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Reyiew and Comments on CEARP Phase |, An Inveplory of Hazardous Chemical and Radinactive
Weasle Sites af the Recky Flats Nuclear Weonons Ferality

Prepared {or Colorado Representative Sam Willisms' Ad Hoc Commitlce on Rocky Flals
by Jen Piicher, September, 1987

DOCUMENT

Comrehensive Enviranmental Assessment and Response Program, Phese I, Installation
Assessment Rocky F lal; Plan!, produced by the Albuquerque Operations Office, Environment
Safety, and Health Division, Environmental Programs Branch, April 1986 '

REYIEW

This document 1s an invenlory of inective and eclive chemical and radi

siles on the Rocky Flats Plant  Initiated 1n mid-1984 by the DOE, the :33: 34::22 :;g%ﬁta
current environmental legislation which the plent must comply with This includes CERCLA il
--Comprehensive Environementel Response, Compensation, and Liability Act ( Superfund)--
end RCRA--Resource Conservation and Recovery Act

The entire clesnup program, which will consist of five phases, Is designed to fdentify, assessand -
correct existing or polential environmentsl problems The upcoming pheses will pro'wde more
more informalion on the essessment, prioritize the siles for cleanup, develop plans and
technologies for the cleanup, then acluelly implement the cleanup, and verify and document the
remedial ections

This inventory wes developed by 8 review of records and lileralure from the Rocky Flals Plant
end also from nlerviews with 30 pienl employees, many of whom have worked al the plant since
the 1950's, to Nnd out about undocumented lesks, spills and past mancgement practices that
could have resuited in environmental problems A three person {eamn from Los Alamos
leryiewed employees Seplember 17-22, 1984, with names, positions and dales of employees'
performance omilted for anonymily end employes protection.

The inventary of more than 80 sites reveals thal flive sites ere contaminated enough that they
qualify for the Superfund National Priorities List, exceeding the threshold value of 28 5 in the
risk evaluation system developed by the DOE (called an HRS). These siles include the two major
water drafnages on the plent, Wainut Creek ( score $3) and Woman Creek (score 40), the soler
eveporalion ponds( score 46), the present lendfil) (score 34), end YOCs--volatile or:gamc
compounds-- 1n the ground water(score 40) Another exiremely conleminaled sile that fell just
below the 28 S scare wes the 903 Drum Slorage Ares (score 26)

Another 31 sites have been recommended for futher evaluation under Phese | and 11 sites for
Phase Il confirmetion, one sife is 1n Phese 1Y remedial ection ond 21 sites are into Phase Y
comphance and verification

Some of the areas 1dentified 1n Phase | that still need evaluation include- the underlying aquifer,
to delermine the exlent and movement of YOCs 1n the groundwaler, inaeclive disposal siles and
other contominaled siles lo delermine (he polentist for relesse of hozordous substances to the
environment, the jurisdiction of redicactive/hezerdous chemical mixed waste management
between the DOE, EPA, and Stale of Colorado, the feasibilily of scparating RCRA-reguiated
wesles from by-product and candidate mixed wastes (an 1mportant 1ssue since most waste al the
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plent is mixed end 1t would be expensive to segregote 1t), methods of disposal for
non-combustible, radioactive and PCB-conlemineled malerials, emissions of YOCs to the
atmosphere, end moniloring programs lo detect hazardous subslances in ground end surfece
waler,

Several points are of inlerest in the introduclory description of the Rocky Flats plant  One is
thal the plant 1s localed nesr a large urbsnized area, meking accidental releaces of hazardous v
substances a sensitive issue to the_ immediste populallon Population pressures are reflected in
the slatistics cited in 1980 the populallon wilhin S0 miles of the plant was 1.8 milhon, which

is projecled to increase to 3 S million by year 2000 The population within S miles of lhe plent
is now 9,500, projected to increase to 20,000 by 2000 The most populaled arca, 8 seclor
southesst of the plent towards Denver ( bolween 10 and SO miles of the plent) hed a 1980
population of about 555,000 people, projected to incresse to 1,500,000 by the year 2000

A second interesting point involves the hydrology and geology of the ares Rocky [lats1son a
{hin gravelly alluyium that is very permeable Waler flows from west lo east al the plant and
the groundwaler surfeces al seeps end springs in the natural streams thal cross thearea From
the plent, Walnut Creck flows into the Grest Western Reservoir, which provides drinking water
for Broomfield, and Stanedlcy Leke, which provices waler for Northglenn, Thornton, snd
Westminsler Recently detecled YOCs in the shallow aquifer at Rocky Flals have coused additionel ®
adverse public reaction A point only glossed over in the water quality control section (p 1¥-7)
1s that plutonium has been found in the groundwater 1n “low concentrations * Groundwaler is
estimaled to lake ons year to move from the west to east of the plant sile The goology of the ares
also creates the polential for landsiides lo damage retention ponds and diversion ditches on site,
eccording to the report

Interviews also revealed that most of the buildings (Table Y-1) may have redioactive
coniamination underneath them and 1n some cases, radioactive contaminslion may exist 1n the
butldings’ footingdrains Bul because the butldings are in use, no ection will be {eken until 8
building 1s removed Phase |1 will study for polential releases of conlamination through verious
pathways, however

In general, the nventory fn Phese | (detailed in Section ¥, Findings and Planned Future
Actions), reveals a hislory of overflows, pipe and storage drum leaks, and sloppy management
practices for the slorage and disposal of hazardous chemical and rediooctive leaks Solutions
included burial with several feel of dirt, gravelling over, paving aver, and incineration

To cile scyeral examples

Radioeetive Sites(2) in 800 Area Used to dispose of 320 tons of plutoniuin contemineted soil
(ot 7 disinlegrations per minule per gram-dpm/g- of olpho octivily, 8s compared to the
Colorado standsrd of 2 dpm/g) from the Building 776 fire in 1969 and to dispose of 60 yar ds of
plutonium contaminated soil ( al 250 dpm/g of alpha activity, 125 times the state stendard)
This conlaminated area was covered with approximalely 3 fect of soil end N1l as & way of
managing the wasle

903 1pArea During the removal of leaking drums from the 903 drum slorege area, winds
redistribuled plutonfum in an estimated quantity of 1 Curie (16 grams) beyond the asphait pad to
the fence  In 1978, aboul 4 7 mitlion pounds of contaminaled so1l wilh Q S6 Curies of
plulonium was removed and shipped offsite -Cleanup 1s still ongoing, now 1n Phase Y
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Present | andi]l, Qriginal Planl Sile Quisidz the Securily Fenced Area An estimated 9 million
pounds of wasle 1s disposed annuelly st this onsile landfill 1 received about 2,200 pounds of
sanilary scwage sludge between 1968 and 1970 suspect for heavy melals and radioectivity.
Leachale from this lendfill conlained both tritium and and long- lived alphss, such as plulonium.
Leachale was collecled in 8 small pond and spray irrigsted norh and east of the lend(111 from

sbout 1968 1o 1974 and therealler Lo the soulh end wesl. Quahifies for Superfund Nationsl
Priorities list.

Jrench T-1,900 Area This burial trench used from 1952 to 1962 conlains 125 drums with
depleted uranium chips and lathe coolanl. Covered with 2 feet of soil, two drums were uncovered

eccidentally In 1982 when weeds were belngcut  One drum conlained 4 3 picocuries per gram of
plulomum end 1.2 microcuries per gram of uranium

Salar Evaporation Ponds, 900 Area  These ponds, buill beginning in the 1950°s to hold process
wasles, were originally cley lined, later lined with planking and asphalt to hold effluent. On hot
days the ssphall cement would slide, creck, and leak, and atlempls were made o palch leaks wilh
Mestick, burlep, ssphelt and Phillips Petlromat. Cracks contiued o develop because of westhzr
conditions, and leachale, Including senilary sewege siudge and rodioactive liquid wastes,
contaminated shallow groundwaler. A groundwater interceplor system was laler nstalled
Pollutants found in this syslem include cadmium, lead, nickel, selenium, thallium, chloroform
and trichlorocthylene The ponds, with some of the highest values for conlamination ( HRS score
of 46) of both chemical end redioactive substences, 1s one of the highest priorities for clesnup
because the steep hillsides surrounding the plant slump when satuarsled with waler These
ponds are localed next to the North YYslnut Creck drainege, so that slumping could occur, causing
damege lo lhe ponds and relessing conteminsled liquids

203 Drum Slorage Ares Contained about 5,240 drums of spent meching culting ofl, of which
sboul 3,540 conleined plutomum Many of {hese corroded and leaked over {he years (storege
began in 1954, although that 1s not menlioned in this particular report) Belween 1967 and |
1968 all the drums were removed and all conlaminaled malerials were shipped off the plont.
Efforts were underiaken to screpe the plutonium conleminaled malerial into an area (about 3 3
scres) and top it with en esphslt cover in 1969 The DOE estimates 11.4 cur ies of plulonium
(ebout 182 4 grams, &s compared lo the current "maximum credible relesse” of 100 grams)
les} ed 1nto the soil before the drums were removed An estimaled 8 6 Curies remained on sile
end 1 7 Curies are estimated lo be under the asphall ped The calcutated HRS score of 26 for
this site 1s just below the threshhold qualifying for the Superfund hist

Wasie Slorpge Tmoks There are s number of examples of overflows of these tonks over the

yesrs, including six concrele process wasle lenks in the 700 area , used {rom the lole 1950°s to
1970, which frequently overflowed, with one overflow In the lale 1950 s flow inq down the rosd
loward Walnul Creck. The lanks conlained a solulion of plulonium, uroniuim, ecids ond couslics

In anather fnstance, an undzrground cement holding tank In the 700 Arep overfluwed In the early
1980's, relcasing sbaout SO Lo 100 gallons high 1n nitrales with plutomum and ur orium
Although the sres was laler paved over, the plonl vas nol sure how malerial vos clcancd up
prior {o the paving Underground concrele storagz tenks in the 400 Area, ncar Cuilding 441,
thal contained nitrates end possibly redionuchides mey heve lesked They were partof the
orfginal process weste system and have not been remaved Anon site storage tonk invenlory 1S
loking plece to document where storege lanks, no longer 1n use bul possibly still lesking and
posing polential risks, are located. .
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Uranium Incineration Pils. Seversl sites on the plent were used for burning o1l containing
depleted uranium in the 1950's  In one case, Building 334 is constructed over 0il Burn Pit
Number I, used 1n 1956 The residual by-products from this incineralion were covered over
with soil 011 Burn Pit Number 2 in the 900 Area, was used in 1957 and 1961-1965 lo burn
spproximalely 1,083 drums of o1l containing uramum. Residues from e operations and some
{lattened drums were covered with beckfill  The pit was cleaned up and removed in the 1970's.
eccording to the report. Another esh pit, outside the secur fly-fenced erea on the original plant
site, wes Jocaled elong the west access rosd on the plent’s originel west boundery. Prior {o the
early 1960's the small incinerator burned office malerial and also depleted uranium chips The
gshes were put inlo pits or pushed over the side of the hill next la the incinerator into the
Womsan Creok drainege. In the sarly 1960°s the incinorstor wes demolished end the esh pils
were covered with fill  The types and smounts of hazardous subsances lhial may remain at this
sile arc unknown

Spills of fuel ofl tanks, the disposal of Hthium metal, burial of unknown chetnicals, numerous

teaks and spills of caustics and ecids { one of 1,500 gallons of sulfuric ecid in 1970 thet escaped
Building 443, one of several hundred gallons of ecid north of Building 444, one of ebout 1,060

gallons of concentrated sodium hydroxide in 1978 in the 400 Ares ), end muilipie solvent spills

are also documented in the report Interviewess recalled a spill of 100 to 200 gallons of
{richlorcethylene prior to 1970 by Building 776, although they could nol recall any mitigation .
mcasures

Groundyater Contamination. Tests done in wells on the plant sile for the first time 1n 1985 for ;v
VOCs revealed their presence in the groundwater. lrichloroethylene 1 6,400 parts per g
billion(ppbd), tetrachloroethylene 16,000 ppb, 1,1-dichioroethylene 1,300 ppb, and

1,}1,1-{richloroethane 4,800 ppb. Earlier 1n the report it is mentioned that low levels of

[lﬂulonium have been found in the groundwaler, although it 1s never mentioned where or 1n what

cvels.

Offsite Yaler Conlamination, Great Western Reservoir, which provides pert of the water supply

for Broomfield, 1s 1 S miles esst of the easlern edge of the plant and 1s fed from the north and

south forks of Walnul Creek, which run through the plant sile Plutonium 1s eslimaled to be in

}ge ;ake's sediments in 244 mCi and americium 1n 73 mCi, besed on a single core sample from 8
81 sludy

Slandley Leke, 2 miles southesst of the plant boundary, 1s fed by Woman Creek and supphies
pari of the water supply for Westminster, Northglenn and Thornton Bascd ogain on a single
core sampie from 8 1981 study, plutonfum wes found et about 61 mCi and Americtumn al 18 mCi
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Prepared by Jan Pilcher
Citizens Against Rocky Fiats Conlamination
Seplember, 1986

In general, details in this document are inedequate for a thorough assessment of (he levels of
conlaminalion at various siles, and will depend on furiher dola being generaled Asexamples,
the study does not cile st which well the highest levels of TCE were found, 1t does not cile where
or in what amounts plutonium was found in groundwaler In numerous cases, the document
slales that a cleanup of & site “should have taken place, " bul does nol document when, by whom,
or whal wes done  The EPA and CDH, as well s concerned citizens, must follow up on each of
these coses o meke sure the proper documentstion is supplied.

The DOE frresponsibly uses proposed EPA guidelines thal have never been eccepled es 8 stendard
to assure the public that offsile plutonium conleminalion of the soil is safe (Section YAS on
Contamination of the Land's Surface) The DOE should have used the Coloredo State inlerim
standard which is considerably lower. in fact there is enough controversy over the stendards
thal Dr. Edward Martell, a nuclesr chemis! al the Nalional Cenler for Almospheric Research,
with Dr Lappenbush, formerly of the EPA, have proposed stendards 10 times lower then the
slale standards

information in the Meleorology section is misleeding in stating thal wind drainege flows from the
Rocky Flats Plant turn and move toward the north end noriheast. Resuspension of soil
conleminalaed with plutonium occurs when the wind 1s strong and eveeeds 20-30 knols/hr,

blowing almost directly into the heart of Metropolitan Denver, east and southesst, 8s non-DOE
studies have documented

There is no mention of a triticahity event 1n the 1957 fire, when plulonium, which hed built up
in the fillers over a four year period, may have gone critical and spresd fission products
downwind This could eccount for high levels of cesium-~up to 31 Limes background
levels--found by Dr Corl Johnson in soil studies around the plant, and for the fect that levels
were found 8! levels len times higher nesr the plant than a few miles ewsy Cesium, created only
&s 8 by product of nuclear fission, could have been produced during a single criticality at the
plent during the fire Another possible source might be nuclear fuel rods slored at the plent
which may have burned in one of the fires, producing cesium Cesium is not mentioned in the
CEARP Phese | document.

The burning of depleted uranium in oll at the plan! was frequently done In the early years of the
plant’s aperslion wilh scrious palenlial heallh consequences Depleted uranium means the
U-23S has been removed, but not other redicactive isotopes Ursnium oxide snd uranium dust,
alteched (o smoke particles and carried by the wind, were very likely {nhaied by populations
downwind Uranium 1s an exiremely effective carcinogenic agent, even though il 1s 8 lower aiphe
emitler then plutonium, with the potential for causing cancers and genetic damege, the laller is
serious because 1t lends to concentrate 1n higher levels in the germ cells of the gonods <

Plutonium and americium inventories in Stendley Lake and Great YYeslern Reservoir were based
on single core samples, and should be much more thoroughly documented The dacument says thet
"based on current dala, existing conditions do nol pose an envirenmental risk,” citinga 1976
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EPA document  Microorganisms end {1sh, which may be heavily contaminaled, should also be
studied

Plulonium contaminalion on site 1n some aress may be much higher than this document suggests,
as much as 100 Limes higher according lo Dr. Edward Marlell 1n lhe 903 drum slorege ares,

Dr Marlell estimates that if S00 drums corroded and spilled their conlents, cach wilh 6 grams
of plulonium, an estimated 21 kilograms of plutonium leaked (16 grems of plutonium equals one
Curie, so potentiaily 1000 Curfes could have been released ) The CEARP document, produced by
the DOE, cstimates 11.4 Curies wes relcesed Levels of rodicochivily were documented by ERDA at
50,000 picoCuries per gram just off the asphall ped 1aid down as part of a conleinment effort by
the plant in 1969, Dr Martell estimated that conlaminstion under the 3 3 acres of asphall may
be es high es a few million times nearby fallout lavels { which meesure 0S picoCuries/gram
locally ) Much of the plulonium relessed into the soil in the years before the area was paved
over blew downwind lowerd the Denver Melropolilen erea.

Perhaps the most serious health issue for populeled areas downwind of the plant is the offsite
so1] conlamination by plutonium, which is nol mentioned 1n this study.

CONCLUSIONS

The CEARP Phase | document 1s required resding for anyone who wishes {o seriously momilor tne
Rocky Flals Plant Although details are inadequate for an in depth assessment, this 1s the first
major DOE document to conflirm to the general public that the extent and levels of contamination
{rom hazardous chemicsl and radioactive wasle are very serious.

I will be exiremely 1mporiant for the public to monitor the follow up to this document, CEARP
Phases 11 through Y, and cleanup plans as they are submitled by the plant to the EPA and CDH, to
make sure thal the work 1s ectually done and thal the holes in dala, such ss the promised
radiometric and lank surveys and groundwaler assessment, are adequslely filled in The public
musl have inpul on violalions of deadiines and inadcquatle or unworkable cleanup plens The
public should press for {he relesse of documents now unavailable {o them because of the
Unclessified bul Conlrolled Nuclear Data ststus assigned by the DOE.

This clean up will cost hundreds of millions of dallers, so it will slso be impartant ta press for
the addition of Rocky flals, along with other federal facililies, {o the Superfund Hational
Prioribies List. At this point 1t 1s stil] proposed but not eccepled on the list

Cleanup monies currently will come from the DOE's operating budget for envirsninental clesnup.
That budget 1s essentially a polilical decision made 1n Cangressional Appropristions commillees,
and depends to some extent on strong community pressure and lobbying from state and
Congressional representstives, es recent sppropriolions {o nucicor weopons focihtics in
Savannah River, South Carolina, and Fernsid, Ohio have proven

We must also urge the Stale Health Department and the EPA lo provide adequnte personnel end

resources for oversight of this clesnup 1 suagest Lhal the leqislalive commitlee request @
specific eccounting of how many full-lime emplayees al e CDH and EPA are currenlly sssigned
to the Rocky Flals cleanup effort, and 1f these egencies feel the level of slalfing is edequale

Lestly, it w1l be important to press not just for conlainment of contamination en the plant, but
8 (horough clesnup, especiaily of plutonium conteminaled erens, ac plulonium, with 8 half-hife
of 24,000 years,lests forever and can affect the heaith of all fulure gonerations



