.4 

-~-.--- __..___ 

The rcquircrncnts of this ;~nrncrn~,h (b) 
,tlo 1lOL fllll’lY 1.n I~rllrllc \vIlLrl’ r.lll,pIlc.9 4 

scrvhx only cducatlonnl lnstitullons. 

6 1*11.12 >l:~sirrlum. rorllntnirlnnt Irvcl9 
ror or~:rnir cll,~lllic:lk. 

The mnsirnum cont.nmlnn.nt level for 
the totnl conccntrntlon of orcnnic chcm- 
Icnls. as dctcrmincd by the cm-bon chlo- 
roform cstrnct method sc’t forth In 
§141.24(b), Is 0.7 rtlg/l. i 
5 l&$1.13 hIn*imum contnminnnl lcvcls 

‘for pcsliciclcs. 

The following nre the’ maximum con- ’ 
tnminnnt levels for pcsticldcs: 

(a) Chlorinated Hydrocarbons : 
Level mg/l 

Chlordnnc (~1s and trsns) (1.2.4.5.- i 
6.5.8.8 .- Octnchloro - 3n,4,5,ln- 
tctrnllydro-4,7-mcthnnolndnn) _ 0.003 : 

Endrln (1.2.3.4.10.10 - lIcs3chloro- 
6.7 - epoxy - 1.4.48,5.6.7,8.0a- 
octahydro-1,4-endo, c n do-6.8- 
dlmcthnno naphthalcne) _______ O.OOO2 { 

Heptnchlor (1,4.5.G.7.8.6-He p t e.- 
&lom-3x4.7.7&-tetrnhydro 4.7- 1 
mcthnnotndcner _______________ 0.0001 i 

Hcptochlor Epoxidc (1.4.5.G,7.0.8-. 
Hcptr~~hloro - 2.3-epoxy-3n.4,7.7n- 
tctrnhydro-?.I-mcthRnolndnn) _ 0. OOOl : 

L 1 n d B n e (1.2.3.4,5,6-11csnchloro- 
cyclohcmne. ~nmmn Isomer) ____ O.OO4 i 

Mcthoxychlor (l.l,l-Trlchlom-2,2- 
bls (p-methoxyphcnyl\ cthnne) _ 0. 1 

Toxuphenc (O,,Ii,,Cl,-Tcchnlcnl 
chlorlnntcd campheno, 67-691. 
chlorine) _____________________ 0.006 

(b) Chlorophenoxys: 
2.4-D (2.4-Dlchlordphcnoxyacetlc 

ncld) _________________________ 0.1 
2.4.5-Tp Sllvex (2,4&Trlchloro- 

phcnoxyproplonlc acid) _________ 0.01 

fj 141.14 fifnxinlum contnminnnt lcvcl 

of IlrrLidity. 

The maximum contaminant level of 
turbidity in the drinking water at a rep- 
rescntative entry point(s) to the distri- 
bution system is one turbidity unit (TU) , 
as determined pursuant to 0 141.22. ex- 
ccpt that five Qr lcwer turbidity units 
may ba allowed If the aup~llcr of writer 
can demonstrate to the State that the 
higher turbidity does not: 

(a) Interfere with disinfection: 
(b) Prevent m+intenance of an effec- 

tive disinfectant agent throughout the 
distribution system; nnd 

(c) Interfere with microbiological 
determinations. 

F 

5 141.15 fihxirnum microl~iologicnl con- 
laminnrlt Icvcl~~ : 

(a) The supplier of water may em- 
Pioy one of two methods to determine 
compllanco with the colfform maximum 
contaminant levels. 

/ FEDERAL 

PROPOSED RULES 
. 

1 1 9’J.i * . 

(i) 1,‘0111’ l,Cr 100 milliliters In more ; MCtllOds,” 13th Ed.. PII 129-132. 

Ll~:\tl f~vc prrcent of the slnndnrd snm- i 
TICS when 20 or more arc cxxmincd per. 
nrol~t~ll. i 

(21 (1) When the sr~~,l,llcr of wntw cm- I 
ploy.5 tlic fcrmcntntlon tub0 metllod nnc: . 
10 mlllllltcr stnndnrd portions pursuant i 
to 5 141.21. coliforms shall not be prcs- i 
ent In more than 10 pcrccnt of the par- ; 
tlons In nny manth; nnd cithcr 

(A) Thrco or more portions in one / 
snmplc wlicn less than 20 samples are i 
examined per month: or 
’ (III) Tlircc or more portions In more i 
than flv~ JlCrCCnt of the snmpics if 20 or 1 
moro snmplcs arc examined per month. 

(a) The suppllcr of water sh:~lI m:l.Xc 
coliforni density mcnsurcments. for thr: 
J>urJ,oso of tlCl.rrminilir: Cw~~Jrli;~ncc v:it,h 

5 141.15. ill :~ccorti:uncc \vlLh thr: nnalytl- 
CXl rccommcntlntions set forth in 
“SLnntlnrd Metllods for the Esaminatlon 
of Water nnd Wnstcwntcr.” hmc;ic:~n’ 
Public Ilcnlth Associ:~tion, 13th Wition. 
pp GG2-688. cxccpt that only a 100 m.ii!i- 
liter sarnplc size shall bc cmploycd in 
the mcmbmnc filter technique. The 
snmplcs shall hc taken at point=, v:hich 
arc rcprcscntiitive of Lhc conditions 
within the clistribution sysbm. 

(ill When the supplier of water em- 
ploys the felmcntntion tube method and i 
100 milliliter standard portlons pursu- : 
ant to g 141.21(s) coliforms shall not be : 
present in more than 60 percent of the 1 
portions in any month: and either I 

(A) Five or more portions in more 1 
than one sample when less than five I 
samples nrc examined; or 4 

(B) Five or more portions in more 

(b) The supplier of nntcr shall take 
coliform density samples at regular in- 
Lcrvnls throughout the month, and in 
number proportionate to the population 
served by the public water system. In no 
event shall the frequency bc less than as 
set forth below: 

Population served: 
Minimum number o] 
samples per month 

than 20 percent of tho snmplcs when 
five samples or more are examined. 

(b) The supplier of water shall pro-, 
vide water in which there shall be no 
greater than 500 organisms per one mil- 
liliter as dctcrminod by the standard 
bnctcrial plate count provided in 

25 to Z.SOO__________________________ 
2,501 to 3,300________________________ 
3,301 to 4.100________________________ 
4.101 to 4.900________________________ 
4.901 to 5.800________________________ 
5:801 to 6;700________________________ 
C.701 to 7,GOO________________________ 
7.601 Co 8,500_____________________~__ 
6.501 to 0.400________________________ 
0,401 to 10,300_______________,________ 
10.301 to ll.lOO______________________ 

2 
3 
4 
5 
6 
7 
8 
CJ 

10 
11 
12 
13 
14 
15 
16 
17 
18 
13 
30 
21 
22 
23 
24 
25 
2G 
27 
28 
21) . 

;05 

:: 
b0 
55 
GO 
65 
70 
75 
80 
85 
90 
05 

100 
110 
120 
1JO 
140 
150 
160 
170 

§ 141.21(f): J I_- 
5 141.16 Sul,9titlllion of rcsidu:tl &IO- 

rinr. n~cnsr~rcmcnl for tolnl colilorm 
nlC3SurCIlICnt. b 

(a) The supplier of iater may. with 
‘the npproval of the State, substitute the 
USC of chlorine residual mdnitoring for 
not more than 75 percent of the samples 
required to bc taken by 9 141.21(b), pro- 
vided that the supplier of water takes 
chlorine residual samples at points which 
nre represcntatlvc of the conditions 
within the distribution system nt the 
frequency of nt least four for each sub- 
stltutcd microbiologlcal sample. There 
shall be at least daily determinations of 
chlorine residual. Measurements shall be 
made in nccordnnce with “Standard 
Methods,” 13th Ed., pp 129-132. When 
the srr~~gllcr of wntcr cxcr&s the sp- 
tion provided itl this paragraph (a), he 
shall maintain no less than 0.2 my1 free 
chlorine in the public water +stribution 
system. 

(b) For public water systems serving 
4900 or fewer persons. the supplier may, 
with the approvnl of the State. make a 
total substitution of chlorine residual 
mcasurcmcnt for the samples required tr, 
bc taken by 9 141.21(b) : Prooidcd. That 
the su~pilcr of water takes chlorinr! re- 
sidual samples nt points which arc rcprc- 
scntative of the conditions within the 
distrlbutlon system at the rate of one 
per day for ench microblolo~lcal sample 
required to bc ‘taken. per month. under 

11,101 to 12.000______________,________ 
12.001 to 12.300______________________ 
12.901 to 13;700____________________,_ 
13.701 to 14,GOO______________________ 
14.GOl to 15.500_________________,_____ 
15.501 to lG.300___.________________~_ 
16.301 to 17.200______________________ 
17.201 to 18.100_________________,,_,_ 
10.101 to lFI,DOO______________________ 
18.901 +.,o 19.800______________________ 
10.801 to 20.700____________~_,________ 
20.701 to 21.500________,_____,__,______ 
21,501 to 2’2.300_____;________________ 
22,301 to 23.200__~______________,_____ 
23.201 to 24.000 ____________________ 
24.001 to 24,900 ____________________ 
24.901 to 25.000 __________ _____ _____ 
25.001 to ‘28.000 ____________________ 
28,OOl to 33.000 _ ___________________ 
33.001 M 37,000 ____________ ____ ____ 

37.W to 4 I,000 --.,----.w-.....e.*.,. 
41.001 to 40,000 __ __-______________ _ 
48.001 to 50,000 _______ ____________ _ 
5Q.001 to 54.000 _:____-___________,: 
54,001 to 59,000 __________ ____ ______ 
59.001 to G4.000 ____ _____________ ___ 
64.001 to 70,000 _______ __________ ___ 
70.001 to 76,000 __________ ______ ____ 
7G.OOl to 83.000 ____________________ 
83.001 to 00.000 __________-________ 
QO.001 to OO.OOO ____________________ 
!x.o01to 111.000_____________,________ 

111.001 to IRO.lN-JO_____________,________ 
130.001 to 1G0.000~____________________ 
lGO.001 to lOO.OOO_____________________ 
100.001 to 220.000_____._______________ 
220.001 to250.000_____._______________ 
260,OOl to 200.000______________-_,______ 
290,OOl to 320,000_________ _____-___ ___ 
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32o.n~~l to 3G11.000 ___________________ IflO 

3tiO.Oi~l to 4lO.flOn___________________ I!10 
4 lo,@01 to ‘l511,ono___________________ 200 
45O.001 to 500,(1ul___________________ 210 
5cQ.001 to hXl,0(1fl___________________ 220 
550.001 to G1~~,000___________________ 230 
GOO.LWl to titM,Ooo___________________ 240 
GGO.001 to 720.0~~0___________________ 250 

720.001 to ;60.000___________________ 2GO 

750.000 to 640.000___________________ 270 
6-l0.@01 to 910.000______________-_--- 260 
910,cQl to 970.000 ___________________ 290 

970.001 IO 
1.050.001 10 
1.140.001 to 
1.230.001 to 

. 1.320.001 to 
1.420.001 to 
1.520.001 to 
1.G30.001 to 
1.130.001 to 
1.650.001 to 
1.970.001 to 

l.t~sn.nnn_.__..____________ no0 
l.l.l~l).11~10__________________ 310 
1~:.‘:;0.000__________________ 320 
1.320.000__..______________ 330 
1.4:!0.000____..____________ 340 
1.520.000__________________ 350 
l.GF?O.OOO__________________ 3G0 
1.730.000___.______________ 370 
1.050.000____________,_____ 360 
1.970.000__________________ 390 
Z.OGO.OOO_____:____________ 400 

2.OGO.001 to 2.270.000__________________ 410 
2,270.001 to 2,510.000__________________ 420 
2.510,OOl to 2.750.000______________.___ 430 
2.750.001 to 3.020.000__‘________________ 440 
3,020.001 to 3.320.000__________________ 450 
3.320.001 to 3.G20.000__________________ 4G0 
3.620,OOl to 3.9GO.O00__________________ 470 
3.9GO.001 to 4,310.000__________________ 460 
4.310.001 to 4.690.000__________________ 490 

~,G90,000 _________________ 500 

Cc) (1) When the coliform colonies in a 
single standard snmplc exceed four per 
100 milliliters (5 141.15(a) (1) 1, dally 
samples shall be collected and exnmlncd 
from the snmc sampling point until the 
results obtained from ot least two con- 
secutive samples show less than one coli- 
form per 100 milliliters. 

(6) Standard bnctcrln plate count 
snmplcs shnll IX nnnlyzcd in accordnncc 
with the rccoilillictlcl:~tion set forth In 
“Standard h1ctl\ods for the Examination 
of Water and 1V:lstcwntcr.” American 
Public IIcalth Association, ‘13111 Edition. 
pp GGO-GG2. Snmplcs tnkcn for the pur- 
post of plntc count analysis shall hc col- 
lccted at points which arc rcprcscntativc’ 
of conditions within the distribution sys- 
tcm at a frcqucncy at least cqunl t.0 101 
pcrccnt of the frcqucncy for coliform an- 
nlysis ,a~ dirccLcd in paragraph (b) of 
this section with the csccption that at 
least one sample shall be collected and ; 
analyzed monthly. 

tb) If the supplier of water determines 
or has been informed by tt:c State that 
the tcvcl of any contaminnnt is 75 psr- 
cent or :7iorc of the mnsimum contam- 
inant lcvcl. he shall analyze ior Lhc 
prcscncc and quantity Of that contnmi- 
nnnt at lc,zst once per month lOliO:Cir;~ 
ttic initial analysis or information. If, 
after conducting monthly tc:;tin;: for a 
period of pt least one year, the supplier 
of water demonstrates to the satisfaction 
of the State that the lcvcl of such con- 
taminant is stable and clue to a natural 
condition of the water source. he may rc- 
duct the frequency of ana!ysis for Lhnt 
contaminant consistent. with the rcquirc- 
ments of paragraph (a) of this section. 

._.. ---m-.___ 

(2) When organisms of the collform 
group occur in three or more 10 ml por- 
tions of n single standard sample 

, (I 141.15(a) (2) (i)), daily samples shall 

‘. 

. . 

be collected and examined from the same 
sampling point until the results obtalncd 
from at least two consecutive samples 
show no positive tubes, 

(a) Samples shall be taken at a repre- 
sentative entry point(s) to the water 
distribution system at least’ once Per 
day (at least once per month for SUP- 
plies using wntcr obtained from under- 
ground sources) for the purpose of mnk- 
in6 turbidity mcasurcmcnt-s to determine 
compliance with 9 141.14. The mcxsurc- 
ment shall be made in accordance 
with the recommendations set forth in 
“St_?ndnrd M&hods ior the Examination 
of Water and ,Wastcwatcr.” American 
Public Health Association, 13th Edition, 
pp. 350-353 (Ncphclomctric Method). 

(c) If the supplier of v<xtcr determines 
or has been informed by the State that 
the level of any contaminant listed in 
f 141.11 exceeds the masimum 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 least at weekly 
intervals during the period of time the 
maximum contaminant level for that 
substance has been exceeded. or until a 
monitoring schedule as a condition to a 
variance, exemption or enforcement ac- 
tion shall become efIcctive. The results oi 
such repetitive testing shall be averaged 
and reported as prescribed in paragraph 
id) of this section. 

(31 When organisms of the coliform 
group occur in all five of the 100 ml por- 
tions of a single standard sample 
(0 141.15(a) (2) (ii)), daily samples shall 

I 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 the check 
sample was taken pursuant to pnra- 
graphs (cl (11, (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 be 
included in calculathg 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- 
p-aphs (c) (1). (2). or (3)’ of this scc- 
tion, to bc in non-compliance with the 
masimum contaminant levels set forth 
in 5 141.15. the supplier of water shall 
notify the State as prescribed in 0 141.31. 

(b) In the event that such measure- 
ment indicntcs that the maximum allOW- 

able limit has been exceeded, the sam- 
pling and mcasurcment shall be repeated 
within one hour. The results of the two 
measurements shall be averaged. and if 
the nverage confirms that the maximum 
allowable limit has been exceeded, this 
nvcragc shall bc rcportcd as directed in 
g 141.31. If the monthly nvcclgc of all 
samples exceeds the maximum allowable 
limit, this fact shall bc reported ns dl- 
rected in § 141.32(a). 

Cc) Tlic requircnrcnts of this I 141.22 
shall not apply to public water systems 
other than communily wntar systems 
which use water obtained from under- 
ground sources. 

fe) When the maximum contaminant 
levels set forth in p-graphs (a) (1) or 

, (2) of f 141.15 are exceeded as confhmcd 
by check samples taken Pursuant to par- 
agraphs (c) (1). (21, or (3) Of this sec- 

0 141.23 Inorgnnic chcmicd sampling 
’ nnd nrlniylicnl requircmcnls. 

(a) (1) To establish an initial record 
of water quality. nn analysis of sub- 
stances for tlic purpose of dctcrmining 
complinncc wilh li 141.111 shall bc com- 
plctctl for all community wslcr systems 
utilizing surfncc water sources within 
one year followinr; the cffcctive dote of 
this subpart. This nnnlysis shnll be re- 
peated nt yearly intervals. 

(2) An nnalysis for communtly writer 
s’ystems utllblng ground wnkr sources 

I. 

(d) To judge the compliance of a pub- 
lic water system with the maximum con- 
taminant levels listed in li 141.11. aver- 
ages of data shall be used and shall be 
rounded to the same number of signifi- 
cant Ayres as the maximum contam- 
inant level for the substance in question. 
Each average shall bc calculated on a 
past Il-month moving avcragc basis if 
less than twelve samples per scar arc 
onalyzcd. and on a past three month 
moving averngc bzis if twelve or more 
samples per year are nnalyzcd. In cases 
where the maximum contaminant level 
has been exceeded in any one sample. the 
average concentration shall be cnlcu- 
Iated 011 a one-mcnth !n5i?l:l~ nvcrngc 
basis and reported pursuant to B 141.31. 
If the mean of the samples comprising 
the one month moving average esceeds 
the maximum contaminant level, the 
supplier of water shall cive public notice . 
pu;&,ft to 5 141.32(a).- 

(e) The provisions of pnrn~raphs (c) 
nnd (d) of this scctiori notwilhst?.::dinn. 
compliance with the maximum con:.a:ni- 
nant level tor nitrate shall bc dcLcr- 
mined on the basis of illrlivitli;nl analyses 
rather than by nvcrngcs. When a lc~cl 
exceeding the mnximum contaminant 
level for nitrntc is found. the nnnlyscs 
shall be repented within 24 hours. end if 
the mean of the two nnalyscs exceeds the 

1 : 
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tlon. the supplier of water shall report ! shall bc complctcd within tzo years :ol- 
lotvinr: the cfrcctivc date of Ihi!; subp:i:t. 
This analysi:; shall bc rcpcatccl at thrcc- 
year intervals. 

ns dircclrtl In 4 14 1.32rn). 
(II \Vl~rn :L IXlrliculnr sampling: point 

11~7 I)CCII stlotvn to l)c in non-compli;Lncc 
with tllc rcqr~ircmcnI3 of 4 14l.lC. wnlcr 
fr01n tllnt location shall bc rctcstcd 
wilhin one hour. If Lhc non-compllancc 
is connrn~ed. the SLntc shall bc notticd 
ns prcscribcd in $ 141.31. Also, if the 
non-complinncc is confirmed. a sample. 
for coliform analysis must bc immctli- 
ntcly collected from that sampling point 
and the results of such analysis rcportcd 
Lo 1110 SLALtc. 

(3) Anatyscs for public v:atcr s4:stcrn.; 
other lil2ll community \vatcr :,yc;tr:ms. 
whclhcr sugplicd by surface or groi;Zd 
water source:;. shall be compictcd v:;ithin 
SIX ycnrs follo\\*ing the cflcctivc date of 
this subpart. Tiicsc analyses shalt bc rc- 
pcatcd at five-year intervals. 

I 
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Preliminary Repcr t on Radionuclide Levels in Samples from Eneu Island 
and the Eneu Test Plot, Bikini Atoll 

May 1, 1978 

The abstracted programs and preliminary results described below were 

initiated and are continuing with support from the Division 

and Environmental Research, Department of Energy. 

The Eneu test plot was established in August-September 

of Biomed ical 

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, coconutsare now plentiful on the trees planted on 

Eneu in 1972. 

In August and November of 1977, coconuts were collecttid for analysis 

from a number of trees along with associated soil 

results for 137Cs concentrations in these samples 

gOSr, 23g+2'+oPu and 241Anl concentrations will not 

mid-summer 1978. 

samples. The preliminary 

are attached. Data for 

be available before 

In November of 1977, the squash and,watermelon planted during August 
a\:: 

in the test garden were available for sampling. The‘collections have been 

processed and are presently being analyzed 

la7Cs concentration data should be availab 1 - 

and the gOSr, 23g+*40Am concentration data 

this fall. 

for specific radionuclides. 

e for these samples this summer 

will hopefully be available 

The breadfruit and Pandanus fruit were planted 

not produce-fruit for several years. G/hen the test 

as root stock and will 

garden was started in 



August 1977, however, three breadfruit trees (lo-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. 

than 

than 

The concentration of 137Cs in Eneu coconut (data attached) is higher 

predicted using the limited data bank from Enewetak and is higher 

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. 

The 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';$d 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 assessment 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 latter analyses and recommendations were submitted to Dr. William E&rr 

of DBER in December 197'7 (see letter attached). 



Two new ground:/ater well sites, FWR 5 and FWR 5, were established on , 

Eneu Island during January 1977. The groundwater at these locations has 

low salinities and is of acceptable chemical quality but gOSr concentrations 

at FWR 5 exceeds the recommended EPA guideline of 8 pCi/l. 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 13'Cs, gOSr and 23g+240Pu in the 

water, however, have been variable since 1975 and during January 1977, the 

gOSr concentration was found to exceed the recommended EPA guideline of 

8. pCi/l. The radionuclide concentrations in the groundwater at FWR 4 do 

not appear to change systematically. 13'Cs concentrations decreased between 

6/75 and l/77, while gOSr and 23g+240Pu concentrations increased. Between 

l/77 ahd 11/77, both 13'Cs and 23g-t240Pu essentially 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 

levels ofT3'Cs and gOSr lower than cisterns water samples collected from 

Bikini Island. The gOSr concentration in the Eneu cistern water is similar 

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

1977 (Environmental Measurements Laboratory Report, EML-339, April 1978). 
.___.l~'~ 
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Consumption of the cistern water would result in lower 10, 30, 50 

and 70 year integral doses than those computed for the consumption of 

Bikini cistern water in UCRL-51879, Part 5. The average concentrations 

4n the water at FWR 4 will result in a slightly lower dose from 137Cs and 

23g+240Pu and a higher s0Sr 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 

1977. Concentrations of specific 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 h?gher 137Cs levels associated with muscle tissue than average values 

found for Enewetak Atoll fish. The mean 6oCo levels in muscle tissue of 

fish from both Atolls is similar and the highest concentrations are t 

associated with reproductive organs. Plutonium concentrations in mullet 

from Bikini differ from those at Enewetak but.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 

in the fish caught off Eneu fall between the lowest and highest values detected 

in mullet at Bikini Atoll. Updated doses from consumption. of marine foods 

at Bikini is in progress. 54. 9$./A " 
/' fl" 

._ _.-.. Yg,d ~&&_-. 
William L. Robison 
Environmental Sciences Division 

,;Q.., & 5&p_<. 

vi c igr E. [.josjjk.j 3 

Environmental Sciences Division 
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Coconut Tree 
NO. 

1 

2 

5 

6 

9 (Ripe) 

9 (Green) 

10 

11 

12 

13 

Preliminary Eata frcm the! Encu Island 

Mean 137Cs Coconut 
Meat Concentration 
@i/q Dry Height 

86 

22 

40 

41 

32 

.14, * 

15 

16 

36 

97 

23 

12 

32 

49 

51 

45 

Concentration Ratio Concentration Ratio 
Coconut Meat Coca Milk 
@i/g Coca bleat/pCi/g Soil pCi/g Coca Milk/pCi/g Soil) 

21 

MM 

6.2 

12 

7.2 

8.2 

14 

3.4 

29 

8.7 

20 

6.0 

4.1 

8.8 

7.1 

7.1 

4.8 

3.5 

4.9 

5.1 

1.2 

10 

2.7 

6.2 

2.5 

1.3 

Mean !37Cs Coca Meat Concentration = 44 pCi/g dry wt. or 22 pCi/g wet wt. 
--. 

Mean 137Cs Concentration Ratio COCO Meat = 11.5 (~Ci/g dry Soil 
'C?'jg dry Coed Meat) 

Mean 137Cs Concentration Ratio Coca Meat = 5.8 

Mean 137Cs Concentration Ratio Coca Milk = 4.6 

._ _.r / 

(pCi/g wet Coca Meat) 
pCi/g dry Soil 

(pCi/g wet weight Milk) 
pCi/g dry.Soil 



Enca Groundwater 

Well (6/75) 

FUR1 

2 

3 

4 

Hell (l/77) 

FMRl 

Radionuclide Concentrations 

,‘, .^ 

i  1.. 
‘.,3 

(, I .i’, c,; i;:, 

19 I’ 
,,:G I’, 1 t.. 

,\_: 1 
‘:. ,, -.\ .fi : i: \ 

/I 

- Soluble (p&e) -j 
/ ” 

Particulate fpCi/il) 
’ . 

137cs 

35 

69 

32 

1.1 

9.7. 

2 10.6 

3 16.1 

4 0.4 

5 13 

6 2.3 

Glell (H/77) 

FWRl 37.0 

2 19.8 

4' 0.81 

5 18.2 

6 45.2 

l/77 

N. Cistern lost 

S. Cistern lost 
.__'. .-' 

90;; 239+24op" 13’cs gOSr 239+240pu 

71 .0035 1.17 0.81 .0095 

66 .023 0.95 .0084 

1.3 .0007 0.59 0.03 -0014 

3.4 -00085 0.57 0.11 -00067 

8.9 .018 

3.9 .0023 

4.2 -0019 

9.5 .0013 

33 -0062 

3.4 .0040 

-0011 0.56 .0018 

.0023 0.17_ -0014 c . 

.0029 0.09 .0009 

-0013 0.42 .0168 

.0036 0.65 .0004 

Eneu Cistern (attached to old mess hall) 

0.49 .0025 

0.23 .0009 - 

11/77 

S. Cistern 0.21 -0165 


