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1sased., Initial estimetes were that

‘v

it tity of Waste"

. some 200, X vere } ister estimates place the figure

..‘ »

N

Y

et about 250,000 gallons, These am the figures supplied by xill persannel
and later estimated by P.H.8, and A.R.C. cbservers. The sttached sketch map
{ndicates the general area and route of the relsssed mterial.

As indicated in the sttaciments,’the vaste was an organic raffinate, -
highly scid, and similar to thet produced in the V.C.A. plant at Durengo,
Coloredo, The pE was sbout 1.7, and the liquor contained kerosens, &n
organic phosphoric scid and tridutylphosphate. Its rediocactivity and redium
ccntants sre Jresently being determined, but they can be estimated roughly
from prior exparience with the V.C.A. waste, A.E.C, initial estimates were
that the vaste coutained from 3 to b millicuries of Me-226 and TH-230y Our
own estimate 48 thet the total Ra-226 released might bavé een-Tougly

- flerocuries or about 0.3 millicuries. Later A.E.C. estimates (by phone) are
- more in sgreement with our figure. n* )

Ra-226 determinstions require seversl veeks, bence the need to estimate

here. The exact figures vill be tranmmitted as esocn &3 svallable.
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Upcn learning of the accident late om August 30, this offioe notified
A.E.C's Division of Licensing and Fegpulaticn et ouce. Arrengaments ware made

. for joint field cbservetion and sempling by Mr. Lammring of this offiocs, A.E.C.

. Division of Complisnce parscunsl from Tdaho Opereticns Oftios, Drs, MoMartin
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" and, 2, sod semples of & varisty of medis were

“iapd Thompeon of D.R.E., eod dtr. McElfrish|of the San Jusn County Health Depart~
 mant, " The fisld inspectica’vis carried ‘out during August 31'and September 1
vere also gathered at this time from’ Kerr-liolee perscannsl h}h- Plaot cbserv-
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Severe) Aowvnstresm veter supplies are taken from the Sen Juan River.,
A Belium Flant located immediately belov the mill takes ity vater supply from
the river om the mill side at a¥point cnly & fev hundred feet belov the point
at vhich the reffinate sntered 'the river.' The intaks 4¢ & tile underdreln in
the river bed., This in effect gives rmetrestamat so fur &s turbidity is oo~

cerned, . The supply 4is then tuupq,,.ooﬁmd by seclite umits and chlorinated.

; 4 #, v o e, v e
Shiprock's vater supply ¢ taken at times from an jrrigation diteb that
carries vater taken from the San ‘Juan some miles adbove tbe mlll, and ot times
from the Sen Juan via an infiltretiocn gallery Jocsted belov the mill opposite i
the Helium Flant intake, Our {nformstion iy that st.the time of the Xerrrcdee .
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spll vater wvags being taken from the irrigation canal and ot directly from
the river. This SUpply receives oaly filtretion (anthrafild end ehlorination,

The Mexican Hat, Utan, nurmmmoxummﬂuthhn.}m
River. Detatls of intake constructice and trestaent are not immsdiately

The aree below Buiprock is part of a large Navajo Indian Reservation,
and it 1s believed that the San Juan 1s used untreated by & significant numbe
of Indians, as Teported in the recent Animas River investigstions,

Although actual data for the time of the spill is sperse, because of
the lack o” information that a spill had Occurred, certain useful data for
that period does exigt,

2. Pirst, aAccording to Dr. McMartin, and as shown by 3elium Plant
data, the delium Flant wvas called by mill personnel and Aaked to wateh the P
of their vater Supply on the moruing of August 23, o explacation vas given,
The i dropped from 7.3 to Tek, and s00a rose &gain to its original level of
7.T or 7.35. The total dissolved 80lids changed as shown below:

Table 1
Total Dissolved Bolids, Helium Plant
M
‘ Total Dissolved
. a 803.146,

'y Date Rav Water
July 2 koo mg/1.,
Rugust 22 ' ot reported
August 23 192
hugust 24 2088
August 25 2160
August 26 2192

Theoe data from the Helium Plant, while not conclusive, do seem to
indicate change in quality due to the spill.



Conductance., The U. 8. Ceclogical Burvey sax;les the Baa Juar Rlver
routinely at the gaging station three miles belov Shdjprock, as well as ot
Mexican dat, Utah., Information obtained by telephone from their Albuquergue
office (Mr. C. E. Bponagle in & coaversation vith Mr. Stowe of U.8.0.8.)
regarding saaples st Shiprock gage is a3 followst

Table 2
%
Conductivity of San Juan Rivey at Snd prock
/
8pecific
Conductivity,
Date Time Hicromhos
August 1) 7:30 M 1580
August 20 6:3 M 1540
August 20 12305 M 1820
August 22 11:15 MM 1860
Auguat 23 8:00 AM k290 "

These data indicate a sharp change in epecific conductivity at the
same time the pd change was Observed at toe Belium Plant, and comsiderebly
strengiaen the evidence that the spill reached the river in ccnsideradle
quantity during the eerly hours of August 23.

Color. The U. B. Oeoclogical Burvey also noted that thair sample for
August 22 wvas clear and uncolored, vhereas the sample for the 23rd of August
(SzClJO AM) ves orangs reddish i calor. This lsd them t0 suspect the presence
of irom.

Considered collectively, these chemicel and physical data appesr to
leave little doubt &s to the presence of the mill wvestes in the river at
Shiprock. Same cclor change Ves also noted an tvo separete days by an
scserver at Mexicen Hat, Utah. The first occasicn vas August 2k, However,
a8 vill be seen below, there is scme evidence also of a rein belowv Baiprock
st about this time, and some doudbt resains regarding toe cause of the wrusual
color at Mexican Hat,

River Flov and Bainfall

Barly reports from persons &t the pill end others indicated that a
local saower might heve mndlwmrmofthe&n.lmnm;r
rock, as well as a sharp change o turbidity. There was speculation thet ex-
cessive turbidity may bave killed the f1sh, or that they may jave leen rtreoded
by the sudden flov change. Accordingly, Mr. Lammering o’ tals office gathered

¥ See Mg .
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All avalladle local retnrely data, and flows for the V.8.0.8. EAZog vtaticn
toree pileas belov the 2il]l were ottained, e flws vare ag Joliowsy

Table 3
L ¥ i Ben Juan Rver at Sl prock, Nev Mexieo

Dete FYlov, cfo
Avgugt 12 oy
* T2
*fa &
2 80
G 82
LI 255 .
R 260
* 2 25
- 135
' 175
' ' 37
. " n 100

These data, obtaineq by Mr. Sponagle from Mr. MoCoy (U.8.G.8. vorke r
Jor toe area involved), ahow cleerly thet, lthough the river did rise, the rige
¢id not begin until late an August 23 op carly on August 24, In coutrast,
caeECcal clanges end Aring fish werw observed at 3:00 Ax ® August 23, or
LRI, Lefore ALY rise in river sta&ge, Mr, McCoy further statec bis opis: .-
Bt B Cf the rine O kgt A veg e O upstrvea release “T impounde! »
irrigation Bler, mixer Sun beavy raig,




¥

A rain gase at Frruitland, New Mexiso, (sieut 15 miles upstream Zrom
8hlprocs) indicated tha no s CecurTel during tue entire soctl of Auguc:
excepy for C.02 inches on August Thls mgr recorded W addition 0.04

-

inches on Septesler l, and 0.15 aes on Bejtenber 2

Mr. Jobn 2laeske, Division of Indlan Beelia vorker at ahdprock,
indicated toat op Ausist 22 8 hesvy rain 444 cccu in the Soncstee area, bHu:
not at ShiprocX., Surfnce Tiov frem this e WUull enter the Gern Juasn vis “le
Chaco Weadh ebeut one mile above Sirrocx. re el vas stated o be flowt-.
oo the Roring of August 23, Uowever, the rmaitieea Tlow record indicates
that eprarently any increase in Tiver flow due to this rein ves minor,

Thls ovidence, taen, (adizates slearly Lhat neiiler excesgive
turdidity acr olden S

CAenTRS L0 Tiver stase was -y neltle Zor tae fi3a Beaitc g
VIGCA wAS chaarvel ag easly 83 i) AM, ugiss 23.

-

Fish X111
—~—

Various Devopeper and cther stotemerts Tesurding the occurrence of
dead fish belov Shiprock have besn gatiered. In adlitiom, & semple Of tie
Lype of vaste involvel was oblalied oo Septa-ler ) Dy Mr. Legwner<in , and Hhas
been tested at the Sanitary Engineering Center =/ tae staniard bilosssay te- ..
nique. Ao attacihment reporting the fish biocwssay results is included, as cwe
the nevepaper references ¢ t could be obtained, and s EEemorend.um on this
sibject by Dr. Mckartin.

Frevitness Accounts. At 8:00 AM o August 23, 4in camrection vith his
UsuAl duties, Mr, McCoy &gnin visited the U, g, Geclogical Survey saging rta-
tico on the San Juan about three miles below the midl., At that time he
observed that “many® f{ab in the pool were dead or dying, that catfish esjpe-
cially vere trying 0 surnce and that the fiah were clustered near toe
stream's edges in e apperent effort to avoid the main flov. Be noted a
“methyl” smell in the river a: the gaging staticn,

A second eyevitness feport vas made by Mr. Sap Kapatasn, Health Educator,
Vho observed numbers of desd fisa near Aneth, Utah, same kO or 50 miles below
Buiprock. (Maps for this general area are limited in detall, and mileages gives
in this report are Decessarily only estimn‘es. They are delieved to be not
€osaly 1n error). This ki1l ves observed on August 2k,

A third vitness, Mr, Rl Brmon, aight foremen at the Beliu Flagt, 4
Observed large pumbers of desd fish ("mundreds”) = August 24 in the morning. )
The locetion was Srroxinetely five miles dowvnetrean from the point vhe:e the
Vaste cotered the river,
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Unfortunately, by the time (Septesber 1) P.H.8. persccnel from &i.ls
office arrived on the scene the Temaining dead fish thet could be found vere
in bed condition due to decay and due to being eaten by birds sad/or animals.
Othervioe specimens might have been collocted and sutopey attespted at tue

Bazitary Engineering Center.

T™VO pevspaper articless referring to the fish kill are attached. Wwe
understand that there were severs) other such articles, possibly one in an
Al buque rque navsiarer, but we have been unable to obtalin copies at this

vriting.

In samary, the various sccounts establish that large numbers of 7igh
vere killed over at least €0 miles or s0 of the San Juan below Balprock
immediately following the release of reffinate at the Kerr-McOee mill,

Fish Toxicity Tests. As noted above, samples of the kind of vaste
that ves spilled to the river vere obtained on Beptexber 1 by Mr. Lemeering.
They were taken from the pond imssdiately adjoining the one from wvhich the
#pill occurred, and it wvas thoroughly verified with mill Jarsonnel that this
vas the same vaste.

Upac receipt at the Banitary Engineering Center, fish bioassay tests
Vere commenced at once using the vaste. Attached are the detailed results
of the tests, as reported by Mr. Henderscn of the Aguatic Biology Becticn.

s vere tested for their toxicity to futhead . -
mlmnurmwupwh‘mwmtm
i the Ban Juan River, besed on chemicel data obtained from looal water plants.
The tests ipdicate that the vaste wves "highly toxic® to the fish. Its 2=
hour Tiy ‘(Median Tolerence Limit) was 0.41 per ceat. This means that & con-
centretion by volume of 0.41 per cent vaste in unpolluted water will result
.in the deeth of S0 per cent of the fiad jresent within 24 hours.

By un& camputations it has been estizated that et “he existing
rinrnovotﬂchonnmn.ovmwnexmbomoodorc.zs efr vou 4 gi-e
& Vaste concentretion in the river equal to the 24-hour Tig for the t et f.sh.

but there exists same speculation that a part of this seeped
into the soil before reaching the river. The duration may have been as shor
&8 the two hours estimated by mill persounel (11130 ™ August 22 to 1:30 AM
August 23) or langer. It wvould Gpper to have been not finished by 3:00 &M
on August 23, sccording to the chemical date noted before,

1f the 250,000 gillons of vaste all floed into the river ir the 2-Gour
period, it would bave axounted to k.£5 cfs, or 13 times the Tig noted sbove .,
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Tils arcears unlikely, Jowmver, even 1f the duration was a NIl 2 hours,
Vilica Appears unlizely, an = wrage of O. cls vould have resulted, vuiin

is eseertinlly the 2beino.r Ta 8t vhieh SO " cenl of the SMab might Le
expected Lo die. Undoudbted.y, the actual 23i0n vas betveen these tun
exirexes. Also, of OOurse, averagiag tae flow cver thae prriod of dlecherge
is fallacious - moet Fobably there vas ar- iy surge cf vaste to the =iver,
resulting ia a relatively high cfs rete %o A20rt time, vith the 7lov of
Vasie dlminlsning thereafter. ™iis vould wes. in & "wlug" dlscharge aad
oL waste concentrution Passing dovniver,

There scems dous: that $ mxceeded (probanl-
by several times) (n river Of ; IS W0 & ccncenteatisy
T YRica anar f4a — 128, A safe ocuieris: o3 L83 Wil© e
Ttected arl o die i estimied o7 o “ Al Loe w0t
. T a, “as ied .. sl oo Ll 'l..eod '3"!.{". - =
/3 K % s WWET altacrities age A¥-—calim factor ' oo
1/10 is aore Aikely %0 be sae. In Otber Lerzs, accordizs L0 bass Ut ority,
& e exlstins C2 VRaTe fllv taal alzht save been wWleratad
vou'd have been - TAls flov vas ruirely exceeled s etertlall:

&

2 other itea of Test emroed frvm tLoese Yassay tasts, ™e
oCourTed 4n <he 3 M3 all withliz sae fMrst 2k amrs cof
JTaer vords, 3 £ el vived toe first O4 wOUTs ourrimd
“=20ur test period, and Sreumac's Lodefinitely, ™e taxieity
‘e vas therefore seen o e Lmediste and slary.

In samary, all avatlable svidence indicates thas +ne extensive fiah
A1l cbeerved on the 3arn Juan wvas the direct result 22 Lhe epill of acid
OrFAnic reffinate tha+ begwn on August 22, ™e taxicity of this waste <3
s ficient many times over <o Sccount for tae kill, and there is no evidence
of sny other possible cantributing cauese,

Bome speculation “hat the fish mighit aeve been killed by dynami‘e has
been called 40 our sttention. This 1s mentioned bere only bectuse ve Lave
acsrd 1% froo severel Bead juarters sources including DMEFC and DRH, We believe
its origin occurs a0 » Baporendza from Dr. McMartin (daed Jeptember T 1500,
to E. C. Tsivoglou, copy ettached). Hov 1! spread to other places v 2o not
&ov,  From the foregoing evidance it seeams to be very clearly fallazious,
esecielly as dead f1ah vere Obmserved et a fairly videly separsted gy of

B

Foliomies of the amort of Tadioactivity, epecifically W20, that
Ly amve been llacoarged vith <he 571l have been made by doth this cffice acd
xraonnel of AE.T, The A.E.C, est. mates are relerred L0 (0 4 memores i
inted Septecter i 140, frm Dr. MoMartin 0 Dr. Praccis . Webe: - 152a0k




st tBa eatiznted Ly AL3.C. TesItonel oAt v total U2 2,000 to -, alsrocurie:
el [ Bell0 and by, TS CAL) have Ler: nlnased. i enotler merorac. . m I

I werlar to Ur. Weber, citcd Seplesier &, LA, (copy attached) it is acted
taal Lae ALELC, teraacel estimaled that taere cald lave been &8 ¢k as 17
times the MPC of =025 ara Thel0 &t the point of flow 0 the rier for e
briel tize. It srould be noted tuat tuece are very eLrly estisate

Our ows gusss a8 o %he amount of Rel26 lnvolve! Las beeu woout 300
Bicrocusi.a. ThAls dome not icelude Th-02<. It wms Leved Upom Cur expericace
Wl 232 regarding L Rm-225 couceniretions in ctier m'll effluents that mig! -
0¢ ginller o as exaz.le, il ralfliate frowm tie V.Cohs 2423 ot Dirargo, Coalormdc.
Iater, wwleprire copversations ViLa AZLC, reracmnel, ey Sdlicated tles
sy A1 not dizagres Videly with or evlimAate S~ u-26 alase.

A rellllsery ovaa *~308 83say O toe sarple of typical xcd contents
collected Ly My, i ric, nns baer rarctielly caspisted. T2 indizates & goes
QUNA activity of avout 7,200 wee/l. Prom prios experience wii. otasr
ellluents it appears reesxacie “0 estlmale the Fn-220 cantent at j-10 per cexs
of Salis fisire, Vslng tie 5 per cent, and tLe 290,000 gellon esli-mied relecs:,
it lc estluated that there would be about 3130 microcur-ies of JO-CLL reloased,
Tus our esiimate remains at alout 300 microcuries total fm-20% relscse,

il thls ver= released over only tvo hours, &t a flov of 42 efc in the
Tiver, aod vas well nixec vith the river, an aveuge ccocentretior of about
Lo 20 uue/l. of m-220 would resuli, or about five times the contliuous
1fet exjooure MIC of 4.2 (or 3.3, 1f ICRP staniards are used), Tue very

(about, 300 feet) aad om the Ril) aide of the river. As noted before, & tile
underdruin 1s used as the intake. It is possible thet the spilled wvaste pasesed
over the intake and missed it. It is also poseille that it did not. Io tuet
event the M-226 concentretion in the Belium Plant intake could have brie

beec considerably higher than the estimated 18-20 uuc/l., because the weste

was still concentrated and not fully mixed with the 82 cfs of river flov. This
eaunot bodetemimdwv, and must resain in doubt. In any event, even thougn
e Pme220 MPT was Frobably exceeded, tnis ves Quite brief relative to ‘he fa-t
toat the MIC is for lifetime eXposures and continuous exposures.

It is therefore estimated that DO husens suffered serious Overexposure
to m-220 a8 & result of the 81l from the Kerr-McGee mill.

A large numder and variety of sazples cf vater, efIluents, river muds
and silts from the Kerr-MoGee poperty were collected an Beptember 1 end 2 dy
Wr. lameering and others. Also, smel)l aliquots of San Jusn River water oo sach
dey covering the period of release pave been obtained from Lie V.3.%eclogiecal



Survey Ior their Mexican Hat, Utan, and Buaiproc. S.M., cumpling etat.onc,
(Daily vater samples are collecte routinely at taese points Ly tae U, 8.
C.8. in zorneciicn witl thelr owvn s*ulles cf chexice. water Qualisy). AL
Of taeoe pamjles are [resently bellg analyzed ty D. B. Rushing ezl D,
Clark for torir Ra-225 content. Eovever, tiis ccalysis requires a nuwber
of veeks 10 ccmplete, and results are not avalladle now, As s00n a8 they
ere repcied, it will de jossidle to estimate more precisely the actual
A=200 relesue @l exposure,

DAL lor g e ‘.:.1:.5

As nocted i our memcrandum of Bertember 22, Summary Statement, cer-
tain Lasliz questions remais. Pirst, even thoush no weus Sumy rediation
eildsure apparenily occwrTed, the amount that cdid ocrur was unde:‘cle,
Ctaer el7luents also contain more 3W-026 et timen. Slould sucs ~-leasec
Occur in the futie 1t seems lmperative that tae nuclear lant Ldersaks 4o
Jromptly notify responsidle ALE.C. and public oealta cfficials. Pailing
tals, it 18 not inconceivable that more serious incideats @My ocsur in the
Dture. It appeare highly cesireble that thls be brought $0 the attentionm
of the suclear (ndustry %0 assure tueir more Romyt future cooperation.

Secandly, this particular type of incident is not campleiely uneoey-
Bct. It has occurred elsevhere - for exmmple, twice st the old Naturits,
Colorado, =mill (presently not opersting). It occurs generally because the
tallings pond wvalls are not compacted or othervise protected from fellure
and usually because too much liquor is sent into the ponds. In viev of thie
it seems Quite necesoary that the several mills of the Colorado River Basin
undertaxe t0 quickly determine prectical methods of jeventing Lhis type of
wacident and place these methods in operetion at the'r respective mille.
Ciherwise it appeers that such failures of tallings pond wvalls can be
expected to occur in the future.

It 1s suzgested Lere that the Division of Licensing and wgulation
of the U. 8. Atomic Energy Commission might well be epproached by the Pudlic
Realtl Bervice aad requested to assist in finding answers and solutions to
the aforementiocned questions. The manAgement of the Kerr-McGee mill could
not oave mown & rriori thet greater Luman rediation exposure v .14 not occur.

»

It should be clear from the foregoing theat & large number of agencies
and individuale beve contributed in meny vays to develop the foregoing
informatior.. The U, 8. Geological Burvey and U, 8. Atam‘c Energy Cosmissicn
Gave been especially cooperative end helpful, as wll ag personnel from ‘he
.elium 7lant.
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rrom "Vater Quality Criteris® (15657), RAL.licstiom Bo. ., Mate
water Pollution Coptrol Board, Califcruis, J. 375, the following 18 thieL.
"Or. the basis of his stulles, Ellis couzluded that cond *umcen'.;
excess of 1,000 mhos x 107~ (1,000 n;crou.,cpc) et 25° C. in mowst types cf
i 5 o) € 4 1 .
stream, or in excess of 2,000 o8 (x 20°%) at 25° C. in Eb- ;..x;.l..‘ m‘b
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L. D. Low, Director, Division of 0CT 6 1960
Compliance, AEC Headquarters

Donald I. Walker, Director, Licemsee Oripingg ..
Compliance Division, Idaho Operations Office Uehapg o 00 by
INVESTIGATION QF THE EOLDING POND RUPTURE AT THE ma-uecnion.
INDUSTRIES, INC., URANIUM MILL, SHIPROCK, NEW MEXICO - LICENSE
R-157, AMENDMENT 2

LC:QHS

Transmitted herewith are four (L) copies of subject report.

The following items of noncompliance were cbeerved or othervise
noted:

10 CFR 20.103 Concentrations in effluents to unrestricted areas
(b) Concentrations of radioactive materials in excess
of those specified in Appendix B, Tuble II, were
relessed.

10 CFR 20.403 Notification snd report of incidents

(¢) As of September 30, 1960, 38 days after the incident
occurred, the Manasger of Idaho Operations Office had
not yet received written notification and evaluation
of the incidemt from the licensee. (This item of
nancompliance is cited providing notification has not
been received by the Director, Diviesion of Licensing
and Regulation, U. 8. Atamic Energy Commission,

Wllhln‘fm, D. C-)

mnqmmof.muumatmmrmwuun, Shiprock,
New Mexico, was reported to this office on August 30, 1960, by Dr.
Grant Winn, Utsh State Health Department, Salt Lake City, Utah. In-
vestigation of the incident revealed the following:

1. The barren raffinate holding pond contents were released sometime
bctwgolmomo on August 22, 1960, end 0130 hours on August
23, 1960.

2. Mill management 414 not notify officials of the USAEC, USPHS, or
Rew Mexico State Department of Health of the incident but Aid

potify the U. 5. Helium plant superintendent on the morning of
August 23, 1960,

(Continued)
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“z2 cstimated 2,500,000 gallons of raffinate vere released,
rather than the 250,000 gallons estimated by the licensee.

The raffinate would have traveled approximately one mile before
entering the San Juan River flow.

The appearance of the stream bed, wvhich the raffinate traversed,
and the amount of liquor released caused the inspector to estimate
that at least 75 per cent of the raffimte reached the river.

Concentrations of radioactive materials, namely, radium and
thorium, {n ponds similar to the pond released indicate that the
incident wvas of & "Type C" classification.

The inspector was hampered by the time lapse (eight days) between the
date of the incident and the date of notification to the office. The
fact that the incident was reported by a local newspaper, after the
finding of & large number of dead figh, tended to cause a great deal
of apprehension in the local populace. A "Type A" or & ™Iype B" inci-
dent, if properly handled, could very possibly cause less public indig-
pation than this "Type C" incident.

We are of the feeling that if the mill persconel had taken appropriate
action vhen they apparently first received notification of something
being amiss (at 2300 hours, by the acid-truck driver) they could
probably have stopped all or pert of the raffinate from reaching the
river. This could have been accamplished by blocking the mouth of

the culvert leading under the road; this would heve caused the reffi-
nate to spread out over the area west of the mill and south of the
road. The raffinate would then bave disappeared by evaporstion and
percolstion, or it could have been released to the river over an
extended period of time, thus reducing, by river diluticm over a
longer period of time, whatever toxic effects it may have had on river
life.

In the body of the report, we have not attempted to evaluste the
enalytical data on samples taken along the stresm bed. The inspector

is retwrning to the Shiprock area during the week of October 3, 1960;

at thies time edditicnal semples will be taken and perhaps & basis for
evaluation can be established, perticularly with respect to "background"

samples.

It is our opinion that the mill mansgement had hoped that the raffinate
release would go undetected, but when it was discovered they attempted
to play down the quantities released. The misplecing of a decimal
point could explain the variatiom in volume ectimates; the inepector
vill questicn mill mansgement om this during his pending vieit.

(Continued)
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#We have not attempted to deterwmiue the cause of death of the fish,
other than to attempt to show that quantities of radiocactive
materials were such that they would not cause a mass instantanéous
death. Possibly the chemical constituents of the raffinate could
bave killed the fish; however, we do not feel qualified or obligated,
on the basis of chemical toxicity, to prove or disprove this. Addi-
tionally, no fish samples could be obtained by the inspector.

The investigation findings indicate that the mill management vas not
in noncompliance with the reporting recuirements specified in 10 CFR
20.403(b), but 1t should be noted that at the time of the incident
the mill management did not have sufficient information on the concen-
tration of radiocactive materials in the raffinate to define the inci-
dent a8 an "A", "B", or "C" type incident. Ve are of the opiniom that
vhen an incident of unknown magnitude occurs & pessimistic attitude
must be taken by the licensee and the most stringent corrective actions
must be instituted until such time as the magnitude of the incident ia
defined. For the above reason, it is our opiniom that the licensee
should have given immediate notification of the above incident to the
Commission.

In view of these investigation findings, we recommend that the Division
of Licensing and Regulstion contact the licensee through Mr. Dean A.
McGee, President, Kerr-McGee 01l Industries, Inc., Oklahoma City,
Oklaboma, to:

1. Inform him of the items of noncampliance.

2. Inform him that the investigation indicates that an estimated
2,500,000 gallons of raffinate wvere releamsed and that a major
portion of this material reached the San Juan River flow.

3. Inform him of the necessity and the importance of prompt reporting
of incidents.

Ve reccmmend that the Division of Licensing and Regulation seriocusly
consider that the licensee be required to install a flood gate on the
culvert or a secondary retaining dike to prevent a recurrence of this
incident with respect to the same or other ponds. If a flood gate ia
installed on the culvert, the licensee should be required to keep it
closed except when local rains necessitate the use of the arroyo for
drainage; at these times, a close watch should be kept on the holding
pond retalning walls.

(Continued)
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Copies of the above correspondence should be sent to Mr. C. L.
Wise, Mansager, Navajo Ursnium Division, Kerr-McGee 01l Industries,
Inc., Ehiprock, New Mexico.

Enclosuve:

Investigation Report (4 cys)
Eerr-dicGee 01l Industries, Inc.

CC: W. P. Carlson, & w/l cy emcl.

V. C. Vespe, AL  w/1 cy encl.

BCC: L. E. Buyder, ID Liaison Officer,
AEC Headquerters w/o encl.
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ATOMIC ENERCY COMMISSION

DIVISION OF COMPLIANCE
REPORT

Cririnal signed by
airaard T. Kant 0CT 6 1860

By W Date:
censee Compliance Divislion

Idsho Operstions Office

Title: INVESTIGATION OF THE ROLDING POND RUPTURE AT THE KERR-McGEE OIL
INDUSTRIES, INC., URANTUM MILL, SHIPROCK, HEW MEXICO - LICENSE
R-157, AMENDMENT 2

BRIEF OF FINDINGS

Sometime between 1900 hours, August 22, end 0130 hours, August 23, 1960,

a retaining vall on a barren raffinate holding pond at the Kerr-McOee
uwranium mill ruptured ceusing the release of the pond's contents into

the unrestricted area. Dr. Donald I. Walker, Director, Licensee Compliance
Division, Idaho Operations Office, was informed of the incident on August
30, 1960, by Dr. Orant Winn, Utah State Health Department, Salt Lake City,
Utah. The only person that licensee personnel notified of the incident
was *0 D- R. m, mimﬂt' mo hu_ PM, Uo 8. M‘
ment of Interior, Shiprock, New Mexico. Officials of the U. 8. Public
Health Service, New Mexico State Department of Health, and Newv Mexico
State Department of Game and Fish were notified of the incident through

a newspaper article that appeared iu the August 20 edition of The Farmington
Daily Times, Parmington, hev Mexico. This newspeper article concerned
"the death of hundreds of fish discovered on sand bars and along the banks
of the San Juan River adbout five miles west of Shiprock.”

Licensee personnel estimete that 34,400 cul ‘¢ feet of raffinate were
released. Utilizing liceusee's stated meas rements of the holding pond
complex, the visible water line on ‘he rema ilng sectious of the retain-
ing vall, and the liquid level in the pond .nat was filled simuitaneously
vith the pond released, the inspector estimated that the guantity of
raffinate released was more in the order of 344,000 cubic feet or approx-
imately 2,700,000 gallons.

Samples of liguor remaining in Pond #1, the raffinate in Pond #2, and the
raffinate being pumped to the holding ponds were submitted to the Analysis
Branch, Health and Sefety Division, Idaho Operations Office, for cnalyses.
The results of these analyses indicate that rediocactive materials wvere
released to the unrestricted area in the following concentretions:

Radiocactive Material Minimum Max Lmum
Ratural uranium (ue/m) x 10°) .08 0.27

Ra®2® (,c/ml x 10°) O ¢ b (110) 910 & 5 (227.5)
™*® (ue/ml x 10®) b8 t 1.2 384 ¢ 3.4

Note: MNumbers in parentheses indicate the number of times
the concentrstions exceed the MPC as stated in 10
CFR 20, Appendix B, Table II.

s 1%
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It should be noted that none of the ahove concentrations are 500 times
the MPC eas stated in 10 CFR 20, Appendix B, Table II.

The general slope of the land, the eppearance of the eroded stream bed
ariginating st the dam break, and the dam-like quality of the nearby
roadbed indicated that the released raffinate flowed down an arroyo in
an established stream bed into the dry river bottom; once iu the dry
river bottom, it asppeered that the raffinate would have comtinued to
follow the established stream bed to its point of confluence with the
San Juan River. The distance from the holding pond rupture to the San
Juen River via the established strean bed iz approximately 7,500 feet.
Licensee persounel stated that they felt that most of the raffinate would
have been absorbed before reaching the river. The inspector found that
the mill cooling water flows in the stream bed and that the area adjacent
to the stream s marshy aud appeared at the time of the investigation to
be saturated. The cooling water stream does not appesr to decrease in
volume from its inception at the mill to its confluence with the river.
For the above-mentioned reasons, the inspector believes that a major
portion of the raffinate reached the San Juan River. The confluence of
the cooling water stream and the river is approximately 200 feet .pstrean
from the U. 8. Government fleliun Plant water collection gallery. The
ingpector obtained three weter samples, two after treatment and oue
before trestment, from the helium plant; the enalyses of these samples
follow:

Batural

Uranium Re2%® e
Sample Description  pe/ml x 10°  po/ml x 10° ue/ml x 10°
Raw water 0.02 < 0.2 0.6 £ 0.1

Treated water (men's 0.02 < 0.2 < 0.5
rocm)
Treated wnter (office 0.02 < 0.2 < 0.5

drinking fountein)
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1.  On August 30, 1960, at 1325 hours, Dr. Grant Winn, Utah State Health
Department, Salt Lake City, Utsh, informed Dr. Walker that a holding
tank in the vanadium cilrcuit of the Kerr-McOee 01l Industries, Inc.,
wanium mill, Shiprock, New Mexico, had broken, releasing its con-
tents into the San Juan River. Dr. Winn said that he had been informed
that day of the incident by the Nev Mexico State Depertment of Health.
Dr. Winn stated that he had no details concerning quantities or con-
centrations of the material released. Dr. Winn expressed concern
over the incident because the Texams-Zinc wranium mill st Mexican Hat,
Utah, obtains its drinking weter froam the San Juan River. Mexican
Hat, Utah, is from 110 to 120 miles downstream from Shiprock, New
Mexico. Dr. Winn stated that there are no towns between Shiprock,
New Mexico, and Mexican Het, Utah, vhich use the San Juan River as
their source of potable water. Dr. Winn seid that he did not know
if the river water was used for irrigation purposes between these
two localities.

2. At spproximstely 1330 hours on August 30, 1960, Dr. Walker contacted
Frank Hansgerne, Mestallurgist, Kerr-McGee 01l Industries, Inc., Shiprock,
Nev Mexico, by telephone. Mr. Hanagmrme stated that s retaining wall
on the tallings pond containing raffinate from the solvent extraction
section of their vapadium circuit had broken scmetime between 0000
and 0800 hours on Monday, August 22, 1960. Mr. Henagarne said thet
approximately 150,000 to 200,000 gnllons of raffinate had been relessed;
he sald that this liquor had & pH of 1.7 to 1.8, contained less than
0.7 sulphuric scid, assayed approximately 0.l gram/liter V and
ponib].ycouennedntmoruao. Mr. Hanagaroe stated they
had not analyzed the pond liquof Jor Ra®®® or m®% content. Mr.
wm&euznmmmmmmtumuuotmez,
1m,mmtutmmmtmmmnummmu
<etaining wall. Mr. Hanagarne said that they had not notified the
AEC of the incident but that they had notified the New Mexico Pyublic
Health Service on Wednesday, August 2k, or Thursday, August 25, 1960,
Mr. Hanagarne etated that the flow rate of the San Juan River was
MI,OOOeubicrutmueoMthmﬂmmmlw
ond that he would estimate that at that time the river flov rate was
2@efl.

3. In s TWX, dated August 30, 1960, Dr. Walker motified L. D. Low,
Directar, Division of Compliance, AEC, Washington, D. C., of the
incident; a copy of this TWX is attached as Exaibit A. On August
31, 1960, L. D. Lov informed A. R. Luedecke, Ceneral Manager, through
W. F. Finan, Assistent Ceneral Manager for Regulation and Safety,
of the incident; a copy of tl s letter is attached as Exhibit B.

4. On August 31, 1960, George H. Smith, Inspector, Licensee Compliance
Division, ID, initisted an investigation of the incident. The
inspector met with Mr. C. L. Wise, Manager, and Mr. Frank Hanagarne .
u.ummdmtmtmmemmmumumlhmn
sometime between 2330 hours on August 22, 1960, and 0130 hours on
August 23, 1960, Mr. Wise stated that he was informed of the accildent
when he came to work at 0800 hours on August 23, 1960. Mr. Wise said
that upon learning of the accident he immediately called Mr. D. R.
Schroder, Superiuntendent, Navajo Helium Plant, U. 5. Department of
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Interior, Shiprock, New Mexico, and informed him of the accident
and asked him to check his plant's water to make sure it had not
been contaminated. Mr. Wise said that Mr. Schroder called him

the pext day and told him that the helium plant water appeared

to be unaffected., Mr. Wise said that Mr. Schroder was the only
pereon that had been notified of the accident; he said that the
Nev Mexico State Health Department had not been notified. Mr.

Wise stated that he had vot notified the AEC because he had not
been avare of the reporting requirements specified in 10 CFR 20
uatil informed of them by V. L. Mattson, General Manager, Minersels
Division, Kerr-McGee Cil Industries, Inc., Oklaboma City, Oklahoma,
on the morning of August 31, 1960. Mr. Wise expressed concern over
the possible effects of the articles which had appeared in The
Parmington Da!ly Times on August 28 and August 30, 1960. Copies

of these articles are attached as Exhibit C. The August 28, 1960,
newspaper article concerna "the death of hundreds of fish discovered
on sandbars and along the banks of the San Juan River about five
miles west of Shiprock.'

Mr. Wise said that the pond contained 34,400 cubic feet of raffi-
nate; the analytical results of this liquor (analyses performed
st the mill's analytical facilities) follow:

Uy0p ~ € X 107 gw/liter (1.1 x 1077 ye/ml U™*%)
. -1

7.0' 1.5 x 10°! gm/liter

Free Acid - 0.9 as H_80,

pE ~ 1.7 to 2.0

Mr. Shav, Chief Metallurgist, estimated that the raffinate con-
tained approximately 10 ppm di-2 ethyl hexophosphoric acid. Shaw
stated that when they make up the above organic material for use
in the plant process they use 9% kerosene to 5 organic.

Mr. Hanagarne gave the following brief outline of the mill's process:

&. The ore is run through the u,o. recovery process. The classifier
sands are pumped to the nev sand tails pond.

b. The barren raffinates from the Uy0g 8o0lvent extraction
circult are run through the v.o. recovery procese.

¢. The barren raffinate from the V Oy 8olvent extraction pro-

m-mpwodtotbholdiuﬁoduford&lmlby
percolation and evaporation.

Mr. Hanagarne said that they began pumping barren raffinate to the
holding ponds sometime in July. Mr. Hanagmrme stated that before
July they had pumped all of their tailings to the nev sand tails
pond but that it had filled up with ligquor so thet they were forced
to institute their present system. Mesers. Hanagarne and Wise
reaffirmed that they had not analyzed the barren raffinate for
Ra®®® and T™h®% content. Mr. Wise said that he bad walked the
arroyo, down which the raffinate flowed, and the river bottom,

and that it was his opinion that very little, if any, of the
raffinate reached the river. Mr. Wise said that it was approx-
imately 6,000 feet from the dam break to the spot where the raffinate
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would have entered the river, and that because of the porosity of
the soil he felt that the liguor would have been readily absorbded.

The inspector asked Mr. Wise vhat he knew of Dr. Thompson's state~
ment.,

"the plant officinls also had been aware for some
time that there wos some seepage from the plant's
septic system and other areas. But, he added,
radlo-activity teets showed there is 'nothing te
worry about.'”

which appeared in the August 30 edition of The Parmington Dally
Times (Exhibit C). Mr. Wise said that he had shown Ir. Thompson
the analyses results (for Ra®®®) of water sasples which they had
taken from the river and the four seepage areas along the river.
Mr. Wise sald that Dr. Thompeon had read the analytical results
and had evidently drawn his own conclusiona. The sbove-mentioned
snalytical results are contained in e letter dated March b, 1960,
from R. E. Musgrove, Chief Metallurgiet, Climax Uranium Company,
Grand Junction, Colorado. The analytical results follow:

Ra22®
tion pe/ml x 10°

Seepage #1 0.76
Seepage #¢ 11.00
Seepage #3 1.60
Seepage # 0.95
San Juan River, upstream 0.59
San Juan River, downstream 0.65
San Juan River, midstream 0.58

It should be noted that Seepage #2 1s 2.75 x MPC for radium in an
unrestricted area.

On September 1, 1960, an officilal AEC announcement of the incident
wvas released by the Office of Informetion, ID. A copy of this
September 1 announcement and & copy of an article that appeared in

the September 1 edition of The Farmington Dally Times are attached
as Exhibit D.

The inapector, Mr. Hanagarne, and Mr. Wise toured the holding pond
area. The raffinate holding pond complex is located south and east

of the mill buildings; this complex, according to Mr. Wise, 1s 2,000
feet long and 500 feet wide. The holding poud complex is composed

of eight separate ponds enclosed by a comson retaining wall (Exhibit E,
"Raffinate Ponds"). The northern most pond (Exhibit E, Point A)
ruptured st the corner (Exhibit I, Photograph 2, and Exhibit E,

Point C). Mr. Wise stated that s bulldozer repaired the rupture in



Kerr-McGee 0il Industries, Inc.

10,

about an howr on the day following the break. The inspector observed
& stream of water originating west of the tailings pond and running
down the arroyo north of the holding pond (Exhidit E, Point G);
Hanagarne gsald that this water wes the cooling water from the mill's
vanadium extraction circuit.. The inspector observed that it eppeared
that the raffinate flowed out of the pond (Photogreph & and 5) and
Jjoined the cooling water strean approximately 250 feet below the
retaining vall (Exhidit E, Point E, end Photograph 4). The appearance
of the wmrosion immediately below the dam break (Exhibit E, Polntp,
and Photograph 5) indicated that a large quantity of raffinate was
released. The inspector cbserved that the cooling water stream flows
to & roadbed (this roadbed is approximately 5' high), turns west and
flovs along the roadbed for approximately 100 feet, and then passes
under the road through & culvert (Photograph € and Exhidbit E, Point F);
the streem then {lows down an arroyo (Photograph 7 and Exhibit E,
Point G) and enters the dry river bottom (Photograph 8). The strean
turns west in the river bottom and flows approximately 1/2 mile
parallel to the south bank of the river bottom (Exhibit E, Point L,
and Photograph 9) before entering the San Juan River west of the
Shiprock bridge (Exnibit E, Potat K, and Photograph 10) and approx-
imately 200 feet east of the helium plant water collection gullery
(Exhibit B, Point H and I). In measuring distance on the serial
photogreph (Photograph 1) and the tracing (Exhibit E), the length

of the holding pond complex has been used a2s the basis for measure-
ment; in doing this, the iuspector has assumed that Mr. Wise's
stated measurement of the pond is accurste. The measured distance
from the pond to the confluence of the San Jusn, by way of the stream
bed, is approximately 5,500 feet. The inspector observed that there
wvas & house trailer on the east side of the sarroyc and that there
were Indien dwellings on the west side of the arroyo (Photograph 7).
The location of the helium plant, the helium plant water collection
gallery, and the Bureau of Indian Affairs (BIA) wells in referesnce
to the uranium mill and the cooling water stream should be noted
(Photograph ). sud Exhibit E).

On September 1, 1960, Willis B. Johnston and A. Wendell Holmes,
Inspectors, Licensee Compliance Division, ID, arrived st the Shiprock
uranium mill. The inspector, Johnston, and Holmes obtained liquid,
sludge, and greass samples from the holding pond complex and swrrounding
area. These samples were submitted to the Analysis Branch, Health
and Safety Division, IU, on September 6, 1560, for anslyses. The
results of theee analyses are attached as Exhibit F. A total of 5l
samples was collected in 32 locations; of these 51 samples, 20 were
liquid samples, 20 were sludge samples, and 3 vere grass samples.

Mr. Blaeske, USPHS, Shiprock, Nev Mexico, obtained one liquid sample
for the inspector. Of the Qé sludge samples, there were two samples
of synthetic zeolite and one sample of activasted charcoal obtained
frc  the helium plant and BIA water trestment systems. Three water
semples were obtained from the helium plent; two of these samples
were treated wsater and one sample wag raw water; the analytical
results of these samples follow:

Natural

Uranium Re22® 230
Sample Description pe/md x 10° ue/ml x 10° ue/m x 10°
Rav water 0.02 < 0.2 0.6 0.1
Treated water (men's room) 0.02 < 0.2 < 0.5
Treated water (office 0. < 0.2 < 0.5

drinking fountain)

b~
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{The inspector is retwrning to the Shiprock area, October 3, 1960,
to collect duplicate water and sludge samples. A compilation and
evaluation of the sample results should be possible efter the
analytical results of these duplicate samples are received.)

The raffinate holding pond that ruptured shall be referred to as "Pond
#1" henceforth in this report and the pond adjacent to Pond #1 shall
be referred to as "Pond #2". Mr. Hanagarne and a mill employee by
the name of Cyova stated that Ponds #1 and 2 were filled simul-
taneously; they said that the raffinate was being pumped into Pond #0
from the mill circuit, and wvas then being siphoned into Pond #1.
Hanagarne and Cyova said that Ponds #1 end #2 hed filled and that
they had svitched the raffinate to another pond on morniog of
August 21. The inspector observed that there was & of ligquid
remaining in Pond $1 (Photo 3); whether this pool was remains
of the pond contents or the result of recent rains not be
determined. Analytical results (Exhibit P) of liquid samples taken
from Pond #2, the pool in Pond #1, and the barren raffinate discharge
pipe follow:

gl

Natural
Ra®2e Th*0 Ureniwn
Locstion pe/ml x 10° XMPC* po/ml x 10°  uo/ml x 10°
Pond #1 - pool Lo ¢t & 110 385 £ 3.4 0.1
Pond #2 - south 900 % 5 225 159 ¢ 2.2 0.26
Pond #2 - north 512 ¢t b 143 158 2 2.1 c.27
Barren raffinate 910 ¢ 5 227.5 8 ¢ 1.2 0.08

discharge pipe
® MPC as specified in 10 CFR 20, Appendix B, Table II

It should be noted that none of the concentrations of radicactive
materials listed above are greater than 500 times the MPC. Utiliszing
the above analytical date from Ponds #1 end #2 and Mr. Wise's estimate
that 34,400 cubic feet (9.6 x 10® ml) of raffinate had been released,
the investigator estimates that the following amounts of radicactive
materials were released)

cactive Max trnm Minioum
Uranium (natural) 259 ue 96 uc
Radiun-226 86k ue b22 pe

Thorium-230 3,686 ue 1,517 pe

Cyova stated that the first warning that enything wvas amiss in the
holding pond area came about 2300 hours, August 22, vhen the driver
of an acid truck informed the "shifter” (shift foreman) that there
was an "ewful lot of water” running through the culvert. Cyova
informed the inspector that the "shifter” was busy end did not
investigate until about 0130 hours, August 23, and at this time all
of the liquid had dreined from Pond #1. The inspector observed
that, vhen e man wellied on the top of the raffinate pond retaining
wvall, the wall would crumble. The inspector observed that there

-7 e
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was a vater line approximately six inches from the top of the
undamaged portion of Pond #l's retaining wall (Photograph 3)

and that the liquid in Pond # wes approximately 8 inches from
the top of its retaining wall (Photograph 2).

The inspector noted that the measurements of the holding pond
complex, as stated by Wise (Paragraph 9), indicate that the
dimensions of Pond #1 ere approximately 105 feet by 500 feet
(Photograph 1). Utlizing these dimensions, the inapector has
determined that the area of the pond is approximately R,500
square feet; therefore, if 34,400 cubic feet of liquid were
contained in the pond, the depth of the ligquid would be 0.37

feet or L.k inches. The wnter line on the pond retaining wall
(Photograph 3), the depth of the liquid in Pond #2, and Hanagarne's
and Cyova's statements that the pond wes full, indicates that tbe
depth of the liquor was approximately b feet. Utilizing the above
area and depth, the inspector has determined that the pond con~
tained approximately 370,000 cubic feet of liguid. It should be
noted that the inspector's estimate of the pond volume is
approximately 10 times greater than the estimmte made by Mr. Wise;
therefore, because of the retaining wall slope and the subsequent
decrease in pond volume, the inspector estimates that the poud
volume was approximstely 344,000 cubic feet. One cubic foot equals
7.481 gallons; therefore, the inspector estimsies that approximstely
2,500,000 gailons (9.€ x 10% ml) of raffinate wvere released.
Utilizing the above quantitiee and the concentrations given in
Peragraph 11, the inspector estimates thut the following amounts
of rediocactive materials were releaged:

Radiocactive Material Max Lmum Mintenm
ranium (natural) 2,590 pe 960 pe
Rad tum~-226 8,640 pe h,220 ue
Thorium-230 36,860 ue 15,170 pe

Mr. Hanagarne stated that the ponds were filled at the rate of 200
@allons/minute; that they started ing raffinate to Pond #2 uome-
time in July, siphouning fram Pond to Pond #); that they stopped
filling Ponds #1 and #2 on the morning of August 21. Aseuming the
siphon action maintalned equal liquid levels in Pond #1 and Pond #2,
the voume of the liquld in each pond would be proportional to the
pond areas. Utilizing the aerial photofm, the ingpector has
determined that the area ratio of Pond #1 and Pond # 18 1.0 to 2.1.
Assuming that raffinate was pumped into the ponds only the first

20 days of August at the rate of 200 gm, & minisum of 5,760,000
gnllons of raffinate would hove entered the ponds. Utilizing the
above-ment loned ratio, the inspector has celculated that s minimum
of 1,800,000 gallons of raffinate were in Pond #1. It should be
noted that the inspector does not know what day in July the raffinate
was started to Ponds #1 and 2, and therefore, the estimate on this
basis must be necessarily lower than the preceding estimate of

2,500,000 gallons but considerably greater than the licensee's estimate

of 250,000 gallons. Utilizing the above method and information, the
volume of Pond #1 wvould increase 9,160 gallons for every day in
July that raffinate was pumped to it.
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On August 30, Henagarne estimsted that the flow rate of the San
Juan River, at the time of the incident, was approximately 200
efs (Paragraph 2). Assuming that 100% of the liquor reached the
river and that o complete mixing took place at the confluence, the
inspector has determined the following dilution factars:

volume of raffinste = 344,000 cubic feet

Time of release rate cf release dilution factor
1/2 hour (1800 sec) 19 cfs RN
1 hour (3600 sec) 9 cfe 31
2 how's (7200 séec) b8 cfe 19
2-1/2 bours (9000 sec) 38 cfs .16

The inspector, Johnston, and Holmes toured the arroyo and the dry
river bottom. The inspector observed that the mill cooling water
followed a welledefined stream bed, and that the area bordering
this streem bed was marshy. The inspector observed that grase
along the stream bank was bent snd pointing downstream vhile grass
approx!mately 4 feet from the streem wes standing straight; the

grass adjecent to and in the stream bed was turning brown while
thmutu'thcrrruﬂnnn-r—imdm ‘anco
of the grass tends to indicste that perhaps an t of liquid
greater than that vhich was in the stream ctm L-olth.
investigation had traversed the stream nﬂ the discolorstion
indicated that this liquid was of su ure that it may have
Mntoxiceﬂectontmm.m bed in the river

bottom la appraximately 4 feet acroes and 2.5 feet deep.

On the morning of September 1, 1960, the inspector; H. L. McMartin,
M.D., Senior Surgeon (R) USPHS, Radistion Health Cousultant, Region VII,
USPHS, Dellas, Texas; Robert D. Thompson, Ph.D., Cousultant Chemist,
USPHS, San Juan Project, Farmington, New Mexico; John F. Blaeske,
Senior Assistant Sanitariaun, USPHS, Shiprock, New Mexico; Milion
Lammering, Assistant Sanitary Bugineer, USPHS, SEC, Cincinnati,

Ohic; Dr. John R. Bourme, District Health Officer, District #2,

Rev Mexico State Department of Health, Pumington, New Mexico; Larry
H. McElfresh, Senior Sanitarian, San Jusn County Health Department,
Nev Mexico State Department of Health, Farmington, New Mexico; end
louls Berghofer, Conservation Officer, Farmington District, New
Mexico Department of Came and Pish, Farmington, New Mexico, met

with Mr. Wise et the Shiprock mill. Dr. Bourne said that he had

been notified of the incident late Priday, August 26, 1960, by the
editor of The Farmington Daily Times. Dr. Bourne said that the
editor had informed him thst a story concerning the dead fish on

the S8an Juan River was going to appear in their Sunday edition and
that the editor wanted his opinion of the possible "sensationalism”

in the story. Dr. Bourne sald that he had oot officially informed

any other person or agencies of the incident. Dr. Bowrne said that
the editor of The Farmington Daily Times had told him that an employee
of the heliun plant had brought pictures of the dead fish to the
nevspaper office and had informed them of the dam break at the uranium
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ed
became aware of the incident vhen they read the "dead fish
in the Sunday paper. Berghofer said that he was attending & meet-
ing of conservation officers on Monday wvhen his
supervisor came up, put the paper in froamt of him, and demanded
to knov what wes going on; this was his firet notification of the
incident. Thospson etated that he was unfortunate in not reading
the Sunday paper and wes informed of the incident upon reporting
to work Mooday morning. Thompson, McElfresh, Blasske and Bourne
conducted an lnvestigation of the incident on Monday, August 29,
1960. The following statement appesared in the August 30 edition
of the Farmington Daily Times (Exhidit C):

"However, Dr. R. D. Thompson, consulting chemist with
the health service, emphasized that 's finger can't
be pointed et enybody.' He said detection work is
undervay, adding that it is a difficult job because
the contaminated water - if it vas contaminated - by
this time is long gone and the fish now are nothing
more than skeletons.”

3

Dr. Thompson said that he was concerned with the reporter’s

reference to "contaminated water”; he sald that he felt that the

word "contamination” held the comnotation of "redistica” to many
people, and that in his usage of the word "covtemination” he had

been very careful to stress to the reporter that he meant contamination
in euy form, e.g., chemical contamination.

17. On September 1, 1560, the inspector, Dr. Bourne, Mr. McElfresh,
Mr. Lammering, Dr. Thompson, and Mr. Berghofer met with the follow-
ing employees of the Navajo Helium Plant: Mr. Schroder, Superin-
tendent; Mr. Scoggins, Chief Chemist; and Mr. Cleaton, plant
employee. Mr. Schroder said that Mr. Wise had called him on the
morning of August 23, 1960, and told him that a tailings pond dam
had broken. Mr. Schroder said that Mr. Scoggins had checked the
p on their rav veter to attempt to determine if they were pumping
any of the tailings ilquor. Mr. Scoggzina said that the pH on the
rev vater for August 22 and August 23, 1960, was 7.k, Mr. Schroder
said that, because of these pi readings, he bad called Mr
and informed him that they were not detecting & change in their
water. Mr. Schroder sald that all water for the plant and adjoining
housing area is obtained from their own water treatment plant. Mr.
Schroder outlined their water collection and trestment systen as
follows:

a. There are three porous pipes approximately 8 feet below the
river bed; the river water filters through the sand, is

== picked up in the pipes, and is pumped to the plant for
treatment. The collection gallery is located oun the south
side of the San Juan River approximately 100 yards down-
strean from the Shiprock hridge.

b. The rev wvater is treated by a ayuothetic zeolite ion ex-
change process to decrease hardness.

Mr. Scoggins said thet he personally felt that the water was con-
ton'nated and that he wes drinking "Ceicada’ we*e. |"0i900iu’ water
is & commercial hraad of botiled wuier). Mr. dehroder said that
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many of the people living in the helium plant housing area were
buying "Cascade” water because they claimed that the plant water
wos ceusing diarrhea. Mr. Schroder said that & number of his
people had had diarrhea all summer and that he thought that many
of the nev cases were psychological. Mr. Schroder expressed con-
cern over the plant drinking water and said that if there were
indications that the vater was contaminated he would be forced to
develop & nev vater supply. Scoggins seid that the uitrate and
total solids content of the river water had been raising over the
last three years, but gave no figures. Mr. Schroder said that,
at epproximately 1900 houre on August 22, 1960, the foreman on
the sving shift ceme to his house and told him that something must
be happening at the uranium mill. This foreman, Mr. Rock Harmon,
had told Schroder that the water in the wranium mill runoff stream
"locked terrible”; it was a reddish-ye.low color snd sppeared to
have increased in volume. Schroder said that he and his foreman
thought that the uranium mill might have lost a tailings pond at
this time. Mr. Schroder said that some of his persounel had made
the statement that thic wman't the firet time that Kerr-McOee had
lost & tailings pond. Mr. Schroder said that many of the Indians
in the area have obtained their water from the helium plant; he
otated that there 1o e spigot outside the perimeter femce and that
he has ellowved the Indians to take weter from this spigot. Mr.
Schroder said that since the incident at the uranium mill he has
not allowed the Indinns to take water from the spigot end that he
was going to continue this practice umtil he was sure that the
helium plant water was safe.

Mr. Gleaton stated that he had discovered the dead fish and hed
glven the etory to The Famington Deily Times. Mr. Gleaton said
that on Moundey evening, August 22, 1960, he and his grandson went
fishing on the south side of the San Juan River approximately 5
miles downstream from the Shiprock bridge; at this time there were
oo dead fish. Mr. Gleaton said that he and his grandson stopped
fishing because of & rein gtorm; he estimated, and Schroder agreed,
that it rained "less than 0.0l of an inch’. On Wednesday, August
2k, 1960, Mr. Gleaton paid that he and his grandson returned to
the same spot to fish and that they found "hundreds of dead fish -
minners oo up'. Mr. Gleeton said that the fish renged in size from
fingerlings to "two or three pounders’ and that they represented
all the species found in the river, i.e., suckers, catfish, carp
and perch. Cleaton sald that he returned to the spot on Thuraday,
August 25, 1960, and took pictures of the fish. On Priday, August
26, 1960, Gleaton stated that he took the pictures to the office of
The Parmington Daily Times. Gleaton said that he had seen & few dead
fish near the Shiprock bridge on the downstream side and that a
man vho woae driving & "cat” on the north bank of the river had
told him that chere were "thousands” of deed fish on that side.

Thampson, McElfresh, and Blaeske said that they had viewed the dead
fish on Monday, August 28. Thompson stated that "the birds had
done & good job" and that there were only skelstons left. Berghofer
stated that, because of the time lapse between the discovery and
the reporting of the dead fish, they (the Came and Fish Depertment)
would probebly have a great deal of difficulty in determining the
cause of death and perhaps would never be able to give a positive
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explanation. Berghofer sald that when fish die from mud suffocetion
a selectiveness as to size and species is generally cbserved; he
stated that the youngest fish are usually the first effected and
that the trash fish (suckers, etc.) are usually the hardest to kill.

Mr. Blasske stated that approximstely from March to October of each
yoar the town of Shiprock cbteins their rawv water from the Hogback
irrigation canal. This canal leaves the San Juan River approximstely
eight mllee upstream from the Shiprock bridge. Blaeake said that
for the remainder of the year the town's rav water is obtained from
two wells located on the north side of the river bottom; one well
is east of the Shiprock bridge and the other well 1s west of the
bridge directly across from the helium plant's collection gallery.
Blaeske stated that the water for the Shiprock aree is treated by
activated charcoal filtration and chlorination. Blaeske sald that,
becasuse of the high mud content in the canal water, they alwvays use
the wells to backwash their charcoal filters. Blaeske
early in the morning of August 23, 1960, an employee of
treatment plant was backweashing the charcoal filters with
the west well; he ran a pH on the water and it was 6.4;
that be had made a mistake he

the results of the analysis
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of Shiprock waz approximately 3500. Blaeske atated that it was his
opiuion thet the ursanium mill should be made to construct a secondary
dike, similar to those

retaining wall ic case

Blasske and Dr. Ottobone, Field Medi
Nev Mexico, stated that there had not been a very heavy rain in the
Shiprock area the evening of August 22, but they did state that there
had been a very heavy rainfall on one of the San

sheds. They stated that this weter shed entered
ebout 20 miles above the Shiprock bridge and had definitely increased
the mud content of the river. Blaeske stated that

1960, a Mr. Sam Kapatan reported to him that there were dead fish



Kerr-McGee 0il Industries, Inc.

8t Aneth, Utah. M. Kapatan reported to Blaeske that these fish
were killed on Wednesday, August 2. Blaeske said that Aneth 1s
approximately 30 river miles downstream from the Shiprock bridge.
Blaeske saild that Kapatan is the health educator in the area and
that he considers him (Kapatan) a very reliable perwon.

In & memorandum (Exhidit H) dated Septesmber 7, 1960, to Dr. Walker
from John R. Horan, Director, Heelth end Sefety Division, ID, Mr.
Horan stated that the veloeity of ths San Juan River at the bridge
at Mexican Hat, Utah, for the prriod from Augvst 22 to August 26,
1960, renged between 1 ft/sec an! 1.9 ft/amc. Mr. Horan further
stated that "1t wns estimated thav 1t would cake between 93 and
143 hours for material to travel from Shiprock to Mexican Hat'.
Using the above river velocity and the river distance from Shiprock
to Aneth estimated by Rlaeske in Paragraph 21, the 1

estimated that 1t would take between 23.2 and b hours for
material to travel from Shiprock to Aneth.




UBARC, IDAHO FALLS, IDANO

PRICRITY
USARC, WASEINgTON, D. C. ATUST 30, 1960
INF0 OOPY TO L. W, SNYDSER, ID LIAIEON QF7ICER, WASH,

FOR L. D. LOW, DIVISION OF COMPLIANCE, FROM DONALD I. WALKER, DIRECTOR,
DIVISION OF LICENSEE INEPECTION. OF 8/30/60 AT 1325 THIS OFFICE WAS
DNPORMED OF A POSOIBLE TYPE "B" INCIDENT WHICE OCTURRED AT THE KERR-
MOOER OIL INDUSTRIES URANTUM MILL AT SHIPROCK, NEW MEXICO, BY DR,
GRANT WINK, UTAH STATE DEPARTMENT OF KEALTS, ACCCRDING TO WINN, HE
HAD BEEN DNFORMED OF TME INCIDENT ¥Y THE NEW MEXICO DEPARTMENT OF
EEALTE, WINN STATED THAT ON AUGUST 22, 1960, A BOLDING TANK IN THE
VANADIUM CIRCUIT OF THE MILL BROKE, RELRASDIC IT8 CONTENTS INTO THE
BAN JUAN RIVER. DR, WINN HAD WO DETAILS AS TO THE ZuaNT.TY OR COMNCEN.
TRATION OF MATERIAL RELEASED 70 THE RIVEP. HE VAS CONCERHED OVER THE
RELEASE INASMUCE AS THE TEXAS-ZINC URANIUM MILL AT MEXICAN HAT, UTAZ,
LOCATED AN ESTIMATED 100 MILES DOVESTREAM PROM SHIPROCK, NEW MEXICO,
ON THE BAF JUAN RIVER, UEES THE RIVER AS THE DOMESTIC WATER SUPPLY PR
KILL BMPLOYERS., DR, VINN STATED THAT TEEKE ANE WO TOWNS BETVREN
SEITROCK, NEW MEXICO, AND MEXICAN EAT, UTAN, VHICH UME THE AN JUAN
RIVER AS THXIR SOURCE OF DOMEETIC WATER. KE STATED THAT HE DID MOT
(CONTTIURD )

LItDIValkerilo
8/30/60
b11% p.a.

EXHIBIT A/1

ZLOSTZO YO, 3 v N
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TERSE TWO LOCALITIES.

AT APPROXDMATELY 1330 OF 8/30/60, 1 CORTACTED FRAMK EARAGAREE, SAFETY
ESOINKER, KEAR-MOGKE OTL INDUSTRIES, SXIPROCK, NEW MEXICO, BT TELEFECEX
SOBCERETEG THEIS INCIDENT. MR. NANAGANNE TATED THAT ON ADOUST 22, 1960,
{OMETDE EETVERN 0000 AND 0800 NOURS, A PORTION OF THE DAN ON THE
*/\ILINGS PORD CONTAININO RAPYINATE FAR(N THE SOLVENT EXTRACTION SECTICN
OF THE VANADIUM CIACUIT BROKE, RELEASING FROM 130,000 T0 200,000 GALLCES
QF LIGUOR TO THE SAN JUAN RIVER. ACCORDING TO MR. HANAGARNE, THE PH

OF {HE LIGUR WAS 1.7 TO 1.8 AND CONTAINED APPROXIMATELY 0.1 GRAX PER
LITR! OF VANADIUM QXIDE AND A TRACE OF URAXIUM CXIDE. MR. BARAGARNE
SEATRO TRAT HR HAD NO IDRA WEAT THE RA-226 CUNCEETRATION WAS IRASMUCH
AS IT BAD NEVER BREN DETHRCNKD. ACCCRDING TO MR. HANAGATORE, THE WORMAL
RIVER 7LOV 15 APPROXINATELY 1060 CFS, BUT AT THE TDMS OF THX INCIUENT WAS
GHLY AIOUT 200 CFS. I ASKED MR. BANAGARNE IF NILL PERSCNNEL HAD REPORTED
TR INCIDENT TO TNE ARC. MR, BANAGANNE WEPLIXD THAT THE INCIDENT MAD
BEEN REOPTED ONLY TO THE XEW MEXICO STATS DEPARDONT OF IRALTH. HB
FURTHER OTATED THAT THIS KEPORT EAD BEEN MADR ABCUT THE 2WTH OR 27TH OF
AJOUST, 1960,

( CORTTNUED )

EXHIBIT A/2



UBARC, WASK NOTCN, D. C. 3 ADZURT 30, 1960

AS FAR A8 CAN 32 BOTDUTED, THE MATERIAL RELEASED SEOULD NAVE ARRIVED
AT MERCICAN BAT, UBAE, ON ABOUY AUGOST 27, 1960.

TEIR (FYICE IS TAXING THE PULLOVING ACTION MELATIVE TO TIS DNCTIRNT:
1. GRORGE SCTH, LICENEER INSPECTICN DIVIAION, ID, WILL ARRIVE IN
SHIPROCK, NEV MEXICO, 10 COMDUCT AN INVERSTIOATION G AUDUSY 31, 1960,
AD VILL SAPLE ANY KESIDUAL BYFLUENT WIICH RENADNS.
2. THE UPAN STATE NEALTY DEPARGNT VILL COLLECY RIVER, POTARLE WAEER,
AXD WATER TERATMENT PLANT SLUDIE ASGTES AT METICAN BAT, UTAN,
TER ANALYSIS BRANCH, DIVISION OF NRALTS AND SAFEYY, ID, VILL ANALYZE
Al BAFLES TR RA-206 AND TH-230 IN AN EFVORT 7O DETSSO(INE VEETHER
SIGRIVICANY QUANTITINS OF DONER MATSRIALS RAVE POUND TMKIR WAY DFFO
TR DOMESTIC WATER OUPPLY AT MECICAN RAT, UPAN. RASED ON KNOME CORCEN.-
TRATIONS OF SDOILAR SOLUTIONS AT OTHER URANIUM MILLS, IY I BWYINATED
THAY A MINDEM OF 3000 MICROCURIES OF RA-226 WAS KELRASED.

FURTEER DEVELOPMENTS VILL B8 FORVADED 7O YOU BY TNX OR FEONE.
END XEF LI:DIVW

L1

DIWalker:lo EXKIBIT A/3
8-30-60




A. L Lesdecha, Gaearel Hanager
TEES 1+ ¥, F, Vizes, dcslstant Cansral Mamagar
for Loy latien and Satety
L. &, Low, Birector
Vivision of Cemplisnce

Se 2ove bosa laformed thet o dem retalsiag the liquid effivesss
frem owbjoct cempeny’'s urenium mill broks ou Aegest 22, 1960,

this veleass, it weeld
A

Meomsen 414 et sdviee ARG of this iocident and 1C wae
i watil Auguet 30, 1990, thet we waxe iadermed by the Utabh
Stats Neslth Departmest of Lts occurtemce. A representaiive

of tha I0 Lnspection Pivisien srvived ot tha wil) o Auguet 31,
1960, and is comductiog o complato lwvestigation. We alse
vaderstond that the TR end the Vieh asd Bew Honlco State
Hcalth Sepertaents sy cemduct lovestigations. Qur levestiigatien
will be coordisated with thees apumcios. We shall Lafeen you of
oy signdfices: develepmsuis in this mstilar.

The Mvision of Liconniog end Regulaetise, the 0fflse of the
Senacel Covmsal sad the Office of Public Iaformetion have bosm
iaformed of this Lacident. ¥a have dlocuesad this matter with
tha 0ffice of Congressionnl Lisises whe we undsretand have
Lafermed the Joint Comuitiee stafl by telaphone.

A sopy of the LD TNE doted Asgaat 30, 1960, (0 etiached for

Vi E D

" J your iafovmet iswn.
o P - ot eci W, 7, Viees, ACNRAS w/emcl
i - ‘c:;“m‘m o/30/60 8. L. Price, LAk w/eecl
s . Pemimore, PI, w/encl
ce: B. Vea BDlarcem, N, w/ancl T. Commer, OC, w/amcl
R. Domovam, G, wamcl
D, L. Welker, 1D, w/o amc)
. Vosdrufl, B&, vw/eacl
co co

VEXRIEGSMAN gk  LOLOW
31/ s &

8’6@5&?,31@4_/% \\
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UBABC, IDANO PALLL, IDAWO

BPaER 1, 190

WIAEC, WASKTNOYY D, C.
L0 COPISS TO: R, FRANK PITTHAN, DIXECTLR, . ROD
b. B, LV, DIXECTOR, DIVISION OF COMPLIANCE
L. 8. SWYEER, 100 LIAZSON GAVICER
POR VILLIAM 8. NOCKGS, OFFICE (F PURLIC LIFURMATION, FROM SUCK C, CORMETY,
DDCTOR, CPFICE OF IMFONMTION, 100, MUGWITH 13 REVIED TRIT uF SaF JWAM
RIVES CONTANLIATION ANNUUNCRMENT A8 APPRUVED BT MAR UFFICS POR IBLEAS
SAPTOORR 1, 10 A.M. KT, ‘ '
10D PALLS, IDAM--THE ATOMIC ENEACY CUMMISSION'S TDAN) UPES TIONS QFYICE
ENOED PROK STJTE MEALTH LPFICIALS ON AUCUNT )0 THAT RUPTUNA oF ; TAILINCS
FOND 4T THE B AA-MOCEE UTL LALUSTAIES URARIN WILL /T SKIMGCY, B, K. OF
AGGEST 27 OR AUGUST 22 M.Y MAVE RESULYED I8 A SGALL QUANTITY OF VAN DI
RAPFINATS TAILINGS CONTAINIIC LOW-LEVEL RADIGACTIVITY RRICNING TS Sa¥ JUJX RIWER,
TS COMCISSIoN DOEDIATELY STARTED AN LIVESTICATION INTO TIE ACCIIENY
UPOR NECZIPY GF FIRST WATPIUATION FROM STATE MR/LYN QPPICLLL. TRAR-WCCES
SID IT WTIPIED MV MXICO W /4uTH OVFICLAS LUT WUT TIB AC, :
4 KEPARSENTATIVE F THE I0AND GMAR.TIONS OFTI*% DIVILIUN OF LICENSKR
TASPRCTION, WHICH DNG/ECTS URANITM CRB FROCRSSOMS N VST 4N STATLS FUR Cuk-

. PLIANCE WITH Alc HEALTH 2BD S.FETY RECULATIVID, mv T 'II :erhxl. l. l. lm
: (mong) ;
um&-ruuum ‘)4’? &
9330 o, u, :
‘)\ 1"0 .

¢ coS2eotHe te¢



MPUBAER Y, YO
ASHINGPOE, B, €.

TERAL ¥ . -umntm'mnumtmcmmmmx:m
ABITIONAL FRLBASES OF EFTLIBNT DNTO VS8 AJWER. PIVE OTIER TAILINGS PORDS

W3 SIPICIRNT CAPACITY Tu CONTAIN THE PLANE'S LIQUID WASTSS. THE MROK.S
D& OF THE SIEYE PORD WS ALBEADY GRS PFRADNRD, '

APPROTIMATELY 240,000 C/LLCHS 18 ESTDWTED 07 MERM-VOGHS YO AW
BECATED FRGH YNE RUPTAED POSD AT A FOINY ONE MIME DISTAMT PRGN THE 841 JWab
RIVER VIOV, ALTEDWCS MICH OF Y LIVEID SECJGS INIO TIE OROUND SN OF XY
MY MW BSACIED THE KIVER PLOV THPONOH YES OUTER BEGE OF T RIWR'S @Y
SED VIICH 18 4 SuLF WILE FRON TXS AJWER FLON AT TN TDG OF TRAR.

T MRS O T A0 IIMESTIGATION WILL B AVATLANA TO T FURN
VIGS T ISWSSTIGATION 18 COMPLETES. RED NP OI.EX




Office Memorandum - unitep staTes GovERNMENT
o I’iicinl:ehff:,t;c?‘:c;'o Diviston of bary, S‘V} Z/ 1960

Juha R. Beran, Directer
Heelth and Defetly Diviesion

COMFIAATION CP CAN JUAN RIVER FLONW DATA

B8 : o

As the result of an laguiry oo Tucedsy, August 29, 1900 from the
Division of Licensce Insyoction, Bite Burvey Branch Persoonel
obtained the following faforsmtion.

Tue velocity of the Bon Juan River st the bridge at
Mexicen Hat, Utal for the period August 22 through
August 26, 10, reaged betwoen 1 ft/sec. and 1.9 ft/cec.

The distence (river courve) from Shiprock, New Mexico to
Mexicen Hat, Utah vas between 110 snd 120 milos.

As the result of tnese flov velocitles, it wvas estimsted that it
vould take botwecn U3 end 143 Lours for meterisl to travel from
E.ipock to Mexican Eot.

The dota wes oltained fiwu Mr. Chasc and M. ilarcis, U. 8.
Oculogical Swvey, Colorsdo River Hydrologicel Beclicn, Balt Lake
City, Ulab. The rcescun for tho request vas not disclosed.

ce C. Wayue Bille

S0 S 22042/ @F




KERR-MCGER OIL INDUSTRIES, INC.
BEIPROCK, NEW MEXICO

hugust 31, Begiewder 1 and 2, 1960
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1. Aerisl photograph of the mill and surrounding sres, Taken
in 1958, Compare with Exhibite E and P for identifiostion.
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k. Photograph taken from rocd showing:
(a) the eroded stream b- down which the raffinate
1y flowed
gbg cooling weter streem
e

the probadle poiat of coufluence of the cooling
wter and the raffinste ’
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8. Ares vhere the cooling vater stream enters the dry river bed.
9, Cooling nm streem as it flowe ulong the river bottom.
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10. Area vhere the cooliag water ltmutmtblnmnm.
(a) helium plant water collection puory '
(b) eoouu vater streaa
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L. D. Low, Director, Divisica of Complimsce, October 10, 1960

Donald I. Walker, Director, Licensse Comgl { sesoe
Division, Idaho Qperuticns Offioe

7@{./:9 Bgpiret ion date

6/8/60 Agpllcstion for renewwsl made
Action on reniinl of license still pending

G/3%0/60  Beinspection (1) comducted
9/295/60  Beport forwerdid to CO

(Contimaed )
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L. D. Lov «) e Cctober 10, 1900

& Ve 8, New

2/20/5%9 Expiretion date
2/17/5%9  Applieatica for renewal made
Action oo rensval of 1license %2111 pending

1/21/%  Inttial inspection conducted
3/12/%  Beport forwerded to LAR
9/30/%9  1AR requested additiocoml !nformet ‘oo from 1 censae
10/15/59 Licensee replied to 9/30/5) letter
Bo edditional correspondence known
Action uot complsted

2/29/60 Bxpiration date
L18/60  Agplicetion for renewal mede
Action on reaswval of license stil) pending

1/27/%9  Initial inspection conducted
?/u/,” Report forwerded to LAR
/11/%9 AR requested additioom]l !(nformetion from 1icenses
1/1/% Licensee replied to 6/11/% lettar
B additiouval correspondence inown
Action not completed

29 Expiretion date

12,
\vee Applicstion for reswval made
Action on renswsl of 1!cense still pending

1/26/%  Imitisl inspection conducted

yl N Repart forverded to LAR

/ %/ % LW requected additiooml {nformetion

6/29/59  L'censee replied to G/b/5 letter
Mo addit.onal correspondence ‘town
Action not completed

2/29/60 Expiraticn date
1/25/60  Agplicstion for renswal made
Action on renewa) of license still perd Lng

(Cont { masd )



L. D. Low -h - October 10, 1060

R- ~McOos 0.1 e . {

6/13/(0 Follov-up (1) inapection conducted
/@5/60 Beport forvarded to CO
9/21/60 Roport forwerdsd to L&R
Note: 6/31 - 9/2/60 Inwestigation cooducted
10/6/60 Report malled

8/30/60 Expireticn dete
/60 Applicstion for renswsl mads
Action oo renewal of license still pending

5/28/%  Initial lospection conducted
1/85/%9  Report forwerded to LAR
Mo known action takso by LAR

Action not completed
R-€83, Lucky Weranium Carporetigo, Riverton, Wyoming

/31,60 Beplration dete
17/26/%9 Agplication for reaswal mads
Action on renoval of license still pending

1/12/60  Follow-up (1) lospeetion ccnducted
5/25/30  Report forvarded to LAR
Mo knowo action takben by LAR

Action not completed
E=iTh, Kipes Dyvelopmpert, Ing., Bigemont, South Delsots
b/1/G@ Bepiretion date
k/l/ Pollow-p (1) inspection conducted
2/% Report forwended to LAR
Order .ssusd
11/60 Near\ng

Heoxring decision psading
Action not completed

B-216, Phillipe Petroleus Compeqy, Qrmnts, New jwcico
12/51/% Expiration dete

W,15% Agplicstion for reneval aade
6/26/00 LAR requested odditiona) informetion concerniag spplicetion

(Cout {mand)
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—  Present course of Vo0y cooling water

A...L See attach:d sheet for code

Scale - 1 inch = approximately 500
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KEMR -McoOER OIL INDUSTRINS, I,
Shiprock, New Mexteo

Description

Rolding pond - retainiig wall broke releasing
contante

Holding pond - fllled similtancounly with
Pond A

Approximate srea on vtaining wvell that has
been repalred

Froded dry atrean bed, down whilch tre raffinnte
probably Dowd

Coniluence of cocl (g valer flivmn rid posalible
flood ntream

Culvert through vhileh the raffinate had to M ow
Arruyo, down vhilch the raffinate probably flowad
Reliun plant wvatir colleclion gallery

Approximate Jocal!in of L. P, wvater col'ection
pipee (approximately ) foet under the cad)

Approuximate locaticn of one of the BIA wells

Confluenve of eooling water stream and San Juan
River

Approximats course af coollig water streaa in the
river bottom

FX IR v/
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KERR-Mc(GEE INVESTIGATION SAMPLE RESULTS
Aug. 31, Sept. 1 and 2, 1960

EXHIBIT F/2

Location Liguid Samples Sludge Samples
Natural Uranium Ra22® 20 Ra®2® =« =0
Code - Description ue/ml x 10° we/ml x 10° we/ml x 10° _ue/gm x 107 . we/gn x 10°

1 Holding pond #1 - pool in bottom 0.1 Lo t b (110) 384 £ 3.4 (78.8)

1 Holding pond #1 - north - top 1/2 inch 365 £ 5 1k ¢ 8

1 Holding pond #1 - mortk - 2 inch depth 1598 t 9.8 i3k t 8

1 Holding pond #1 - north - 6 inch depth 272 + .4 10k t 4
g Holding pond #2 - noerth 0.2 572 £ b (143) 158 £ 2.1 (31.6)
2 Holding pond #2 - ‘outh 0.26 900 £ 5  (225) 159 £ 2.2 (%1.8)

3 Holding pond #3 - op 1/2 Fn,u 131 t 3 118 £ 8

2 Holding pond #3 - 2 inch depth 15.8 £ 1.8 L8 £ &

3 Holding pond #3 - b inch depth 15.3 £ 1.5 114 £ 6
L Holding pond #4 - east 0.09 890 £ 5 (222.25) 304 £ 3,1 (60.8)
i Holding pond #4 - west 0.09 R0t 5 (230) 168 £ 2.2 (33.6)

5 Holding pond #5 - top 1/2 inch 57 £ 1.5 8 ¢t 6

Holdi - 2 inch th 516 £ 5.9 158 £ 10

Holdi - 6 inch depth g3.5 £ 3.2 122 £ 8

6 Holding pond #6 - 2 inch depth 2135 £ 10.3 1200 * 26
6 Holding pcnd #6 - 2 inch depth iz2sh £ B.6 20%2
_6 Holding pond #6 - 6 inch depth 78.9 £ 3.8 60 £ 6

1 Vi0« raffinate being pumped :0 pond 0.08 910 £ 5 (227.5) Bt 1.2 (9.6)




Page 2

Location Liquid Samples Sludge Samples
Katural Uranium Ra®2® THIO RaZe® » - e
Code Description pc/ml x 10° pe/mi x 10° pc/ml x 10° pc/gm x 107 __uc/em x 10°
V.04 circuit cooling water - preflood .
8 channel 0.06 0.75 % .3 3.2 £ 0.2
Cocling water channel - “2' w. of
9 fence - 40' w. of break 215 % 4.3 23,600 * 120
Flood chanmel - 20' w. of fence -
10 40" w. of break 2.6t 0.8 20t 6
b 11 Fiood channel - 30' w. of break 56+ 2.2 378 + 14
12 Flood channel - 1/ mile w. of break 0.36 < 0.8 6.7 ¢ 0.k 5.5 2 1.4 252 ¢ 10
Flood channel - confluence of ccoling
1 o 7.8  (1.1)  broken test tube 1,060 £ 6  (212)
Flood chamnel - 3/4 way from break to
14 __river bottom 0.86 6.8 .5 (1.7) 25¢£0.8 (35) 28 £ 1.7 66 t 8
Flood channel at entrance tc river
1 bot stream 268 £ 4.2 176 £ 8
Flood channel at entrance to river
16 bottom, downstream 2T £ 1.8 L8 £ &
Stagnant pool - upstream side of
17 __flood channel 0.63 broken test tube 85+1.6 (17)
Flood channel - where it makes west
18 turn - in river bottom 0.48 22.3 £ 0.7 (5.56) ik 0.6 (2.8) 8.1 4£2.7 23,140 2 120
Small puddie adjacent to flood chanmel
19 in river bottom 38 £ 1.6 12 ¢4
Large semi-stagnant pool in river
' 20 bottom 1.09 33 £ 0.8 (8.25) 16 * 0.7 (3.2) 2h £ 1.4 50 % &
wx Flood channel - midway between bridge
21 and mouth 0.06 0.24 * 0.2 k.9 £ 0,3
Confluence of flood channel and San
22 Juan - near H. P. gallery 0.22 6.6 £ 0.5 (1.65) 1.6 £ 0.5 (2.8) < 1.3 2,180 = 38
River, directly opposite fiood
23 channel - Control 0.009 0.2 £ 0.3 120.1 < 0.99 i68 £ 10
2k Bank of flood chamnel arroyo - Control < el 18 £ 8

EXHIBIT F/3




Page 3

Location . Ligquid Samples Cludge Sampies
Nstursl Uranium Ra22® Th230 Re22® 3,220

Code Description pe/ml x 10° po/ml x 10° pe/ml x 10° pe/em x 107 pc/gm x 108

Hellium plant raw wvater - before
25 zeoiite treatment 0.02 < 0.2 0.6 £ 0,1

Heiium plant potable water - after
26 zeolite treatment 0.02 < 0.2 < 0.9

Helium plant potable water - after
26 zeolite treatment 0.0 < 0.2 < 0.5

Helium plant zeoclite - in service
27 47,900 gallons 0.k £ 0.26 222
27 Helium plant zeolite - regenerated 0.52 % 0.25 Q%2
28 Seepage on south wall of river bank 0.03 < 0.k 0.6 % 0.1

Sand tails pond - greb sample 16.4 (2.3) 19525 (48.75) 12,800 £ 20 (2,560)

BIA wvater treatment plant - activated
charcoal after backwash

L.6 £ 0.8 36 t 6

Grass Samples

31 Grass seample - 100 yds from break in flood channel 94 £ 1.1 10t 1
32 Grass sample - 120 yds from break in flood channel 63 % 1.1 39%3
33 Grass sample - Control 11.1 + 0.4 i3 £ 3

- Note: Conmcentration given in uc/gm x 10 7nct in fc/em x WO..o as reported to Mr. Low.

##  Sample taken by Blaeske of the USPHS.

( ) Number in mn.mnu%uon indicate number of times MPC for unrestricted area -
MPC for T is considered as the one for natural thorium.

EXHIBIT F/k



{Copy of a copy)

Mr. Albert Plats, Ban Eng.
Window Rock Pleid OFFLce
30 Migust 1960
J. P. Blarska, Sanitarian
Bhijrock, K. N

Confirming Telephons Conversat! o re:  Industrial Wastc Diecharge

T™is offi v requests that you vislt thie offlce as soon as juseible
Lo aseint ju an lndurtrial warlo contamintion probles.

On Monday aight, (i Auguot al midnight on of Lhe Kerr Mac Jdikes

on an acld liguor pond gave vay and dumpcd belween (v, A0 Lo
200,000 gallone of ligour into the Ban Juan abowr both Lhe Reljum
plant an1 Ceutrsl Water supply fntakes. L les retimated that the
ol at discharge war 1.7 to 2.0 but due to the wikalinity of the

roll and the digtan:s truveled to Lhe river the avallable N 1on
cuntent war jrobably negligable. The B0, and total sollde conturt
rajsed apprecinably but are nowv on the decliine. The wvater processing
system of Lhe Hellum plant eliminated most of this on the dumrrtic
side though the pH varied fram [ - (b,

Ty moot fortunat: part of the fncldent {8 that the Cuntrwl Bupply
Bystom wir draving water From the trrigation cannles which orlginate
a sale Aletance eart of the conflluence. Had thie not been Lrue the
recalte comid PAve beon Lemgle sinte there 18 no further tresatment
than Flitmtion and chlorination.

The fact Lhnt no ane nl Kerr Mac bothered Lo inform the water plant
hiue been Hupcureed with the plant sl I feel cure that this crror
will not ocur agein.

large guantitics of fish were kliled at potats below Bhiroek. I
strongly tuupe 't the prorence of, in adiition Lo hign 80, , organo
phosphore ainl poeribly ndlwe. 1 therefore request that you smke
fmoedinte armogem ' v for emergeney Leoting for Lhene compoumds
and that monl Lorlng « gul pment be pruvided aloo tLhat we an use
along Lhe warh., [ had anohed K, Rorfitt to atiempt a similar
arrangemcnt (n e, 1o so posslbly same ground work has been lald.

Floally I shoaidd Like you Lo be conaldering sn engineering prupoeal
for retatnlig Jdiker arousd the nottling ponds similiar to those used
{n the petroloum Induntey

EXMIBIT G/1
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"

I need not remind you that the situation bae becn mnds even more
delicate by & Parmington ¥ewe r+ lcane banaervd "The Mystery of
The Dying Pish”.

It le impurtant that we gatlur all possible i1nfurmition et the
earliest posaible moment. I have resgesured the local population
as musch a8 poscible but sm concerned about future releasee. In
order to cumbat any misinforsation I must have facts vidch my
Jimited faciliticve at thie pust cannut provide,

As an added precaution, snd until such time ne we know, BIA water
plant has been instructed to remaln on the diteh even should 1t
mean wvater rationing. Irrigation (s boing contacled Lo sustain the
flow

BXMIBIT G/2




10 108, : U. S ATOMIC ENERGY COMMISSION
= IDAHO OPERATIONS OFFICE Sl g n
HEALTH AND SAFETY BRANCH 3
ROUTINE__ SPECIAL ____ IDO H & S SAMPLE RECORD SHEET
Sample from: 4: I /ﬁ ;}"r I "'7 - AL T /;" ¥ Samples Received: Anclyzed by: __ g2
Collected by: ,'/[j e/ Anclysis Completed:
. /
Dote submitted. /’; /z/' i Methed: End Window___ ; Prop. counter__ ; Spectrophotometric__ ; Fluorometric __ ; Polarographic__ .
Quant| U *¢{ Count Gross Net K4 Foreign ity ,
Sample | Dete | Hour Sample Description Anal | used, |or K*| time, Total Count, Bkgd., count, c —, 230 %“JQ
m for ml. | Trans.| min. Count. c/m. c/m. c/m. m. EF
F y 2 ('/’" ”61?9 '
i peter J 4')” / 77 /e ~ X0
- / RES
4 lz p X
g2 2ol 4 20 | 713 74/ /1Y
7 ,1?; v
wo.d 20 17 3¥ ] 5 /714 3oty
£ 2 Z 4 - - ek ”
7/{ F i V1T g | 28 |fekes N ¢ 2
i s 2 e
qu r "') L"# -
— r (Ii"‘
’ “ /‘l ¢ .
“»l };(l\/s'l v.(~ ,_;/',’ // / g//
} o i
e R | AL A A 19.7 2 09
R E [v‘ » i =
-7 § 7 3 r ] - —
? Noy } jj //'t Je |11, $94 23| 2 Poecys cenl
-
=/ T - : :
. botiS by 2 il #vole |
Notified: Time:- Resampling Yes Approvod(/{t} {u A el 4 v iy

recommended: No_____

Chief, Analysis Section
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U. S. ATOMIC ENERGY COMMISSION X 1
18973

IDAHO OPERATIONS OFFICE Serial No.

# .- HEALTH AND SAFETY BRANCH
ROUTINE ___ SPECIAL __ IDO H & S SAMPLE RECORD SHEET
Analyzed by:_w

Id P [
Sample from: J‘,‘iu - ,z ) f/f' J””' s } 7r Samples Received:

Collected by: }1‘#’/ X ‘ ‘4 '7/. -"

1D 104
®1.5) "

Anulysis Conpiered:
End Window___ ; Prop. countec___; Spectrophotometric__ ; Fluorometric __ ; Polarographic__ .

Date submi"edf' ”/’Zj’f‘ Methcd:
Quont| U *8| Count Gross Net K4 Foreign gefivity 5,
Somple Date | _Hour Sample Description Anal. | used, |or K*| time, Total Count, Bkgd , count, : > m‘—
No. for ml. | Trans.| min. | Count. c/m. c/m. c/m. M 7]( A % ‘,’
L N.'u-r. 3) 39 ;r 65
22, 7279
B 2sdc0] 70| @0y /7! §90
10-2%
pos | 30 | 1971 15 | 1476 192* L0
fede . B
T fob | 3| 132|dveed 25 350 2560y,
y};GUN.~ ile-;’/ #”/ 79‘ «
- J Tas
‘'z 2l r 2k 5
_ " . 77 pagp 38| 27 S {3
¥ te. >y _
lisd Zel 20 /> 3 £.16
3 4
ﬁ, / 30| 5 |lBsar| > & |aBeor CB ¢ 2./
RETTTVi D
oy 1 1960
B CONMPTIANGE
Notified: Time: Resampling Yes
recommended: No_____
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| D os o e ey U. S. ATOMIC ENERGY COMMISSION iy
{R1 58 ~
. IDAHO OPERATIONS OFFICE PP 162N
HEALTH AND SAFETY BRANCH
ROUTINE__ SPECIAL __ IDC H & S SAMPLE RECORD SHEET
B G o Moo ] 3 -
Sample from: ‘ Aar = pE Rapavas, 1% Somples Received: Anaolyzed by:#‘ll('
Collected by: l’/kp - f‘fi ?/ Analysis Completed:
Date submitted: /%/1 2 ,/'éa Methcd:  End Window___ ; Prop. counter__ ; Spectrophotometric__ ; Fluorometric _ ; Polarographic__ .
*
Quant} U “¢; Count Gross Net - Foreign w
Somple Date | Hour Sample Description Anal | used, | or K*| time, Total Count, Bkgd , count, %-
#— for ml | Trans| min. Count. c/m. c/m. c/m. f /r['#‘u" *
- P 7 l/ ( xXre?
/‘9!"") il ._f l.'# {7
f l"'" y,n >
'92¢ o |
Zseli o] 2o | 82 il [ 9 !

O

. ic-19 |
Ly |20 | 2O &3 { ka.a_a, ?
|

1 i 4/)’() ) G7Uqi03!l 2% pbgwrs rhv7c/
-
)/liu r(n {K/‘ }f'# 7 Z
1 et g
U .
J/\’:"{’?h" g j 2e /2 i - 2
= L s i
ol 2o | /7 i A K042
U § 1yC . 5
REC! . Té. (72 So |2 lerenz| s lrorcd <as
NOV 1 Yoo
- i P &
Notified: ID COMPLIAz e Resampling  Yes Approved: s /{;/ ( {/4’4,’/’\ J4 !;‘A‘L

recommended: No_____ Chief, Analysis Section
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D 104 . U. S. ATOMIC ENERGY COMMISSION * e
e s IDAHO OPERATIONS OFFICE s bee.* 1R828
HEALTH AND SAFETY BRANCH
ROUTINE __ SPECIAL ____ IDO H & S SAMPLE RECORD SHEET

Sample from: ;(4&1 é/cﬁtr ﬂ{n[ . 3 ;’1

= Samples Received: Analyzed by: lm

‘ .,] RS
Collected by: {h :7/ {s/h‘f

Analysis Completed:
Date submiited: ’/;// xSl Methcd.

End Window___ ; Prop. counter___; Spectrophotometric___ ; Fluorometric __ ; Polarographic .

Quant| U *¢| Count Gross Net
Somple | Date | Hour Sample Description Anal.| used, |or K*

40 Foreign ogk
| | time, Total Count, Bkgd., count, 23 W
sd). for mi. | Trons.| min. Count, P m.
p. 8

Ty 230
c/m. c/m. c/m. </m g ‘7
P /et
1.9 %5 jdf ﬁ; P X079

17 ,:+ v
/

!

| | ‘ wl | sl (%7 e
b | ‘ |

i ' TE¥ Lt SRR
:'l" i 9 ‘,‘I "" ’

Jp———
~
P




§uoman.2<.!.u ——oN Yepusunodes

g \ , .E P S ¥ —— oA Buidwosey oun PaYHON
g /. Y \— \
JONVITdNOD a1
0360 T AOM
NET 4 F+ 9 2C \w2zz|O0CF| <€ < 1
< | ot e =20 ] relovye| <€ :\Auﬁx (FEYERER
S EaNA KT | =7 Al 9% 7
- B T b c - “.w
r‘\\ \\ s\. .N.Hy. o - .5 \.‘N«\
P SthH e ; .‘ﬁﬂ \
7 ] -
£ R 7= F
S el L A BT Z TN E Ve : T\_Q\:‘N\\h
vOTED L4 4 S G 07 YPou
4 Vil YA (v »..\\.\NNMWX
7
kX 1 Q
HN ¥ " 5 7 O 5 O 0o
e AL Rl 2, 7 *
w2 w/> w/o Junon) ww fsuozy | ojw 304 1
"Junod “pbyg ‘uno") joi0} ‘auny |, )10 | ‘pasa | jouy vondudssq 9jdwog mnoy | alwg | 8dwog
N $5045) wno) g, N [wong
- —oydosBoioog | T auBwoson)4 | T aimpwoloydopeds T I9unod ‘doig ! TTMOPUIp pu] n_..vo.tgm \N\.ﬂ{&\\ ‘pariwgns a4og
‘pawdwo)) sishjouy - Aq papajo)
Vi VE \NG
I Aq pezhpuy ‘paataday sd \ 7 % 27 p qwoiy ddwog
J
s : 133HS Q¥O0O23Y I1dWVS S 8 H OQl T TIVIDAdS T 3NLNoM
= ) HONVYYE AL134VS ANV HLTV3H
v e s 301440 SNOILYY¥3JO OHval AT
)

e AN NOISSIWINOD ADY3IN3 DIWOLY S N : g




U S. ATOMIC ENERGY COMMISSION
IDAHO OPERATIONS OFFICE
HEALTH AND SAFETY BRANCH

SPECIAL __ IDO H & S SAMPLE RECORD SHEET

»

Serial No._

— e

)

-

o ‘ )
Sample from 1) 1) i/ /" ; / -{/

L 4

q >

amples Received . > ! Analyzed by

i
il
111
i
’y 3 il
Collected by S h /ﬂjj "A'm ysis Completed
|
o

/ 'i .

Yot J.Mo sthed End Window_ Prop. counter ; Spectrophotometric___ . Fluoromelric __

i S

T
Quont| U “‘] Count

{
Sample Description A used, | or K time, Total
T
mi. | ir
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o U S ATOMIC ENERGY COMMISSION R,

IDAHO OPERATIONS OFFICE jail na. . A
HEALTH AND SAFETY BRANCH
ROUTINE ___ SPECIAL IDO H & S SAMPLE RECORD SHEET
2 Ptn " .
Somple from: %f{w N o P Somples Received: Analyzed by XC
Collected by: _LAR/ % : Avoiysis Comploted:
Date wbma»ed:_z;;é_z/éd Method:  End Window___ ; Prop. counter___; Spectrophotometric__ ; Fluorometric __ , Polarogrophic .
Quont| U *¢} Count Gross Net K 77 /Poreign ogji
Samp Date | Hour Sample Description Anol | used, i or K*| time, Total Count, Bkgd., count, :}W ,Zé m!‘
g&. for ml. | Trans.| min. Count. c/m. c/m. </m. /_Ltm /(,y{]p( %
,]ﬂ 2 /l 73 ;,..‘rH X 70 7
Lot (9 /é 2 ,
P
/ =
ki s
i"df,'u wrl2e |56 < 5
32 of «= 1317 o Lo
r: 4 s {}'f/ i 58 0.2 %3 L EIRT F o/
/‘7“' )4 4 /R
—— L/ ot )
Vopg ey . i
72 YV WA VY M Y o | 297
’. ; ; /z i 320 B Y205
ﬂzm > I/. ;7 -/’_I,' l‘ ,(' / ’ k- A ar /—'
RECTETVID |
o =
WOV T 1960
- W ” ’;’ r: ok
Notitied: Time: - Resampling Yes {}[/:L) 1 /l‘ LB i //G__/

Approved:




D o
wild S o

ROUTINE ___

SPECIAL ___

U. S. ATOMIC ENERGY COMMISSION
IDAHO OPERATIONS OFFICE
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