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DOCUMENT 
Qmrchensive Environmental Assessment and Respon~  Progrern, Phase I ,  Installation 
-men[ Rocky Flats Plant, p rodud  by the Albuquerque Operatlons Olflce, Environment, 
safety, and Health Division, Environmental Programs Branch, hprfl 1986 

This document is an Inventory of lnectlve and active chemical and radiwctlve hazardous wet8 
sites on the Rocky Flats Plant lnftlated in mid-1984 by the DOE, the study WES necessitated 4 
current environmental leglslatlon which the plenl must wmply wfth Thls Includes E R ~  
--Comprehensive Envl ronemental Response, b W m a t l o n ,  end L leb I 1  I ty Act (Superfund)- - 
end RCW\--Resource Conservation and Recovery Act 

The enttre clemup program, which will consist of five ph-, is cblgned to kkntiiy, 
correct existing or potential environmental problems The upcoming phases w i l l  provide mwe 
more information on the essessment, prioritize the Sites for cleanup, develop plans and 
technolqies fur the clwnup, then 8ctually Implement the clmnup, andverify and document [he 
remedial erstions 

This inventory w e  ckvelopcd by 8 review of records and literature from the Rocky Flab Plant 
and also from interviews with 30 plant employes, many of whom hwe workal at the plan! sine 
the 195O's, to lind out about undocumented leaks, Spllls 8nd psst manogemcnt pre3tfm that 
could have resulted in environmental problems A three person team from Los Alarnos 
mterviewej empluyes Seplember 17-22.1984, with names, positions and dales of employees' 
performance omitted for anonymity and empluyee protection. 

The Inventory of more than 80 sltes reveals that live sites ere antaminat& enough that they 
qualify fcr the Supdund National Priorities List, exceeding the thresholdvalue of 28 5 jn the 
risk evaluation system developed by the DOE (~alled an HRS). Thesc siles include the two major 
water dr8lnqS on the plant, Walnut Creek ( =re 53) and \oman Creek (=re 40), the slpff 
weporetion ponds( scare 461, the present landfill (=re 341, and VOCs--volattleorganc 
compounds-- in the ground w a t e r ( m e  401 Another extremely conlaminoted site that fell just 
belm the 28 5 s n r e  was the 903 Drum Storage Arm (score 26) 

Another 31 sites have been recommended for futher cvaluatlon under Pttm I arid 14 sites for 
Phase I I  anfirmation, one site 1s in Phase 1Y remedid ect!on orid 21 sites are into PInseY 
compliance and verifimllon 

%me of the areas identified in Phese I that stlll nccd evaluation include- the undcrlying aquifer, 
to determtne the extent and movement of VOCs in the grounchater, inactive disposal sites and 
other amtaminatd sites to determine \he potential for release of hazardous substonces to the 
environment, the Jurisdiction of radimtive/hazerdous chcmical mixcd vraste maniqement 
between the DOE, EPA, and State of Col~rsdo, the fmlblllly of scparatlng RCW-rqulatd 
wastes from by-Droduct and candidate mixed wmtes (en important issue since mast weste at the 
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plant is mixed end it would be expensive to scgrcgate it), mctliods of dispml for 
non-mmbustible, radioectlve and PCB-corilamlnaled materials, emlssioris of VKs  to the 
atmosphere, arid rnonltorlng programs to detect haarcbus substarices In ground oiid surf= 
water. 

mere1 points arc of inlcrest in thc introductory dcxription of thc Rocky Flats plaiit One-Ls 
that the plant js lccaled near a large urbanized area, making tmiden!al releases of liazardous 
substances a sensitive Issue to the-immediete popga!log- Population pressures are reflected in 
the<tatistics cited in 1980 the populati% within 50 miles of thc plant wes 1.8 million, which 
is projected to i n c r m  to 3 5 million by y m  2000 The population within 5 miles of the plant 
is now 9,500, projected to Increase to 20,000 by 2000 The most populatedam, e scctor 
southoast of the plent towards Denver (botwmn 10 and 50 m i l o s  of tfia plant) had a 1980 
population of about 555,000 people, projected to i n c r m  to 1,500,000 by tlic ycor 2000 
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A second interesting point involves the hydrology and p ~ l o g y  of the area Rocky rlots is on a 
ttiln gravelly elluvlum that is very permcable Water flows from west lomt at tlie plant and 
the groundwatcr surf- a1 sceps and springs in the natural streams that cross thc area From 
the plant, Walnut Creek flows into the Oreat Western Reservoir, which provides drinking water 
for Broomfleld, and Slanedlcy Lake, which provides water for Northglenn, Thornton, and 
Westminster Recently detected VOCs in tlie sfialluw equifer et Rocky Flats have caused a3jitionel : 
idverse public reaction A point only glossed over in [he water quality coiitrol scction (p IV-7) 
IS that plutonium hm been found in the grounctmter in ’law mmntretions ” Oroundwetw is 
estimatsd to toke one ysjr to move from the west to ssst of the plant site Tho goology of the  rea 
also creates the potentlal for landslides to darriege retention poi& and diversion dltches on site, 
cmrding to the report 

lntervlews 8190 revcaled that most of the bulldlngs (Table V-I) msy hwe radlmtlvc 
contamination underneath them end in somecsses, radioactive contamination mey exist in the 
buildings’ footing drains But because the buildings are in use, no ection will  be token until a 
building is remwd Phase I I  will study for potential relesscs of wntorninalion tlvough various 
pathways, hwever 

In general, the inventory In Phesc I (detailed in Section V, Findings and Planned Future 
Actions), reveds a history of Overflows, pipe and storage drLm leeks, and sloppy manegernent 
practices for the storeq and dispml of hazardous chemical and radiooctivc leaks Solutiorrs 
included burial with several feel of dirt,  gravelling over, paving wcr, and incineration 

To citc mcra l  cxamples 

R&c!!ive SibsUln8S1II8tea Uscd to dlspose of 320 tons of glotoi~luiii mntoriiiriotcd sot1 
(ot 7 disintegrations per minute per gram-dpm/g- of olpho activity, as cornpared to t l a  
Colorado stanhrd of 2 dpm/g) from ltie Building 776 lire in 1969 arid lo dispose of 60 ynr ds of 
plutonium contaminated sol1 ( at 250 dpm/g of alpha nctivity, 125 t i r i m  the state standordl 
This amtamiriatcd area was mered with approximately 3 fect of s o i l  arjd fill as a way of 
manwing the waste 

t o m  During the removal of leaking drums from the 903 drum s t o r q  arm, winds 
redistributed plutonlum In an estlmatcdquantity of 1 Curie (16 grains) beyond the asphalt ped to 
the fencc In 1978, about 4 7 million pounds of contaminated soil  with 0 56 Curies of 
plutonium was removed and shipped offsite 43eanup is still onping, now in Phase i V  
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Precrnl I ~ ~ & g ~ n ~ ~ ~ & ~ ~ ~  An eslimolcd 9 rnlllion 
pounds of wade is d t s p d  annually el ttils onsile landfill II rcmivd nboul 2,200 pounds of 
sanltary scwege slu@ betwen 1968 and 1970 suspcct for ficsvy metals and rxilosctlvlty. 
Leachate from this landfill wnlained both tritium and and long-livd alpha, such 8s plutonium. 
leachate WETS w1la;ted in a smell pond and sprtty irrigded norh and csst of the landfill from 
about 1968 to 1974 and tlrcredter lo  the south end west. Quolilies for Superfund Natlonel 
Priorities list. 

- This burial trench used from 1952 to 1962 contains 125 drums with 
depleted uranium chips and lathe mlant. Wered with 2 lect of soil, two drums were uncwered 
eccldentally In 1982 when weeds were belng cut One drum wnlalned 4 3 piwries per gram of 
plutonium and 1.2 microcurfas per grm of uranium 

SalarlYPjmfnllPn. 900 l u a  Thcx: ponds, built beginning in t k  1950's to hold pra;ess 
wastes, were originally clsy lined, later lincd wi th  planking end asplialt to hold effluent. On hot 
dws the asphell mment would sllde, creck, and l e a k ,  and aUempts were mado to patch leaks with 
Mastick, burlap, sphelt and Phillips Petramat. Cracks wntiued to dorelop bccausc of weathzr 
conditions, and Imhate, Including sanitary sewage sludge and rodimtive liquid westes, 
conlaminatal shallow groundtater. A grwndmter fnterceptor system WBS later instsllcd 
Pollutanls found in this syslcm Include cadmium, lead, nicl,el, selenium, Ilielliurn, chloroform 
and trichlorocttiylene The ponds, with some of the highest values for mnteminalion ( HRS 
of 46) of both chemical and radiaactive subsfenus, 1s me of the higticst prioritics for cleanup 
because the steep hillsirks surrounding the plant slump when setuarated with weicr These 
ponds are luted next to the Horth Yfelnut Creck drainage, so that slumping could mur, causlng 
& m y  to the ponds and relwsing amtominated liquids 

4 003 Dr- a Contatned about 5,240 drums of spent meclilng cuttlng 011, of which c1 

about 3,540 an[etned plutonium Many of these mrrodcd and fcakdwer tlreyears (storm 
bepm in 1354, allhougli that is not menliomd in this parlicular report) Bctwecri 1967 arid 
1968 all the drums here remwedandall coiilamrrie~d molcrrals wcre sliippcdoff the plant. 
Efforts were unQrtaken to scrape the plutonium mnleminated maieriel into an 8reo (about 3 3 
xrw)  and top 51 with en asphalt cover in 1969 The DOE e-shma\cs 11.4 curiesof pluionium 
(about 182 4 grams, as mmparej to ihecurrent "maximum crcdible releme' of 100 grams) 
led d into the mil before the drums were remurd An estimated 8 6 Curies remoincd on site 
and 1 7 Cur tes are wtlmated to be under the &sphall ped The calculald tins mr e of 26 for 
this site IS lust belw the threshhold qualifying for the Superfund list 

WamAnks 'There are a numbcr of exnrnples of wcrflovrs of 11rm tanks wct thc 
y w s ,  including six concrete p r m  weste tanks in the 700 area , used froin the late 1950's lo 
1970, which frequently overflowed, wllh one werllow In the lek 1950 s flowlriq ct;lwn [lie r o d  
toward Walnut Creck. The tanks contain& a solution of plutonium, urortiuin , a c k  ottd COUS~ICS 

In another instance, an uirWgroutid crment holding tank In [lie 700 Arm rrjcrllo;sal In I t a  carly 
198O's, releasing abaout 50 to 100 gallons high in nihtes with plutotriuiii orid111 orrluln 
Although the area WES later paved mer, the plonl was not sure trow malerial y(oj clcarcd UP 
prior to the paving Unckrground wncrck stmw tanks in [lie I 0 0  Arm, ncar Cuilding 141D 

that contained nitrota and pussibly radionuclicks m q  here Iwked 1Irei wcre pqrt of the 
Orfglnal process waste system and hale not bczn removed An on site storws torif' irrvenlOrY 1s 
toking plea to ckcument where s t o ; ~  tenks, no longer in usc but po;sibly still \eking and 
pmtng polenlial risks, are lmted . 
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Utanurmlncmerb.  Several sites on ttrc plant wcre  used for burning oil containing 
&Pleted uranium In the 1950's In one CBSC, Building 334 is cunstruckd over Oil B u r n  P i t  
Number I ,  usul in 1956 The residual by-prcducls from this  incir)cralion w e r e  cweredcwer 
with soil 011 Burn Pit Number 2 in the  900Area, was USXI in 1957 arid 1961-1965 to burn 
aPPrOXlmak!y 1,083 drums of oil contoining urunium. Residues from {lie operations and same 
flattened drums ware covered with beckfill The pit WBS cjeened up and removed in the 1970's. 
m r d l n g  to the r e p o r t  Anothcr ash pit, oulsick the m r f l y - f e n c e d  area on the  original plant 
site, wos located dong the west m road on the planvs original west boundary. Prior lo the 
early 1960's the smell  incinerator burned office malerial and a h  dcplctcd uranium chips The 
shes were put into pits or pushcd wer the side of the hill next to the incinerator into the 
Woman Creak drainego. In the oarly 1960's the incirmrator WBS demolished end lhe ash Pit3 

were covered with 1111 ?lie types and amounts of hazardoos subsatices tlm\ ma/ remain at  this  
site arc unknown 

Spills of fuel 011 tanks, the dlspml of Ilthlum metol, burlel of unknown clternlcals. numerous 
leaks and spills of caustics and acids ( OM: of 1,500 gsllons of sulfuric acid in 1970 that escaped 
Building 413, one of several hundrcd g l l o n s  of acid north af Building 144, oric of eboul1,OGO 
gollons of  mncentratedsalium llydroxidc In 1978 In the 400Area ), eiid mulliplc solvent spllls 
8re 8lso documerited in the reprt I n l e r v i e w e s  recalled a spill of 100 lo 200 g?lloris of 
tr1chlorr;cthylene prior lo 1970 by Building 776, allhaugh thcy could no1 rmll airy mitigation 
m u s u r e s  

t 

fiU&m\-&~n. Tests done in wells  on the plant sitc for \In first time in 1985 far 
VOCS revalcd their presencc in tlie groundwater. trichloroethylene III 6,100 parls per 
bl l l l odppb) ,  tetrachloroethylene 16,000 ppb, I,l-dlchlorocthylene 1,300 ppb,  arid 
I ,1 ,I- tr ichloroethane 4,800 ppb. E e r l i e r  in the report  it is mentioried that low levels  of 
Plutonium hwe been found in [he groundwater, although it is ncver mentioned where or in Whal  
lwels. 

' d  

-m =Great Western Reservoir ,  wtiich provides pert o f  thc water supply 
for Broomfield, is 1 5 miles esst of the eastern edg: of the plant arid is fed from :he riorlh arid 
south forks of Walnut Creek, which r u n  through tlie plant s i t e  Plutonium is estimated to be in 

1981 study 
- the lake's sediments in 244 mCi and americium in 73 mCi, bsscd on a sirigle a r e  sample from 8 

Standley Lake, 2 miles southeast of the plant boundary, is fed by Womnn Creek arid supp11cs 
part  of the water supply for Westmlnster ,  Nortliglenn arid Thornton B o a  a g l n  on a slnglc 
m e  sample from e 1981 study, plutonium WBS foundal about 61 rnCf oridhmertcturn a l  18 fnci 

c 
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In general, &taiIs In thls document are inadequate for 8 thorough aacssment of tlie levels of 
contamination at various sites, and will  dependon further Qta being gcneratd As examples, 
the study Qes not cite at which well the highest levels of TCE were found, it Qes not cile where 
or In what mounts plutonlum was found In grounch~ater In numerous CBSCS, the document 
stales that a cleanup of a site 'should have taken plece, but does no1 Qcumenl when, by whom, 
or whet WBS done The EPA and CDH, 8s well as concerned citizens, must follovr up on each of 
these m to make sure the proper documentation Is supplied. 

$ The DOE lrresponslbly uses proposcd EPA guldcllnes that have never been mptd 8s estandard 
to Bssure the publlc that oflsite plutonium amtamination of the soil is safe (Section YAS on 
Contamiriation of the Land's Surlaa?) The DOE should lave used the ColoreQState inlerim 
standard which Is mnsiderebly lower. In fat there is enough wntroversf over the standards 
thal Dr. Edward Martell, a nuclear chemist at the National Center for Alrnuspherrc Research, 
with Dr tappenbush, formerly of the EPA, have pruprrsed standards IO times lower than the 
state standards 

. 
Information In the Meteorology section Is mlslcading In stetlng tho1 wind drainw llows from the 
Rocky Flob Plont turn and rnwe toward the north and northcest. Rwuspensitm of soil  
mnlamin~lcd with plutonium occurs when the wind is strong and wax& 20-30 knotdhr, 
blowlng almost dlrectly Into the heart of tletropollten Denver, east and southeast, 8s non-DM 
studies hwe documented 

T h e  is no mention of a criticality event in tlie 1957 fire, when plutonium, which hd built up 
in the filters wer a four year period, m8y have gone critical and spreatf fission products 
downwlnd This could acmunl for high levels of cesium--up to 31 times background 
Iwels--found by Dr Csrl Johnson in soil studies around the plant, and for !he fact that lweh 
were found et levels tcn times higher new the plant than a few miles way Qsium, created only 
8s a by product of nuclear fission, could have b e n  producedduring a single criticality at the 
plenl during the fire Another possible source might be nucleer fuel rods stored et the plant 
which ma/ have burned in one of the tires, producing cesium Cesium is not mentioned in the 
CEARP Phase I dncument. 

The burnlng of depleted uranium In 011 at the plant w s  frequently dofie in the early years of the 
plont's operation with scrious potcntial heaJtIi conxqucnccs Dcp tctcd uroniuin nimns h e  
U-235 tias bccn rcmovcd, but not olher rsdiwtive isdopcs Uroriiurri rutitlc oritl urnriiuiit dust, 
OttKhCd to smoke particJes and carrled by the wind, were very likely fiifiolalby populotlOflS 
downwind Uranium is an extremely effective carcinogenic qn t ,  even though i I  IS B luwcr 8lplia 

scrious because it tends to concentrate in higher levels in the gcrm cells of the pnock 
emitter than plutonium, with the potential for causing cancers and gmlic dame@, the latkr ise o. c;r bb 

Plutonium andamerlcrum fnvmtwies in Standley Lake and Great Wesicrn Reservoir were b d  
on single core samples, and should be much more ttmrwghly cbcurncntcd ltic ckumcnt dW that 
'basedon current data, existing amditionsQ not pase an envirorinientol risk," citing a 1976 
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€PA docurncnt 1'1icroor~nisms and Iish, which muy be hcavily contomiriolcd, should elso be 
studied 

Plutonium contamination on s i t e  in sume ares mey be much higlicr then this document sug;csts, 
BS much BS 100 limes liiglier m r d i n g  to Or. Edward Martell In [lie 903 drum storoge arm, 
Dr Mertcll estimates that i f  500 drumsatrrodcd and spillcd tlicir contcnk, coch with 6 grams 
of plutonium, an estimated 21 kilograms of plutonium leaked ( 16 grams of plutonium equals one 
Curle, so potentially 1000 C u r b  could heve been released ) The CEARP documcnt, produced by 
the DOE, cstimates 11.4 Curies was r e l d  Levels of rodiooctivity wcrc docurncntcd by ERDA at 
50,000 piduries  per gram just off the asphalt ped laid down 8s pert of a wiileinmenl effort by 
the plant in 1969, Dr Martell wtlmated that wntamlnation under the 3 3 acres of 8sphalt may 
be as high es a few million times noerby fallout levels (which mmure 05 picoCuriedgram 
locally 1 Much of tlie plutonium relenscd into the soil in theyem before the arm WBS peved 
wcr blew h n w i n d  toward the Dcnvcr Melropolitan arm 

Perhaps the mast scrlous health Issue for populated areas downwind of the plant is !lie offsite 
s o i l  conlaminetion by plutonium, which is not mentioned in this study. 

The CEARP Phase I document is required reding for anyone who wist~s to seriously monilor tile 

Rocky Flats Plant Although details are indequale for 8n in depth BSScSSment, this is the first 
major DOE document to mnfirm to tho gcnerel public that the extent end levels of contamination 
from hazardous chemical and radioactlvc wsste are veryserious. 

It will  be extremely important for the public lo monitor the follow up to (his dDcumenl, CEARP 
Ph8s€s I I  through Y, andcleanup plans as thq, are submitted by the plant to the EPA arid CISH, to 
make sure that the work IS actually done and that the holes in data, such es the promised 
radiornetrIc and tank surveys and groundwater Bsscssment, are edcquslely filled in The public 
must have input on violations of Wlines and inadcquale or unvrork~blc cleanup plsns The 
public should press for the rel- of documents now unavailable to them bemuse of the 
Unclassified but Conlrolled Nuclear Data status migned by the DOE. 

This clmn dp will mt hundre3sof millions of chllars, so i t  wil l  also he important lo press for 
the abditlon of Rocky flats, along with 0 t h  fe&ral facililics, to tfx! Superfund tlational 
Priorities List. At this point I! isstill propcrsed but not mxpled  011 the list 

Clcanup mwnm curreritly will  m e  from the DOE'S opcroting b m t  for cnvrronrncnlal cleanup. 
That buwt is essentially a political decision ma&? in Congressional Appropriations committees, 
and depends to same extent on strong community prcssure and lobbying from statc ond 
Congrcssionel representatives, as recent opproprtotions to nirclcor wcoporrs lcnlltics In 
Savannah River, South Carolina, and fernaid, Ohio have proven 

we must also urg, the State IIcalth Department ond !lie EPA lo yrovillc olkquntc pcrrsoritic! and 
rcsourc(?s for oversight of this clcariup I s u m 1  that t l ~  lqlsloiive mmmittec rqumt a 
s p ~ i f ~ c ~ u n t i n g o f  how marry full-time emplayces at the CDli sild EPA are currcntly mi@ 

to the Rocky Flab cleanup effort, and if those qncies feel the level of staffing IS dequate 

LBstly, i t  wil l  be important lo press not just for conloinmcnt of unitoiniriotion on tlic plalrt, but 
a thorough clmnup, cspccially of plutonium contaminated a r m ,  DS plutonium, with 8 half-life 
Of 24,000 )-.cars,lests forcver and can aflcct the hcalth of all future @imItions 


