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3 &m pleasea to be here today to discuss with you the Nuclear Regulatory
Commission's (NRC) activities regarding the failure of the dam at the United
Nuclear Corporation's (UNC) uranium miil tailings disposal site at Church
Rock, New Mexico. In this testimony I will address each of the major areas
of interest outlined in your Septamber 19, 1979 letter to Chairman Hendrie
esking us to appear today at this hearing.

The United Nuclear uranium milling operation was licensed by the State
of New Mexico in May 1877. New Mexico is an Agreement State operating under
terms and conciticns of &n agreement signed on Aoril 3, 1574, authorized

-

unger Section 275 of the Atomic Energy Act of 1934,

-

Tne accident at the site occurred cn July 18,7 1979, The State officials
nctifiec NRC's Cffice of State Programs of the accident on July 16, 1679, and
on July 17, 1979, the State Environmental Improvement Division requested NRC
technical assistance in evaluating the accident and in aiding the State in
dealing with the public health hazards resulting from the accident. We
responded by dispatching ;echnicai staff to the State on July 12, 1979 and we
have centinued our effort up to the present.

in the matter of this accident, we ere participating not cnly as e
result of the State's request for technical assistance but also as an agency
exercising joint regulatory jurisdicticn. This joint jurisdictional role for
the NRC is a result of the Commission's ceterminztion that the Uranium Mil1
Tailings Radiation Contrel Act of 1578 requires NRC/State concurrent jurisdiczion

over uranium miT1 tailingcs in Agraement States.
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At the cnset, we chose not to issue orders to the mill ocerator
cencerning cperztion of the mill or regarding cleanup cperation. We were
agreeedle with the State taking the lead in dealing with the operators as
long 2s we were 2ssursd that cur regulatory responsibilities were considered
in Stace acticns. As I #il11 note later, the time di¢ ccme on Cctober 12,
1878, <hat we felt that the issuance of an crder by the NRC was necessary.

The sccoe of our activities recarding the iccident and its aftermath
‘iminary eveluations of the probable cazuse ¢f the >reach
‘n tne cam, tre slans croposed ty the operators to repéir the cam, the

1tesrisy of 30e emcarkrent sv/stem, &nd the clezn-up 2rd cecontamination
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of tne ifTectel ared. «2 are using nct only direct NRC staff tut also our
geotecanical consuitarts. he are carrying out cur activities in conjunction

with gersonne’ from ::é licensee, the State cf New Mexico, &nd the Albuquerque
Jf<ice ¢f the J.5. Arry Corps of Engineers, wno had been callec in by Governor
znd the J.S. Invironmental Protection Agency.

n2 nave reviewes the ccmcery's eveiuations of the crobedie czuse of the

.
i

gcsicent anc cerarally concur with the reported findings. The Zam was
locezez on 2 site ccntaining alluvial soils overlying bedrock having an
irresu” 2r surTace. Ceptns of 2lluvium ranged from less than 20 feet up to a
mexizu= of eocut 100 Teet.

Consolicesion tests were cenducted on sampies of the alluvial soils
duritg the crestnssruction design pﬁase and a¥fter constructicn of the starter

-
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emcankment. These tests indicated that settlement ¢f zbout 3 sercen: weuld
result from the loading of the embankment under dry conditicns. Afszr
éddition of water, additional settlement ranging from 1-1/2 zercent <5 12
rercent was experienced due to collapse of the soil structure. As a resuylt

€ the potential for large compression of the alluvium and because of the
irregul ar bedrock surface, large differential settlement of the dam cccurred.
fettlement in excess of 3 feet was measured in January 1979 5y & consu’tant %9
United Nuclear Corporation. As a result of gifferential set:zlement, cracks
cevelcped in the embankment. Longitudinal cracks, perailel :o the cam axis,
nére observed in several locations prior to the fai1urg. Trinsverse cracks,
rercendicul ar to the cam axis and entending nearly to the downstream srell,
nive been cdserved in the breach area after the feilure. These sracks causec
high pore water pressure to be developed within the embankment wnen z2ilings
witeér was ailowec to come into direct contact with the embankment.

For scme time period immediately prior to the feilure, z2ilings water
wés maintzined in cirect contact with the embankment near the bresch area.
Tne high pore water pressure in the embankment resultec in 2 cecreas: “n the
strength ¢f the embankment and caused instability to develop. After tne
instability was created, the large flow of water through the cracks resulted
in internzl ercsion which accelerated the breach. One facicr which c2y have
nelzed to 2ccelerate the internal erosicn 1s the fact that tne high scidity

c¥ the tailings water causes the embankment scil tc be highly dispersive.
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We 2re currett )y reviewing tne cceratcr's evaluation regarding ine

stepil ity and cve~a’' intzg=ity ¢f tne remeining portions of the embinkment

for future use. e 2re it the initie) stages of this review and nave no

conclusicns as ye:. Thne zp2rator has proposed & staged plan to make scme

rodificeticns <0 she impeincrent tc 211ew for resumpticn of milling cceratfons.

.= was during the eveluaticn of shis plan on October 12. 1979, that zhe NRC

‘ssued ar o=cer It .ritec M\.clear Corporition that they cannct resume cperaticrs

Atil we tomplate cor meview. While we were still awaiting information from

e ocperaile nacarsary UL review trefr interim plan, we received wors inftiazec

ty & television rems c28t ¢- Jetzoer 12 1979 in Albuguerczue that the State

-

~25 SBric.s.y Soriizaring e.taerizing she resumption of ccerations. curing

1ne co.rse of nurirTus te ecronme ccnversetions with various officials of the

Stase of 'ew Mexi:c en£ =" United Nuclear Corporation on the: same czy the

"€ rece’iec var:yn: ard :c-fliciirg repgorss as t0 whether resumption of the

117 was ontempiitec cefire URC zculcd complete its evaluaticn., We ‘ssued the

trCer SO issure @t this would rot nappen. We iare now werking with the
rItor S0 TRED .. LUtEiITSING ‘35 uss.

In 2dditicn 2c the €.27Latiens eireddy noted we 2re going one step
further. Follewisg cur riview of zerial photographs of the mill vicinisy ang
tN=5it@ Cis@rvatiing we "2.e sericus reservetions zbout the current <zilings
Tpouncment siteé *e 2t’ve T long-term stacility. The large upsirez~ rainfe!
catshment 2=ed ar: e £Uise oroxirity o 2 mafor arrovo (stream) wollic seer

T3 oorTuice @ RUST rotentirh for surface s2Ter erogsion of the embankren: over
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*O8 TUNE Deriic necessary 0 scntadr the urand.nm tailings. we fe:. very
srangly that & comprehensive study of alternaze tail¥ngs sites 2-2 2issos2!
T2laCis must de perfcrmed excecitiously. If our concerns regardir; the
current site cennot be satisfactorily resolved we would not concir with more
tnen limited use of this site wnile a new tailings site is being caveloped.
-ur leng-tarm concerns have been ciscussec witn tne State anc vaited
Nocesr Cor:c;a:ion renagemert 20th 3y letter and meetings. It is cur
Lregrstinding that Unitec luclear has ‘nitiatec an alternzze s <@ ITLCY. ag

ire reacy to coorginete 2 review with tne State of any feortncoming g=cpose’

. EnoLTC 222 theét irrangaments rave alreacy seen ~ace for our gectechnizel
consuliints €0 2szess eicn of the Agreement Stases’ .rznium
t2171rgs impouncment systems in conjunczion with our current respeosibilities
2ilings Act. We wil® ceriainly extend the scoce of the t2iiings
Jim aisessmants relative te the findings in this case.

«8 N2ve 1150 reviewed our zocke: files on “he t2ilings dems & cperating
=“7"8 ‘n none~greemens States 2rd in 21" but ors case, differentie’ szettie-ert
wes satisfectorily accressed in cur cectechnicel evaluztion. The ixcention 4s
2 Cam in2t was zuthorized in 977 anc tne documentation doesn't spaci<ically
frofcate that gifferential sett ement wzs addressed. Sowever, n¢ v Zence oF
gxcessive cifferentia’ settienent lezding to cracking nas shown uz i sur
rcusira inscecsion of tils des.

e BEaCiTisal Yy a8kt L5 O dississ the escident anc its reliz onsnis

5s 24T PECENS. 7 STEICIEC TRGL.BTiONS.
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“he NRC nés just preposed reguletions wnich specify recuirements Tor

- -Q‘

it mii

tailings disposel. If there is no objection, I wou'd like =2
s.pzly for <ne record a copy of those regulations as they appeared in the

Feceral Recister on August 2+, 1878. These proposed rules are Desed on &

stucy thet =:cok several years 2nd culminated in the Generic Environmental
I=p2css Stazement (GEIS) on tranium milling, issued in the spring of tnis
vee=. 1% ‘s alsc based on our practical licensing experience of severz]

2278, during wnich time we carried sut 2 major program =¥ upgracing tzil<ngs

wm

ccsal oractices in States that we regulate. Furthermere, of course, the

icns incoracrite the various previsions of the Mill Tailings ~ct

ot
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c.rzerning irstituysicnal conirols, such as land cwnersnip recuirements,
rec.ired for proger tailings aisposai.

The recuietions 1éentify certain siting and design features which must
t2 “reorrorazed into tailings disposal programs to assure long-term isolation
gnc cantzirment of tailings without continuing active maintenénce. ilore
sce2ificaily, the regulations identify burial of tailings below the surrounaing
c~z2ze, eftrer in mined out osen pits or in specially excavatec ;its, as tre
c~e“grrec roce of t2ilings dispesal. In this way, dams such &s the one wnich
3<% e2 at =ne Church Rock m{l]l are aveided.

3elew grace surial is fivored primarily because of the prezection it
=2 ,ides sre t2ilings dispcsa] are2 frcom the continuing wind énc water

g=c3isn shes will ocsur over the thousands of years that the taiiings wil’
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rerain na2arious. Tnis method of disposal also has the :svisus size sene®’:
of @i‘wineting the potential for ~apid and large failure suring :the period of
ective milling operations when taere are iarge acuantities of taiiings solutions
to ceatain such as occurred in the Church Rock case.

Tne prozosed reguiaticns recognize that telew grace surfal nev not be
srecticatle in 211 cases and specify certain design and s‘sing recuirements
a11ch must Se followec wnen tailings are impcunded Sehin: cems esove gracde %O
gssurs “cng term isoiation and stability. For example, e reguiations
recyire tnet t2iliings ce impounced near the head engc of : créinéze area to
¢ iningte, or reduce 2s much as possib e, the rotential “s3r wazer gresion;
very jricual emdankment slopes protected oy course rock o= $22di ‘zed with
vegetzticn are requirec, again, to reduce effects of winc anc wezer erosion.

~¢ have proposed these regulations primerily with nes t2ilings dispose’
ccergticrs in mind. wWe will apply the provisions of thess: reculit ons to =he
mEximIT extent oracticadble on operating mills. Coviously, 2fter mzny mill<ons
of 2¢ns of teliings have been generazec &i & site, it is =cre ¢ifficult te
~ikg “.-camerte] change in the way tai’ings are being ciszcsec of, such 25 =0
move tetlings from a location having high erosion potenti:! <o azozher, more
suizécle site.

.n some cases, however, SuCh 2s acoeirs t0 te the cite with t=e Churen
7eek =170, tnis may >e warranted. The mill has coeratec “or only 2 few yezrs
irz meative'y “ew 217 ings have teen “mpcuncec & the 3°T2. A5 - menticne:
g2 ‘47, the sice accears from our review 50 far o have cery 2eir erosioh
ShETacieristils, ant we have informes tne oper2tor of the reed T ax:liore

¢ ene impouncment of <atliings 2% 2 ¢ifferens size.
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in answer then to the guestion of how our proposed regulations relate to
the f2ilure of the Church Rock dam, the thrust of our regulaticns is clearly
to avoid where possidis the u#e of dams for tailings contazinment. The Church
Rock incident underscores the prudence of this goal.

I would 1ike ncw to discuss our response regarding cleznup and decontami-
naticn. We have established with the State a comprenensive sampling end
monitoring program wnich will, first, identify all areas t.at hzve been
contaninetec, énd second, menitor the cleanup of 2ffectec arezs. Soil and
sireane-sater samples are being taken along the entire length of the potentially
conténinated stream, including 2reas of Arizona. The monitairing srogram is
seing concucted by State and NRC perscnnel with some 2ssistance from the
coerizer.

Te provide the kind of independent radiological essessment capzbilities
recu‘rec in this case, and to rapidly process samples as cleanus srogresses,
the RC has set up cn-site a specially equipped mobile lzborazory. This
iaboratory was brought to the site when it became clear that zne State did
not rzve the czpability to rapidly process sampiss as is required to assure
that the cleanup efforts will be conducted in a Tull and expecisious manner
by tre i1l operater.

istimates of the zmount of t2ilings releasec from the failure have
varied, bdut it appears that at least adbout 100 miliieon gellons cf acicic
tailings solutions anc 11 hundred tons of tailings sclics escarea from the
s211’ngs imgouncment 2rea before the brezk in =he cam couic be clcsed. ost

¢¥ sre sclics were cecosited in an are2 very ne2r the imccuncdment in & dackup

90018194



~ont2imment 2res on oper:tir proserty and in an adjacent stream, the ss-called
“pipeline Arrcyo." The sc utions travelled in the Pipeline Arroyo 2 the
Rio Puerco which Flows taroush Gallup, New Mexico, a town aoout 20 miias
southwest of the m3i1] si<e, and into Arizona. By evaporation and by rercolation
‘into tne stream soztom, the spilled solutions eventually dissipated at 2
s0int estimated sy visua! sbservaticns to be about 20 miles into Arizcna.
The P<pelire ~rroyc stream and Rio Puerce run in chennels which,

axcest for pericss of heivy rain, are very smail streams. The releiss of
~a4lings solucicns resuizes in & flow wnich filled the entire channel,
sontaminating th: =crmally cry botitcm pertions, or “terraces,” as trey
= 285 ‘~cécatec Sy cur measurements was 2 widespre:i:
sontaminiticn 2° toe ter-zces wetted by the released solutions. The contamine
tion levels zpp2e= to t2 uniformly above natural soil concentratiors of
“horium=2320 radésecsivity. There are isolated are2s on the terrices »mere

ontaminzticn 15 cuite csncentrated, being as high as 10C to 500 tiras
sackgrounc leve's. Thess 2re, in many cases, areas where solutions 2ecame
screncec in isolitec socTs ifter the spilled solutions passec. The ncaitoring
affcr= ha2s been 2imed &t ‘dentifying these arezs of concentrated cortamination
and tre cleanup affort res consisted of removing these concantrates.

Let e summarize, :nen, in generz) terms what the potentiel he:lzn

impects of this incicen: rave been &nd 2re. The most immediate nazirc
~esulzing froc tne ‘ncicert reizted to the drinking of or having skin contact

witr shg =214n18 sclutise whica 4s highly acicic. This ccnciticon =x”sted et

-
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chures Sotk for or'y & snc-t perica 0f <ice, srecadly a2 2y or twe, until the

wizer T=2¢ upstrer zining scceratisns anc the natural alkalinity of the strear

-
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oed neu=riiized th: =2 35 Soluticn. Tne radicactivity in the taiiings

is no: =2f 3 nature to be &1 immediate heaith risk. Certzinly, however, if
cencert~aticns =f the tailings are a7t in the arrcyc they woulc constitute a
healtr =azird t2 tre local pudblic sve~ the iong run,

“he w0 so.rczs of cctential sublic axcosures te racicactivity in

!
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& 2re cantininatec §29.8 I13C water.

“& hive 2C. 1332 the Si2te oFf 4nat wo.icC ce-zcceptabpie cleanup levels
¢ 2hs corzaminzte: zer=ac: soils. Jaric.s cctertial ex:osure raths which
21 ~8re e 27udtes »ith rescect 2 che lavels oFf radicective
sensari~atic. tnat wolls axist in ke arrsye follswing cleanup. Specifically,

W& T0ckad it the T:17owing potenti:l cathwavs of exposure from contaminated

g2il: “nraiazizn :f racor, zirec: camma sxsosure, direcs innaletion of
centari=ated wirdt own cariculztes, &and incesticn of water or focds contamingze:
oy wire sioWm pamtisyl dtes ir leacrsc activizy. Posential exposure from these
ewing ¢ eirus w'll be gmel’ “ractiors of estaclished radiztion
axscs.re imits of tne Commissicn (12 CFR 2C) anc the Environmentai Protectior
Agency 40 CFR T9C, ., We 2~ recommending 2 cleanup t0 2 very lew level of

~agic.2” 2311 gontaminatice “n kescing wizh <he Basic philescphy that exposurss

<5 any =acioactivity sSnculi cSe recices L tne meximum extent reasconably

scnteveasle.
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The ctner irccortiint z2tragy of concern invalives human consumption of
V2STCCK anc an'mais wnich crink water from the affected stream or from
nearcy wells. It ‘s osur urderstangding that there is no dirscs human consumption
¢f stream water in the areas that have been contaminated.

From Timited cata availaple on racioactivity in surface stream water, it
gppears thet thorium-220 irn the strean is remaining at eleveted levels. The
strean water 1s 2psarantly picking up &nd transporting thorium that was
cecositec °n the streim fecs 2t the time of the incident. lothwithstanding
tnis, excosures o ircividia’s eating Tivestock which drink from the stream
&t ctservec 'eveis will te fractions of ZPA and NRC excosure iimits. It is
T TC &ssess tre Zotentizl for exposure through use of we'ls near
tne éffectes streim. ase GC rot &s ¢f yet have firm data o cetermine *he
ext2nt t¢ wnich corcentrated tailings solutions haved percoiated into groundwater.
rRECTcicTiviTy thet M2y De zresent wi'll tend to be remcved in the susscils by
¢ nasural acsorpticn crocess inc be cijuted by grourdwater. !cnetheless,

J+8% 28 witn surface w2ter centaminazicn, this 1s . metter which must be
dtcned by sentinued monitering By the operator, State and 'RC.

foliowing csmcietion ¢f sieanup, the NRC, possidly jointly with the
Stete, will issue & report. The repert will document satisfactory completion
¢cf <he cleanup, witl e & f417 staterent of the environmenta] impacts that
heve occurrec, ard #1171 recommend wnit ongeing monitoring shoulc take slace %o
confimm that there «ii1 no >e 2 later problems such 2s contamination of wells

nee= the streim from seepace nto griuncwater.
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i migh< ncte <2t we ~2ve made 2 speciel effort tc respond to the

cencerns of the secoie 1iving near the affected stream, rarticularly the
haveajo. The NRC staff hes met personzlly with representatives of the

Navajo Netizon to ~eview with them our efforts. As 2 result of that meeting,
mempers of the niveic Envirommental Protection CommissiOn are participating
in the cleanuy menisoring srogram with KRC 2nc State personnel. Ye delieve
-8 m2ve grtarcec t: tne itesific health concerns that nave been raisec

imc uding samplins freas 2°on: the stream tha: tne Neveieo heve pointed out as
cging usel Tor stack water’ng.

cncer=ing cur relazizasnip with IPA 1n <his matzer, we zre in freguent

csntact witn the IFA excrarging detz ind techrical assessments we have conducted

-
1 A

we nave kaptT ZrA itreest 0F our actions as Tar &s set:ting cleanup levels and
renitoring slean.s sper2ticns 2re concerned. we will be consuiting with them

farmally 28 we write cur 9927 report on the incicdent and cisznup ogeratien.
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3te health hazars resulting from <he feilure
wis tne freastancirg taili-gs solutions that existed for a cay or two sefore
e solutiens were silutes. “he tailings thesselves 2ire not ¥ 2 nature to
be an fmrediate h2zith risc but if 1eft in the zrroyo would constitite 2

- - .-
r: . h i:lf'c . e

ecil 22lic cver the long term. Analysis so far

‘ncicaces tnat rizicectivity in strean water s appreciably ibove séckground

‘evels but 2eleow Timits scecified in cur reguiations. Continued clese menitoring

¢¥ strear witer 2 wells »91° be recuired. 'R has seen woerking with ang
2470 eentin e 30 Atk with the State regarcing Clean-up cperiticons ang

> - ‘ Tt - - - 8 b4 . 0
sgceChn’se’ ane’s 3y of Tre site. A I have stated, Sne thrust of aur

sagsit’e the .se of 2273 “‘or
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t2177°55s contzinmers.  The Church Reck incident Jnderscor:s che sr.dence of

s 13 »

this jeal. This sclzior 4s mere reacily acapted for new s‘tes versys
existing ones. I woul€ like to emphasize thast this testiminy was preparsc as
¢ res.lt of cur enelysis and evaluation of the data to th's cate ard our
testizony may be affected by further analysis and evaluation of the data to

ve perfcrmed in tne rexst few mcnths. We would welcome tre cppertunity to

testify 21 any Future neéring cn this sudbject ang/or proviie you mcre current
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