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The purpose of h s  Proposed Actlon Memorandum (PAM) IS to request and document approval 
of the Department of Energy s (DOE s) proposed Accelerated Response Actlon (ARA) to 
remove Izuhonuchde-contammated sods ( hot spots ) at SIX spemfic locat~om w i t h  the 
Indwidual Hazardous Substance Site (IHSS) 119 1 and near IHSS 119 2 at the Rocky Flats 
Envmnmental Technology Site (RFEIS) located m Golden, Colorado These IHSSs are located 
w i t h  Operable Umt No 1 (OU1) (Figure 1 1) Con- sods approxmately 3 feet m 
h e t e r  and approxrmately 2 feet m depth at each of the SIX locabons contam substantd 
a&viQes of either plutomum (Pu)/amencium (Am) or u m u m  0, as well as traces of several 
organ~c compounds This ARA wdl mclude excavatmg, contamemmg, and stomg the 
contammated sods from these hot spots The objectwe of ths ARA IS to si@cantly reduce 
potentd nsks to workers and the pubhc posed by the mhonuchdes present m the hot spots 
The ARA should be consutent with kture longtexm cleanup plans for OU1 because it 
permanently reduces health nsks and contammant mgratm p0tent.d at OU1 

The hot spot removal IS an ARA as defined m the proposed language to modlfy the current Inter 
Agency Agreement (IAG) 1 e a remedud response actlon that all parbes (DOE Envmnmental 
Pm-on Agency Regon Vm P A ] ,  and Colorado Department of Health [CDW) agree IS 
necessary and appropriate to mt~gate a threat or potentd threat to pubhc health or envmnment 
and can be mplemented m 6 months The PAM IS the p m q  document used by DOE m 
malung its decision to undertake the amon and, therefore, substmtmtes the need for the -on 
and the selected cleanup method 

2 0 SITE BACKGROUND 

RFEiTS is a govenunent-owned contractor aperated fachty that IS part of the natronwide nuclear 
weapons pmduc&on complex Untd January 1992 RFETS was Operated as a nuclear weapons 
research development and pmductlon complex RPBTS fabncated nuclear weapons 
components from plutomum, m u m ,  berylhum (Be) and stamless steel Support actmbes 
mcluded chermcal recovery p u & a o n  of recyclable transumc nuhonuchdes and research 
and development of metallurgy m a c h g  nondesmctlve testmg coabllgs remote enpeemg 
chemstry and physics "he RFETS is currently a Resource Conservmon and Recovery Act 
(RCM) hazardous waste treatment/storage fachty RFETS is 111 transiQon from a defense 
pmlumon fachty to a fachty that wdl be used for such f u t u ~  msions as envmmental 
restomon waste management mmtaumg p d o n  contmgency and eventually 
decontammon and decomrmssloxung 

The IAG signed by the DOE, the EPA, and the CDH m 1991, grouped RFETS-cOntamurated 
amas mto 16 OUs The IAG requms the mvemgi&on study and m-on of OU1 as well 
as the other OUs at RFWl'S 
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IHSSs 119 1 and 119 2 at OU1 have hrstoncally (1968-1971) been used for tempomy storage 
of drums of wastes contammg radtonucldes solvents and orls A combmed RCRA Fachty 
Investq@on (Rm)/Comprehensive Envmnmental Response Cornpensatton and Ubh ty  Act 
(CERCLA) R e m a  Investsgabm (RI) was conducted m three phases to evaluate the nature and 
extent of ContammaUon resultmg from releases of hazardous substances at MsSs 119 1/119 2 
and other IHSSs at OU1 The Phase III F d  RWIU Report was submtkd to EPA and CDH 
m June 1994 (DOE 1994) The RFI/RI confirmed the presence of sod and groundwater 
contammated by radlonucldes andor oqpuc chem.mil compounds The sod and groundwater 
Contammabon at IHSS 119 1 described m the Phase 111 RFI/RI report was consutent with leaks 
from drums contammg radlonuchdeantamm@i lathe coolant or other process wastes generated 
by hstoncal opemt~ons at RFEIS 

A detaded dologrcal survey idenafed the hot spots whch m k n % e  areas of sod 
contammated with u m u m  plutomum and americium (see S-on 2 4 1) These areas m 
identJfed m the RFI/RI report as locabons SS100193 SS100293 SS100393 SS100493 881 
16/17 and 881 18/19 Five of these contammted areas are clustered withxn a small area m 
IHSS 119 1 The slxth contarmnated ate8 is located near IHSS 119 2 (Figure 2 1) 

2 2  SICAL LOCATION AND LAND US$ 

RFETS is located m mral northern Jefferson County approxunately 16 d e s  northwest of 
Denver Cibes witbm a 1O-mde nubs from the center of RFETS mclude Boulder to the 
northwest Broomfield Lafayette and Louuvdle to the northeast Westrmnster to the east, 
Arvada to the southeast, and Golden to the south Appmxmately 50% ofthe area w i t h  10 
d e s  of RFBTS IS m Jefferson County, 40% m Boulder County and 10% m Adams County 

RFETS consists of apprommately 6 500 acres of federally owned land m Townshp 2 South 
Range 70 West Sections 1 to 4 and 9 to 15 6th Pnncpl Mendm ("2s R70W 1-4 9 15 
6PM) A secured area of appmxmately 400 acres IS centrally located w i t h  RFETS The 
secured area IS surrounded by a M e r  zone of appmxmately 6 150 acres m area OU1 IS 
located m the southeast w o n  of the secured area adjacent to its muthem boundary 
(Figure 1 1) 

There IS M e  resdentud or commemal development withxn a 4 d e  rad~us of the center of 
RFETS Approxunately 9 100 people made witbm a 5 mde radrus Appmxunately 316,000 
people reside withxn a 10 -de  &us The populabon withxn a 50-mile &us IS approxunately 
2 2 mdhon 

Generally, those areas closest to RFElTs are zoned for rndwtnal development and those farther 
away axe zoned for mdentml development Smce 1973, w e d  new m~dential subdmsions 
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have been developed to varymg degrees withm a few d e s  of the buffer zone, partmlarly to 
the east and southeast Add~t~onally, several ranches are located wi- 10 d e s  of RFBTS 
These ranches are assocated with equestrian act~v~tm and produce crops, beef cattle and rmlk 
Two small cattle herds of appmxmately 10 to 20 cattle each axe located southeast and east of 
RFETS The predommant uses unmbtely southeast of OU1 appear to be open space smgle 
famdy detached dwebgs and horse boardtng operatons In all 70 parcels m Jefferson County 
sumundmg RFBTS to the east south and west have been identdled and des~gnated The laad 
use data axe summanzed m Table 2 1 Land to the north 1s m Boulder County and has not been 
identtf ed 

Table 2-1 

Jefferson County Land Use Surrounding RFETS 

IQdustnrl Planned Development 
Mlnlag-conswvatlm 

2 3  SIC& E"MENT AND ECOLOGX 

There are no floodphs, natural wetlands or hstoncal/archeologml featum at OU1 OU1 
is not mtended for development of any u q u e  natural fesource There is a constmcted wetland 
located m the vicmty of OU1 whrch was W t  because of damage to wetlands d m g  
construmon of the fmch dmn an Interim MeasudInterm Rem- -on (IM/IRA) 
mplemented at OU1 We$lands OCCUT along Woman Creek and Pond C 2 whch are south of 
OU1 The wetlands wdl not be affected by t h ~ ~  fernoval achon 

prelunlnary stuches wnd~cted to date have not m&& the presence of tuque ecosystems at 
the Rocky Flats Bnvvonmental Technology Site The bald eagle (endangemd) black footed 
ferret (endangd), pexegnne falcon (threatenad), and whoopmg exam (enQngensd) wem 
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identtfied by the U S Fuh and Wddhfe Semce as potentmlly present RFETS (Peregme 
falcons nest on hgh chff sides and nver gorges, wkch axe absent at RFEIS Peregnne falcon 
nestmg sites have been mrded 4 to 5 miles west of the s~te ) However the U S Fuh and 
Wddhfe Service found no adverse affezt on endangered species multmg from current act~vitIes 
at OU1 

2 4  

2 4 1  HotSDotIn V- 

A hot spot was dwovered unexpectedly dumg a prejob survey for the mtenance of the 
IM/IRA extramon well withrn IHSS 119 1 The hot spot dunensions were prehmmady 
detemed to be roughly 10 mhes m b e t e r  by 12 mches deep with Wvihes rangmg from 
10 nanoCunes per gram (nCdg) (surface) to 50 picoCunes per gram @Cdg) (at 1 foot) The 
area was posted and staked off m August of 1992 to control access 

EG&G prepared a Supplemental Suficml Rad~ologcal CharactenzaOon Achon Plan to evaluate 
whether other hot spots extst at OU1 The mon plan presented a two-part field charactembon 
approach as follows 

Part I Chamctermng the areal extent of the identified anomaly usmg a Field 
Gamma Spectroscopy System (FGSS) conswtmg of a truck mounted a g h  Punty 
Germmum (HPGe) Detedor and charaaenwag the vertical extent through 
subsurface sampbg and analym 

e Part II Conductmg a quanhtatwe and quahtatwe rad~olog~cal survey (QQRS) to 
idenbfy other hot spots usmg mulhple field measurement techmques These 
techques mcluded FGSS followed by walk-over Field Instrument for the 
Detectaon of Low Energy W h o n  (FDLER) smeys followed by portable 
gamma spectroscopy system (PGSS) surveys of identdied areas of elevated 
acttvity 

Ths approach as well as the de&& of the plan was m e w e d  and approved by BPA and CDH 
Figure 2 2 ehbits the conceptual design of the charactemon plan Table 2 2 summaflzes 
the actual events of the hot spot sample act.1v1t.m 

e 
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Table 2-2 

Hot Spot Emtory 

i 

‘ 1  

, I  
il 

I 

II Event I Date 

On@ hot spot idcnttfied 

HFGe Survey (idcnttfies 9 areas m 119 1 119 2 
and 130) 

Samplmg of on@ hot spot 

mDLER Survey (idcnttfies 4 hot spots) 

August 1992 

December 1992 to Jaauary 1993 

January 1993 

Much to A d 1 9 9 3  

Hot spot samplmg A M 1 9 9 3  

Receipt of vahdated data septembtr 1993 

Draft Report Fcbnwy 1994 

Fmal Report June 1994 

EG&G conducted pre- chamctemon and comprehensive samplmg of the ongmally 
idenMed hot spot on January 14 and 15 1993 The on@ 1-on is iden- on Figure 2 1 
as l m o n  SS100493 A PGSS was used to count each sample for mhoact~vity dunng the 
samplrng actwibes Usmg a shovel and trowel, d was sampled at appmxmately 1/2 mch 
mtervds Samples for chemcal analyses were collected at 0 75 niches 4 to 5 mches and 9 to 
10 mches below ground surface The sample hole was termmat& at approxunately 10 mches 
below ground surface due to the samplers encountermg a rock The samples wexe 
temporamly stored on site pendmg d e t e m o n  of an appmpmte laboratory to conduct the 
analyses 

The Supplemental and Suficd Rad~olog~cal C b m o n  Amon Plan Par& I and II FGSS 
surveys we= conducted m December 1992 and January 1993 Based on waste history, IHSSs 
119 1 119 2 and 130 were mvesbgated Each survey measurement covered a 75 foot mhus 
(150-foot b e t e r )  pmndmg a p p m ~ l y  90% to 100% deteaon coverage Each FGSS 
survey locabon with an mtegrated pomt soufce act~wty m r  that 20 mcrocunes of amencium 
241 was surveyed usmg the FIDLER The FGSS survey &atdied m e  anomalous areas and 
a FJIDLER survey was cond\lctBd to mlate and &heate poteatd anomahes identdied by the 
FGSS survey 

The FIDLER survey was subsequently umductd m March and -1993 to charactem the 
m e  anomalous areas Based on the survey four hot spot 1-ons were identified for sod 



EG&G ROCKY FLATS Manual No 
OU 1 F d  Proposed Acbon Memorandum 
Hot Spot Removal we 

Reviaon 

Organmhon 

ou194-oO06uN 
0 

16 of 35 
ou 1 Closure 

samphg (Pigure 2 1) The sod samplmg was perfomed on Apd 29 1993 by EG&G 
personnel with subcontractor support Surface sod samples were collected usmg the CDH 
protocol that specdies the collecbon of surface scrapes to a depth of 114-mch below ground 
surface Samples were then collected usmg a hand auger at depth untd auger refusal Each 
sample was screened usmg a PGSS A summary of the samples mllected, sample depth and 
the analyses requested IS prowded m Table 2 3 It bas been noted that the samples o n m y  
collected from SS100493 wefe not submtted for orgamc analyses due to the tune lapse between 
collmon and laboratory selaon, however, the l w o n  was resampled m Apd 1993 to collect 
samples for orgamc analysis 

The radlopcal surveys described above faded to detect the presence of two uramum hot spots 
prevrously idenmed m a surface sod rackologd charactenzat~on study conducted m 1987 The 
sample idenmaon numbers for these hot spots were 881 16/17 and 881 18/19 Dumg July 
and August 1994 an add~t~onal sod rackolog~cal survey was performed usrng the FIDLBR and 
FGSS to venfy the e m n c e  of these hot spots They were located, staked, and surveyed 
Then locahons are shown on Figure 2 1 

2 4 2  

2 4 2 1 Ra&onuchdes 

Hot spots were genemlly found to be markedly contammted with either plutomum/amencium 
or u m u m  

U m u m  was below background levels at SS100393, shghtly above background at SS100493 
and sigmficantly above background at SS100193, SS100293, 881 16/17, and 881 17/18 (Table 
2-4) The u m u m  contammtxm at SS100193 and SS100293 IS not at the lmmedrate su*, 
as the deeper composites have the hgher actIv~tIes Although there IS mufficmt data to 
determme the depth of u m u m  contamma~on at SS100193 the sigmficantly lower u m u m  
actrvity m the 0- to 3 7 foot composite sample versus the 0- to 2 foot composite at SS100293 
suggest the u m u m  contarmnatron IS largely m the upper 2 feet Only surface samples were 
collected from 881 16/17 and 881 18/19 thedm the depth of the uramum contammahon IS 
unknown However the data from the other hot spots suggest the uramum c o n m o n  IS also 
near the surface The m m u m  total uramum actIwtIes at SS100193 SS100293, 881 16/17 
and 881 18/19 are 566 pCdg 248 pCdg, 1 350 pCdg, and 3,060 pCdg respet%vely 

Plutomum at actIvitxs greater than 10,OOO pCdg, whch IS three to four orders of magmtude 
lugher than the activity of any other sod sample at OU1 was found m sod samples from hot 
spot SS100493 located m MSS 119 1 (Table 2-4) "Ius IS the on@ l-on that prompted 
the hot spot mvestqpbon The plutontum act~vity IS 6,670 pCdg at the lowest depth sampled 
(9 to 10 mches below ground surface) whch suggests the potentnl presence of sqpdkant 
plutomum mntamm&onatdepthsgreatcrthan 10 inches The dutrht~on of amencum 
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parallels that of plutomum The hghest actmbes (2 OOO to 4 260 pCdg) were also detected m 
samples from SS100493 (Table 2-4) Considermg the extremely low vernal m m o n  pokntd 
of plutomum and amencium m sods at the RFETS (DOE 1993), and considermg the u m u m  
(a more mobde mhonuchde) contammabon at SS100293 appears confined to the upper 2 feet, 
it can be reasonably assumed the plutomum/amencium contammahon at SS100493 IS also 
confined to the upper 2 feet 

Plutomum was below background levels at SS100193 and SS100293, but was 22 7 pCdg at 
SS100393 (0 to 0 25 mches) located just east of 119 2 Tlvs actwity IS consutent with OU2 
surface sod data mdxatmg the 903 Pad as a plutomum source However, the 0- to 1 foot 
composite sample had an actxvity of 14 7 pCdg whch IS somewhat mconslstent with the near 
surface contammbon hypothesis 

2 4 2 2 Orgamc Contarmnrrnts 

As menboned PCBs were analyzed m each sample collezted from SS100193 SS100293 and 
SS100393 (Table 2 3) No sample from SS100493 was submtted for PCB analysis Of the 
seven samples analyzed PCBs (&lor 1254) were detected m three of the samples the 0- to 
1 &foot composite at SS100193 (260 mcrograms per lulogram bg/kg]) the 0- to 0 25 mch 
surface scmpe at SS100393 (780 pg/kg) and the 0 to 1 &foot composite at SS100393 (460 
pg/kg) (Table 2 5) The PCB concenmons are smular to those found m samples from nearby 
surface sod samplmg stabons (range 132 5 to 1,200 pg/kg) (DOE 1994) The nearby surface 
sods do not contam hot spot levels of m-honuchdes therefore it does not appear that fluids 
assocuited with released m-honuchdes amtamed PCBs, although thu cannot be entmly ruled 
out 

Eleven PAHs were detected M the hot spot samples collected m OU1 The total PAH 
concentrabons are shown on Table 2 5 Concenmons are s m h r  to the results of the OU1 
wide surface sod samplmg results PAHs axe ubrquitous m surf8ce sods m urban areas and the 
elevated concentrahons do not appear to be assocrated with waste-related actwibes at the MSSs 

Toluene was present m samples collected from each of the four hot spot locabons and 
tetrachlomethene (PCE) was preseat m the sample collected from locabon SS100493 located 
m IHSS 119 1 The reported concentnaons are summarued m Table 2 5 The toluene results 
h c a t e  a trend of mcmmg conmtnaons with depth The surface samples at each locabon 
generally show the lowest OoCLcenftBfon, and the h g W  collccntraton was genedly reported 
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Table 2-5 

Orgamc Compounds Deteded m Hot Spot Samples 

ss100293 23 ND 2907 ND 
0-2 0 NA NA NA ND 

20-23 54 ND NA NA 

20-37 NA NA ND ND 

37-40 69 ND NA NA 

ss100393 0-025 13 ND 4602 780* 

0-1 0 NA NA 3 179 460* 

10-13 85 ND NA NA 

SS100493 0-025 ND 6 NA NA 

20-23 120 170 NA NA 

3 3-3 6 28 15 NA NA 

Rafer to F pura 2 1 for umpb IOC~~IOIM 

NA = N o t d y z a d  
ND =Notdatected 
&kg = rmcrogranu par luloprn 

Nota Only ndiologtul data emst for hot rpotr 881 16/17 .Id 881 18/19 

Aroclor 1254 

I 
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m the deepest mtewal This is true for each hot spot with the excepbon of locabon SS100493 
where the hlghest concentrabon (120 pg/kg) was found m the mddle mterval(2 0 to 2 3 feet 
below ground surface) The deeper mterval(3 3 to 3 6 feet) showed a marked decrease 111 the 
toluene mncentrabon (28 pg/kg) 

PCE was only detected m the samples collected from locatton SS100493 The lowest 
concentrabon was reported m the surface scfape sample (0 to 0 25 mch), and the mddle zone 
(2 0 to 2 3 feet) exhlbrted the hghest concmtrabon of 170 pg/kg The deeper mtewal, collected 
at 3 3 to 3 6 feet showed a marked decrease m the PCE concentxabon (15 pg/kg) whch IS 
consutent with the toluene trend 

2 4 3 Potentml for Raclronuclide 

At thls tune mhonuchde contammabon at the hot spots 1s confined to small areas However, 
the mhonuchdes m the surface soh could be mobdud by wmd -on (sumed wmds over 
50 d e s  per hour are not unusual at RFE"S) Tius m o b w o n  could result m transport of 
radlonuchdes to dlJtant downwmd locahons Wmds pmad from the wdnorthwest AII flow 
and &spersion cbcte-s md~cate wrnds come from the mountam to the west turn and 
move north and northeast along the South Platte aver valley and pass west and north of 
Bnghton Colorado The hot spot sob may ais0 be eroded and transported m overland runoff 
mto the Woman Creek dramage Surface water mmon IS most ltkely to occur dumg penods 
of mtense mmfall, such as that assocut& with the summer thunderstorms common to the 
RFETS vicmty It appears that the mhonuchdes am m a chemcal form with hn~ted water 
soiubhty Lmted solubhty reduces the potentd for radlonuchdes to leach mto deep vadose 
sods or groundwater The RFI/RI report mdcates that mhonuchdes axe not contammts of 
OU1 groundwater 

2 5  NATIONAL gRl0- LIST 0 ST- 

RFETS was proposed for mclusion on the NPL on October 15 1984 pursuant to Smon 105 
of CERCLA 42 U S C Q 9605 and became final on September 21 1989 Accelerated 
Response Act~ons are bemg planned pursuant to the language to mod@ the w m t  IAG, and 
40 CFR 300 415 

2 6 1  Prev~ousACtlQgg 

Previous amons at OU1 mclude mplementabon of an IM/IRA to collect and treat contammami 
groundwater whch began operatton m Apnl1992 (Fqgwe 2 3) 
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Groundwater is collected by a downgmhent french dram as well as from a buddmg footmg dram 
(Buddmg 881) and an extramon well and IS eated by a system consrstrng of ultraviolet 
o /pe romde  omdabon for removal of orgiuucs and ion exchange for removal of trace metals 
and salts Treated groundwater IS discharged to surface water after it has been treated to meet 
the Appllcable and Relevant and Appqnate Requments (ARARs) estabhshed for OU1 The 
treatment system capacity IS 30 gallons per m u t e  (gpm) 

2 6 2  C u m  nt 

Acbons bemg conducted at OU1 are Wted and rnclude normal operabon of the French Dram 
and treatment fachty Collectad waters are also sampled for subsequent chemcal analysis 

2 7 STATE AND u)CAL AUTHORITIES 9 RO 

2 7 1  States nd LOCP'I to Date 

Through its authonty pursuant to the IAG CDH has provided overnight dunng the RFI/RI 
process To date neither CDH nor local authontm have taken spe!cfic actsons to W s s  
removal of the hot spots 

2 7 2  P otentnl for Con@ped State and Local Res- 

CDH wdl conmue regulatory oversight through the IAG It wdl not be necessary for local 
authontm to undextake reqmnse sons as the responsibhty ha completely with DOE By way 
of tlvs PAM DOE is aggmssrvely purnumg the removal amon 

3 0  POTENTIALTEREATST0PUBLICHEALTHANDE"MENT 

Thls Accelerated Response &on is bemg undertaken because the site condIbons specfied m 
40 CFR 300 415(b)(2) have been observed and the response -on can be conducted rn less 
than 6 months per the draft mmed IAG Based upon the r e v ~ w  of the potental for exposure 
to and miptxon of chenuds present rn the su&m and shallow subsurface sods at the hot spots 
locabons the wnd&ons specfid at 40 CFR 300 415(b)(2)(i iv, and v) have been met i e 
actual or potentd exposure to human popuWons hgh levels of hazardous substances largely 
at or near the surface and weather mnchons that may cause hazardous substances to mgrak 

3 1  

There are current health nsks to workers and future health risks to the publlc posed by the 
mhonuchdes (plutolllum and axnencium) m the hot spot sods @OB, 1994) The dormnant 
pathways for expome to the radtonuchdes am =dental rngestlon of sods and mbalat~on of 

t w- 
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dust As shown m Table 3 1, the esbmated mmogemc rrsk for a cumnt on site worker 
(security specuhst) IS 1 1 x 104 This nsk just exceeds EPA s 106 to 104 m g e  for acceptable 
exposure [40 CPR 300 43O(e)(2)(i)(A)(2)] The mk to an on site f b t m  mdent IS 2 7 x 1C2 
If the hot spots am pment, and only 9 8 x lob If the hot spots are removed (DOE 1994) 
Although the nsk estmmon IS consematwe because the hot spot nuhonuchde actwitm wem 
averaged with the other sur€ace sod data without considerataon for a m  weightmg, it IS clear that 
the presence of the hot spots have the potentml to pose unacceptable health mks 

Furthermore the hot spot sods proposed for removal are cumntly subject to erosion and 
subsequent migrabon of radmamve contammints mto the Woman Creek dramage ama The 
potentml for mwon and sp-g of c o n m o n  through runoff IS m c d  by pemttmg 
the contammints to r e m a  m place 

Table 3-1 

Estmated Camnogenic Rwk from 
Exposure to Plutomum and Amencium in OU1 So&* 

Cumnt On Site Worker 
(whot spots prastat) 

Ingcataon of sod 
Inhalahon of dust 

I 
Future On Site Rmdcnt 
(whot spots pressnt) 

Inptmn of aod 
Inhalahon of dust 

I 
Futun On Site Resident 
(whot spots removed) 

Ing-on of sod 
Inhalah01.1 of dust 

~ l n o g ~ c  Rlsk 

Pu239240 I Am 241 I Total 

36x106  11x106 4 7  x l06  
8 5 x l W  2 X l O J  1 0 5 X l W  

Total Rl6k 1 1  XlW 

21X1O2 4 3 x lo3 2 5 x 10-2 
1 s x 10-3 45x104 2 2 x 10-3 

Tot.1 bsk 2 7 x  l o 2  
6 6 x lo7 1 2 x  107 7 8 x 1 0 7  
79x106  11x106 90x106  

Total Risk 9 8 x 104 

*AdaptedfromDOE 1994 

3 2  

The RFURI concluded that wMe some con- m OU1 sods occur at potentdly tomc 
levels the contammated areas 81ie not large enough to result m a slpficant threat to the 
populabons of plants or anrmals at and m the wcuuty of OU1 (DOE 1994) PCBs and PAHs 
but not radtonuclrdes are at cowxntrabons m surface sods potentralty toric to ecologcal 
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receptors The concenmons of PCBs and PAHs m the hot spots are typical of those found 
sporad~cally m surface sods at OUl However the restsTcted duitnbuhon of these contammints 
h i t s  the durataon and frequency of contact with the receptors, and therefore lumts exposure 
With respect to the mhonuchdes the actmitm at the hot spots were lower than the calculated 
sod actavitaes that are estunated to result m a cntacal dose of 0 1 d d a y  m atlzmal &sues me 
International Atomc Energy Agency states that dose rates below 0 1 d d a y  do not result m 
adverse effects m plants or anunals (IAEA 1992)] The sod achmtm that could result m the 
cntIcal dose are 600 OOO pCdg 560,000 pCdg and 1 800,000 pCdg for plutomum amencium 
and u m u m  respectwely The m u m  act~vitm m the hot spots for these radlonuchdes are 
17,400 pCdg, 4,260 pCdg, and 3,060 pCdg respectively 

4 0 ENDANGERMENT DETERMINATION 

Actual or threatened releases of mhonuchdes from thrs site If not addressed by mplementmg 
the response amon selected m h s  aaon memorandum may present an =ent and 
substantd endangerment to the pubhc health 

5 0 PROPOSED ACTIONS AND ESTIMATED COSTS 

The proposed A M  wfl  conslst of smple excavabon of contammted surface and shallow 
subsurface sod The removal wdl be conducted m 8ccord811ce with a site Spectfic Health and 
Safety Plan (HSP) and Smplmg and Analysls Plan (SAP) by tramxi Rocky Flats Envmnmental 
Technology Site staff The HSP addresses the physical and chermcal hazards assocrated with 
the work and the SAP mcludes the of the field and laboratory analyses that wlll be 
employed to guide the excavataon and pmvide ConfiiQon data that the sods were removed 

Pnor to exav&on of the soils the FIDLER and FGSS wdl be used to estabhsh baselme 
mhonuchde specrfic actmhes at the hot spots The sods wdl then be excavated umg hand tools 
or a backhoe The hot spots appear to be approxmately 3 feet M <Ilameter and appmmately 
2 feet m depth "Ius equates to a volume of appmxmately 0 5 cubic yards (yd3) per hot spot 
Mvision has been made for mtamermt~on and storage of up to 1 5 yd3 of sod per hot spot, 
If requved Hot spot sods wdl be placed lnto hed, steel drums as they are excavated 
Excavahon wdl p d  m 6-mch depth mcrements and contmue untd the remamng sod ehbits 
local background levels of rad~oactmty as m e a s d  with a mLER The hot spots have 
surface act~mt~es as measumi by a FIDm that are typically 2 to 100 bmes lacal background 
Themfore 10 mDLBR d g s  on the local sods sumndrng each hot spot wrll be taken to 
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estabhsh a mean and standard devaon for local background h b o n  The mean readmg plus 
2 standard devmbons (the 95th pemtde  of the local background acbvlty measurements) wdl 
be used to define the local backgmund a-wty at each hot spot 

After sods have been excavated to acheve local background levels an add1tod6 laches of sod 
wdl be excavated to ensure the hot spot has been removed The FGSS wdl agam be used to 
estabhsh postremoval mhonuchde specfic total actrviba m the excavabon and m the 
sumundmg sod Confirmatory sampla wdl be c o l l d  and slpped for off site laboratory 
analysis (Pu 239 240 Am 241 U 233 234 U 235, and U 238) to document the hot spot was 
removed and local background levels of racitonuchdes If it IS detemmed local 
background levels have not been acheved, add~t~onal excavaton of hot spot(s) wdl contmue untd 
the objectwe has been met 

The HSP identdies the occupat~onal an momtomg and dust control measures that wdl be 
u t k d  dumg the excavatzon In preparrng the HSP, the Fmd Plan for Pxevenbon of 
Contarmnant Ihspemon (PPCD) (February 1992) was used for specfic guidance as to the 
appropmte amons to take dunng excavatzon aambes m order to prevent resuspension of 
contammated matenal and h u t  potentd exposure to the workers publlc and the envmnment 

The maxunum measured sod conbumnabon lewels of the hot spots have been cornpami to the 
Sod Threshold Levels for Zone B m Appenb 5, Attachment A 5 1 of the PPCD 
Contammabon levels m sod were found to be less than the threshold levels Therefore, the 
excavabon is considered a Stage 1 amwty For Stage 1 ac0wte.s occupat~od an moxutomg 
and dust suppression am nevertheless requmd 

The hot spot removal &on is consided a m o r  excavmon, s m h r  to trenchg Thls type 
of excavabon results m mlarmal sod dusturbane with the preferred dust suppression method 
bemg spmymg the ama with clean water Smon A 6 3 2 of the PPCD states the method IS 
easdy mplemented hghly effectwe Manual rmstmg, as defined m the HSP wdl be 

conducted as the excavaon proceeds S m o n  of the sods wdl not be r e q u d ,  m that a sod 
molsture content of 10 to 15% IS adequate to Wt suspenuon of sods (Sectton 7, PPCD) 
Occupabonal an momtomg conducted dumg the excavatzon wdl mclude lapel samphg for 
&me rachoiict~vity acwrdmg to procedure 4-16300.ROl04 &5 Lapcl Air Sanphng with an 
amon level of 1/10 of the Denved Auborne Concenmon PAC) 

The excavated mated placed 111 the hed steel drums wdl be managed m accordance with 
RCRNColorado Hazardous Waste Act (CHWA) and DOE q m m e n t s  (see Sechon 5 1 5) 
Drums of contammted sod wdl be placed mto storage on the day of generahon m accordance 
with DOE order 5820 2A It IS atmated that the volume of contarmnated sod should fill a total 
of approxunately 12 to 36 55 gallon drums for all 6 hot spots It IS anbcqated that this matenal 
w d b e  stored at Rprrrs RCRA SI& 18 OQ Although not part of ths AWL, the sod wdl hkely 
be sent to Envuocare m Utah for d q x d  DOE currently has a contmct d En- for 
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the &sposal of low level and low level rmxed wastes generated at the Rocky Flats Envmnmental 
Technology Site 

The proposed ARA wdl acheve a hgh degree of performance rehbhty mplementabhty and 
safety In terms of performance it wdl permanently reduce potentd pubhc health nsks and 
mgrabon of ra&onuchdes that are posed by the present dspositton of the hot spots 

Excavatson IS a rehble technology for removal of c o n m o n  and long term operatton and 
mamtenance is not requved Excavatton can also be mplemented mdy and readrly Spec& 
permits wdl not be requrred and rmxed waste storage cajmcity IS avadable at RFETS for the 
excavated sods In terms of safe, the hot spots are relatwely small and theu excavatton wdl 
not present a nsk to the pubhc or result m adverse affects to the envmnment As menttoned 
appropriate health and safety pmcauttons wdl be taken to ensure safw of both workers and the 
pubhc 

5 1 2  Contnbu tion to RemperfoFmnnce 

Th~s ARA reduces the potentd nsk to on site workers assocmkd with exposure to contammated 
sod through drrect contact or mhalatson of suspended partrculates and prevents donuchde 
mgratson mto the Woman Creek drarnage through erosion or surface water transport rn overland 
runoff "Ius is acheved by removrng fielddebctable donuchde contammatm from the areas 
thus ehmmatmg the potentd for human exposure or radronuchde rmgmtton Although the 
long term cleanup plan for OU1 has not been formulated, the objecbves of permanently reducrng 
health nsks and contammant m-on potentd at OU1 should be consmnt with future 
long term cleanup plans It IS noted that h -on is not mtended to remove all donuchde 
contammatton or to be a final amon for the p f i c  MSSs Any mnamng c o n m o n  wdl 
be addressed m the OU1 Correctrve Measures Study/Fmibhty Study The response -on wdl 
be performed m less than 6 months 

5 1 3 -ve Technolmeg 

A dwussion of alte-ve technolog~es to land dlsposal IS not q w d  as h ARA does not 
mclude treatment andor dsposal of the drummed sods 

5 1 4 meerw Evalu&@n/Cost 

An hpexmng Bvaluat~odCost Analym @E/CA) IS not n q m d  for ARAs per the proposed 
language to the cufzent IAG 
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5 1 5  Amhcab le or Relevant and ADpm~mte Rqumenfs 

Response achons at Superfund sites must meet two fundamental cleanup reqmments Fmt, 
they must attam a level of cleanup whch at m u m ,  ensures p w o n  of human health and 
the envmnment [CERCLA Sechon 121(d)(l)] Second response mons must attam or exceed 
the requuements of all apphcable or relevant and appqmte federal and state envmnmental and 
health standards (ARARs) [CERCLA Sechon 121(d)(2)] Because tfus response m o n  wdl 
occur on site only the substantwe ARARs wdl apply, -ve requvements (such as 
permits) need not be met 

The hot spot removal amon for Operable Umt 1 wdl meet all federal and state ARARs 
CERCLA ARARs are & v W  mto three types chemcal specfic -on specxfic and locauon 
specfic Chemcal specfic ARARs are those that set health based or nsk based concentmbon 
h i t s  for sod, groundwater or s u r f . .  water for specxfic pollutants Sod cleanup standatds 
for toluene and tetmhlomethene do not yet exlst These standards wdl be estabhshed m the 
federal rule that 1s pendmg, that wdl revise the hazardous waste idenhfimon process (RCRA) 
Them are no chenucal specfic ARARs for radronuchdes m sods However, there are residual 
sod standards for radronuchdes as a class (DOE order 5400 5) -on specxfic ARARs are 
regulatrons that set restnmons on actwibes or contammant levels based on umque chamctenstxcs 
of the site Examples of these are standards under the Wddemess h - o n  Act the Nabonal 
Regnter of € W o r d  Places and the Nabonal Flood Insurance Prom There are no 
promulgated federal or state chermcal specfic or l m o n  specxfic ARARs for the removal 
amon The appropriate -on specxfic ARARs are hsted specfically m Table 5 1 

Federal amon specxfic ARARS for ths response -on lnclude RCRA standards for generators 
of hazardous waste and for contamer storage (42 U S C Sechon 6901 et seq , and 40 CPR Parts 
262 and 264) OSHA standards for worker promon dunng hazardous waste site remdnbons 
(29 U S C S m o n  651 et seq and 29 CFR Part 1910), Atomc Energy Act (AM) standards 
for protectmg workers m the handhg of radroachve material and standards for storage of 
radmactwe m a t e d  (42 U S C Seclhon 2201 and 10 CFR Parts 820 and 830 and al l  apphcable 
DOE Orders pursuant to the AM) 

State amon specrfic ARARs for the removal rnclude CHWA standards for hazardous waste 
generators and contamer s tove  (CRS Sechon 25 15 101 to 25 15 313 and 6 CCR Sechon 1007) 
(Th- appropmte standards are sdentml to the federal RCRA standards for kgequauhty 
generators and for contamer storage and therefore are not repeated) and Colorado Au 
Pollubon Rwenbon and Control Act standards for 8u: emusions (CRS Sechon 25 7 101 to 25 7 
609 and 5 CCR Smon 1001 
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Colorado s Radnbon Control Act apphes to parhes hcensed or r e p t e d  under the state 
progmm Because DOE has its own hcensmg program it IS not hcensed by the State of 
Colorado Therefore the Colorado Radmbon Control Act IS not apphcable to thts m o n  or to 
the Rocky Flats Envmnmental Technology Site 

5 1 6  Proiect Schedule 

Assummg the ARA b e p s  Septembr 20 1994, as ongrnally scheduled, 5 workmg days are 
allowed for mobhzabon followed by 10 workmg days for the hot spot removal, samphg, and 
waste transfer to pemtted stow and a final 2 workmg days are allowed for 
demobhza~oddecontammabon The ARA is thus expected to be completed by October 12 
1994 

5 2  COST 

As shown 111 Table 5 2 the total estmakd cost for removal of the SIX hot spots IS $229,000 
The scope emate  considers the cost of plamng, sod removal packagmg, and stormg and 
reportmg There IS no operat1011 and mamtenance cost assocnted with excavatmn and stomge 
of the sod The esbmate does not mclude any costs for analyss, treatment or -sal of the 
sods 

Table 5-2 

OU1 Hot Spot Removal Costs 

Q&m 
75 600 
13 100 
72 300 
7 loo 
9600 

31 OOO 
u).300 
229 OOO 
0 

0 
229 OOO 
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6 0 EXPECTED CHANGE IN THE SITUATION SHOULD ACTION BE DELAYED 
OR NOT TAKEN 

Any delay m the proposed removal -on wdl result m adcht~onal potmtd unacceptable 
exposure of on site workers to domchdes through drrect contact and par&culate *on 
and further envmmental rmgratron through wlnd -on and surface water moff from summer 
showers Therefore removal of the hot spots pnor to the final rem& -on at OU1 IS 
n-sary 

7 0  RECOMMENDATION 

DOE mtends to mtmte the proposed removal mon by September 20, 1994 

8 0  REFERENCES 

DOE (U S Department of Bnergy) 1993 Prelrnunary Om$ Phase II RFI/RI Repon 903 
Pad Mound and Ebst Tknches Areas (Operable Umt No 2) Depulment of Energy, 
Rocky Flats Plant Golden Colorado December 1993 

DOE (U S Department of Energy) 1994 Rnal Phase RFI/RI Repn 881 H z h &  Area 
(Operable U't No 1) Department of Energy Rocky plats Plant, Golden, Colorado, 
June 1994 

IAEA (?ntemat~onal Atoxxuc Euergy Agency) 1992 Eflects of Ionrpng M a t r o n  on Plants and 
Arumak atLevels Implredby cvrent RaGMnon Protection StMdardr T e c b d  Reports 
Services 332 IAEA V i m  
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