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EXECUTIVESUMMARY 
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The subject Intenm Measures/Intenm Remedd Amon Plan/ Enwonmental Assessment 

(IM/XRAP/EA) addresses =dual free phase volatde orgamc compound (VOC) contammahon 

suspected m the subsurface untiun an area idenbfied as Operable Umt No 2 (OU2) Thls 
IMIIRAPIEA also addresses radionuchde contarmnahon beneath the 903 Pad at OU2 Although 

subsurface VOC and donuchde contammatton represent a source of OU2 ground-water 

contanunabon they pose no immediate threat to pubhc health or the enmnment "his is 
because the extent of the contammated ground water plume is contamed well u n h  the plant 

boundary and its rate of migrabon is not expected to result in off site mntaminabon before final 

remediabon of OU2 is implemented (EG&G 199Oc) 

IM/IRAs are typically used as a vehsle for contaminant nugratton abatement and/or nsk 

reduchon However, using the MIRA to gam sibspecific remednl mformabon to support 

final acbon is also JustIfiable For example the U S Enwonmental Protechon Agency @PA) 

Office of Solid Waste and Emergency Response (OSWER) Dmcbve guidance for ground-water 

remedial achons states (EPA 1989a) Response measures may be implemented to prevent 

further mgrabon of contarmnants if they wdl prevent the situabon from gettmg worse, uutnte 

nsk reducbon and/or the operatton of such a system would prowde mformatton useful to the 
design of the final remedy 

This IM/IRAP/EA idenbfies and evaluates intenm remedial acbons for removal of =dual free- 
phase VOC contaminabon from three different subsurface envuonments at OU2 The term 
residual refers to the nonaqueous phase contammatton remauung UI the sod matnx (by 

capillary force) subsequent to the passage of non aqueous or free phase hquid through the 

subsurface In addibon to the proposed acttons tius IM/IRAP/EA presents an assessment of the 

No Acbon Altemattve Th~s document also considers an mtenm remedial actton for the removal 

of radionuclides from beneath the 903 Pad The decision to pursue such an actton wdl be based 
on the results of treatabillty studies exmning radionuclide removal technologws, currently bemg 

conducted by the U S Department of Energy (DOE) Each of the proposed VOC removal 

acbons involve zn situ vacuumenhanced vapor extractton technology The remedial acttons are 

proposed not for reasons of mttgatmg an immediate threat but rather for the collectton of 
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informahon that will a d  m the selection and deslgn of final remedlal m o n s  that address 

subsurface residual -phase VOC contammahon at OU2 Also, the IM/IRA takes advantage 

of the benefit afforded by a small scale, early rem& achon at a slte where the uncertatnhes 

assoclilted wth subsurface remedlahon are great The purpose is m agreement wth a recent 
recommendahon by the EPA OSWER wth respect to subsurface remdahon (EPA, 1989a) 

The major recommendahon is to onent our thmlcmg so that we mtmte early achon on a small 
scale whde gathenng more detaded data pnor to commttmg to full scale restorahon This 

guidance also advocates that a proposed achon provide system flexlbhty so that it may be 
modified to better achieve clean up goals based on mformahon gamed d m g  its operabon To 
achieve this operahonal flexibility the proposed vacuum-enhanced vapor extramon systems are 

inihally Subjected to zn situ pilot teshng Based on mformahon collected dunng the pdot study 
phase of the IM/IRA a determinahon as to the benefit of conhnued operation of the vapor 

extrachon and treatment systems (modified as necessary) at OU2 will be made The Plan 

discusses general cntena that will be used to conclude pilot teshng and to assess the benefit of 
post pilot operahon 

As noted above the pnmary purpose of the proposed early small scale zn situ vapor e x m o n  
achons is to collect informahon that wll a d  in the selechon and design of final remedies for 

OU2 Project success will therefore be gauged by the usefulness of the data collected wth 

respect to final remedial design not by the degree of cleanup achieved However, the 

anhcipated removal of residual free phase VOC contammahon dunng pilot and post pilot 

operahon of the vapor extrachon systems provides an addihonal benefit of the proposed 

Subsurface IM/IRA No matter how small the scale, removal of residual free phase VOCs from 
the OU2 subsurface represents a posihve envlronmental impact 

The Subsurface IM/IRAP/EA has been prepared m accordance with P A  OSWER guidance 

advocatmg the use of ObservahonaVStreamlined Approach methodology for managing 

uncertatnhes associated with subsurface restorahon In developing the proposed achons 

reasonably conceivable dewahons in site condihons at OU2 have been idenhfied, and 

conhngency plans have been developed to manage any assocmted impacts 
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The IM/IRAP/EA first provides project and ObsemabonaVStreamhned Approach background 

informabon This informahon is followed by a descnpbon of the general extent of 

contamnabon wthm OU2 and the spezific enwonmental fssues assoclsLted wth subsurface VOC 
contaminahon A regulatory analysis idenbfying apphcable or relevant and appropmte 

requirements (ARAR) for the proposed Subsurface IM/IRA is then presented "Ius regulatory 

analysis is based on DOE s current understandmg of the ARAR phdosophy as apphed to thls 

IM/IRA CDH has expressed some concerns regardmg thls regulatory analysis, thev comments 
are presented at the end of this Execuhve Summary (letter from Gary Baughman to Frazer 

Lockhart dated 12 March 1992) DOE expects to resolve all ARAR issues pnor to fhahng 

the IM/IRA/EA The IM/IRAP/EA subsequently presents zn sztu vacuum-enhanced vapor 
extracbon acbons to be pilot tested m each of the three pnmary OU2 Areas 903 Pad, Mound, 

and East Trenches Each of the proposed acbons are cnhqued with respect to their expected 

effectiveness implementability and enwonmental impact 

The subsurface acbons proposed at the 903 Pad and East Trenches areas are expected to mvolve 
dewatenng to allow induced vapor flows to contact any residual free-phase VOC contammabon 
in soils currently beneath the water table Dewatemg may also be requved at the Mound Area 

The IM/IRAP/EA includes the use of the South Walnut Creek Basrn Surface Water Treatment 

Facility to treat contaminated ground water recovered dunng the pdot mbng phase The 

IM/IRAP/EA also provides bnef descnpbons of other existmg or planned Rocky Flats Plant 

(RFP) water treatment facdihes that may potenbdly be used dunng post pdot IM/M operabon 

in the event that the South Walnut Creek Basin faality becomes capacity lirmted 

After presentabon and evaluabon of the proposed acbons the IM/IRAP/EA promdes a detatled 

assessment of the No Acbon Alternabve followed by an analysis of the cumulabve enwonmental 
impacts resulhng from all previously approved RFP IM/IRAs and the proposed Subsurface 

IM/IRA at OU2 

The IM/IRAP/EA concludes with a discussion of the plan for implementmg the proposed 

subsurface acbons Implementahon includes the preparahon of a Mot Test Plan for each of the 
proposed achons The Test Plans will include all of the detakd design, mstallatton operahon, 

and test procedures necessary to execute the pdot tests A Mot Test Report wdl also be 

e- 



prepared at the conclusion of all three pdot tests The report wdl present an d u b o n  of test 

data and offer recommendabons concemmg post pdot operabon of an zn sztu vacuum-enhanced 

vapor extracbon system at each of the three OU2 IM/IRA srtes 
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Telefax Numbers 
Main Buildin enver 

Ptarmigan PIacdDenver ROY ROMER 
(303) 320 1529 Governor 

4210 East 11th Avenue 
Denver Colorado 80220-3716 
Phone (303) 320-8333 First Nahonal Bank BuildmglDenver 

(303) 355-6559 

Waste Ma t Division Grand Junchon office Intenm Executive Director 
Hazardous Matvlals and 
Telefax N u Z W )  331401 (303) u8 'lg8 

(303) 322 & 

JOEL KOHN 

Pueblo 0- 
(719) 543-8441 

March 12 1992 

Mr Frazer Lockhart 
U S Department of Energy 
Rocky Flats Office 
P 0 Box 928 
Golden, Colorado 80402-0928 

RE Operable Unrt 2 Draft Proposed Subsurface Interim Measure/ 
Interim Remedial Action Plan/Environmental Assessment and Decision 
Document, March 2, 1992 

Dear IJIr Lockhart, 

The Cclorado Departnent of Pealth (CDH) Hazardous Materials anb 
Waste Yanayement Diviaior (the Division) has received the abo re 
referenced document submittea by DOE Tbis document includes botn 
a discussion of Applicable or Relevant and Appropriate Requirements 
(ARARs) in Section 3 2 1 and a presentation of the proposed ARARs 
for groundwater contaminants in Appendix C These sectrons 
represent the very serious differences in approach to determining 
ARARs that exist between DOE and CDH 

These differences outlined below are so serious that we will 
allow this document to be released to public comment only if this 
letter in its entirety is included in the document as a part of 
the Executive Summary This allows us to make our concerns on the 
ARAR issue clear to the public while allowing the already much 
delayed IM/IRA schedule to proceed We would also like to point 
out that if these issues are not resolved the Division will be 
unable to approve a final version of the document on August 2 8  
1992 as is currently planned 

After a review by the Hazardous Materials and Waste Management and 
Water Quality Control Divisions of CDH and the Office of the State 
Attorney General it was determined that inadequate or incorrect 
treatment was given to the following 

- Because of the uncertain chemistry of the groundwater that 
may be recovered beneath the pilot study areas a 

I- *h. 



comprehensive list of chemical-specific ARARs needs to be 
proposed This list could include the Target Analyte List 
(TAL) Metals, and the Target Compound List (TCL) Volatiles and 
Semi-Volatiles, but should include any constituents for which 
there are standards 

- The Colorado Water Quality Control Act is applied 
consistently throughout Colorado by the Water Quality Control 
Commission (WQCC) The resulting standards differ bl stream 
segment for a variety of reasons including different 
classified uses needing protection and variations in natural 
background water quality Therefore, even though Rocky Flats 
has segment-specific standards for Walnut Creek and Woman 
Creek the state statute and regulations and the methodology 
for arriving at these standards are generally applicable 
throughout the state In addition segment-specific standards 
are enforceable through State and Federal statutes and through 
NPDES permits Therefore all WQCC standards should be 
included in this document as ARAR 

- A goal qualifier indicates that "the waters are presently 
not fully suitable but are intended to become fully suitable 
for the classified use It is important to note that the 
goal qualifier for classified uses restlts in only a temporary 
modification to numerical standards The possible active 
lifetime of this IM/IR& hill almost certainry outlast the 
currenc temporari mcdif ications Therefore t% izyc,altg 
qualifier cannot be usea to abrogate certain standards to TBC 
status 

We strongly urge DOE to revive and expedite the site-wide ARAR 
discussions The issues presented above will certainly be a part 
of these discussions and resolution depends on continuing 
communication 

If you have any questions regarding these matters please call me 
at 331-4847 or Joe Schieffelin of my staff at 331-4421 

Sincerelv / 

d7U* g i -  
Gar W Bauqh an 
U n i t  Leader- Hazardous Facilities Unit 
Hazardous Materials and Waste Management Division 

cc Charlotte Robinson AGO 
Judy Bruch, RFPU 
Paul Frohardt WQCC 
Martin Hestmark EPA 
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SECTION 1 

INTRODUCTION 

I ' I  

The subject Intenm MeasurdIntenm Remedd Acbon Plan/ Enwonmental Assessment 
(IM/IRAP/EA) addresses mudual free phase volatde orgaruc compound (VOC) con-on 
suspected m the subsurface wthin an area idenbfied as Operable Umt No 2 (OW) This 

IM/IRAP/EA also addresses radionuchde contaminabon beneath the 903 Pad at OU2 Although 

subsurface VOC and radionuchde contaminabon represent a source of OU2 ground-water 
contaminahon they pose no immediate threat to pubhc health or the enwonment because the 

extent of the contaminated ground water plume is contatned well wthm the plant boundary, and 

its rate of migrabon is not expected to result in off site contammabon before fmal remediabon 
of OU2 is implemented (EG&G 199Oc) 

IM/IRAs are typically used as a vehicle for contaminant nugrabon abatement and/or nsk 

reduchon However, use of the IM/IRA to gam site specific remedd mfmabon to support 
final achon is also jusbfiable For example the U S Envmnmental Protectm Agency @PA) 
Office of Solid Waste and Emergency Response (OS-) Direcbve guidance for ground water 
remedial acbons states (EPA 1989a) Response measures may be implemented to prevent 
further migrahon of contaminants if they will prevent the ntuabon from gemng worse, mate 
nsk reduchon and/or the operahon of such a system would prowde mformabon useful to the 

design of the final remedy 

This IM/IRAP/EA idenQfies and evaluates intenm remedial acbons for removal of residual he- 
phase VOC contammabon from three different subsurface envmnments at OU2 The term 
residual refers to the nonaqueous phase contaminabon remiumng in the sod matnx (by 

capillary force) subsequent to the passage of non aqueous or free phase liquid through the 
subsurface In addibon to the proposed acbons this document presents an assessment of the No 
Acbon Altemabve This document also considers an mtenm remedud acbon for the removal 

of radionuclides from beneath the 903 Pad The decislon to pursue such an acbon Hnll be based 
on the results of treatability studies examining radionuclide removal technologies, currently bemg 

conducted by the U S Department of Energy (DOE) Each of the proposed VOC removal 

achons involve zn situ vacuum-enhanced vapor extracbon technology The remedd mons are 



1 
I 
I 
I 

D 

i I  

' i  

proposed not for reasons of mbgatmg an immedlate threat but rather, for the collechon of 
informahon that wdl a d  m the selecbon and deslgn of iinal remedml mons that address 

subsurface, residual free phase VOC contammbon at OU2 Also, the WIRA takes advantage 

of the benefit afforded by a small scale early remedial acbon at a slte where the uncertatnbes 

associated wth subsurface remediabon are great The purpose is m agreement with a recent 

recommendabon by the EPA OSWER wth respect to subsurface remedlabon @PA, 1989a) 

The major recornmendabon is to onent our thlnlang so that we mbate early acbon on a small 
scale while gathemg more detaded data pnor to commttmg to full scale restorahon This 

guidance also advocates that a proposed acbon promde system flexlbhty so that it may be 
modified to better achieve clean up goals based on informabon gamed dunng its operabon To 
achieve this operahonal flexibility the proposed vacuum-enhanced vapor extracbon systems are 

inihally subjected to zn szm pilot teshng Based on informahon collected dunng the pilot study 

phase of the IMAM a determinabon as to the benefit of conbnued operabon of the vapor 

extraction and treatment systems (modified as necessary) at OU2 will be made The Plan 

discusses general cntena that will be used to conclude pilot teshng and to assess the benefit of 

post pilot operahon 

As noted above, the pnmary purpose of the proposed early, small scale zn situ vapor extracbon 
achons is to collect informabon that wll a d  in the selecbon and design of final remedies for 
OU2 Project success will therefore be gauged by the usefulness of the data collected wth 

respect to final remedial design, not by the degree of cleanup achieved However, the 
anhcipated removal of residual free phase VOC contaminahon dunng pilot and post pilot 

operation of the vapor extrachon systems provides an additional benefit of the proposed 

Subsurface IMAM No matter how small the scale removal of residual free phase VOCs from 
the OU2 subsurface represents a posihve environmental impact 

OU2 is defined in the final Federal Facility Agreement and Consent Order (FFACO) (DOE, 
1991a) commonly known as the Inter Agency Agreement (IAG) and is compnsed of 20 

Individual Hazardous Substance Sites (IHSS) that are known in aggregate as the 903 Pad, 
Mound and East Trenches Areas 



This IM/IRAP/EA is an integrated Comprehensive Enwonmental Response, Compensabon and 

Liability Act/Resource Conservabon and Recovery AcVNabonal Enwonmental Poky Act 

(CERCLA/RCRA/NEPA) document Documentabon prepared pursuant to CERCLA IS 

integrated with NEPA in accordance with DOE Order 5400 4 The document has been prepared 

to conform wth the Nabonal Contmgency Plan (NCP) 0;R Vol 55, No 46, 8813, 40 CFR 

300 415[b][4]) and to the NEPA of 1969, as implemented by regulabons promulgated by the 
President s Councd on Envmnmental Q d t y  (CEQ) (40 CFR 1500.1508) and DOE Guideha 

(52 FR 47622-47670, December 15, 1987) Thls IM/IRAP/EA is also based on EPA OSWER 
Direchve No 9355 3-03 which emphasizes the benefits of early, small-scale remedlat acttons 

to collect cnhcal site informahon that would othemse not be avalable to remedial acbon 

planners and designers The Subsurface IM/IRAP/EA is also prepared in accordance wth EPA 

OSWER Directwe 9355 3 06 whch advocates the use of ObservabonaVStreamlined Approach 

methodology for managmg uncertatnhes associated wth subsurface mtorabon 

In March 1987 a Phase I Remedial Investrgahon @I) under the Enwonmental Restorabon (ER) 

Program (formerly known as the Comprehensive Enwonmental Assessment and Response 

Program [CEARP]) began at OU2 The inveshgabon consisted of the preparabon of detaded 

topographic maps radiometnc and organic vapor screening surveys, surface pphyslcal 

surveys, a soil gas survey a bonng and well complebon program, soil sampling, and surface 
and ground water samphng Phase I field acbvihes were completed at OU2 dunng 1987, and 

a draft RI report was submitted to the EPA and the Colorado Department of Health (CDH) on 
December 31 1987 (Rockwell Internahonal, 1987a) Phase I data &d not allow adequate 

definition of the nature and extent of contaminahon for the purpose of conductmg a baselme nsk 

assessment and a feasibility study of remedial alternabves pertatning to contaminated media 

A draft Phase I1 RI Work Plan that presents the deals and rabonale for further field work to 

achieve these objecbves was submitted to the regulatory agencies in June 1988 (Rockwell 

Internahonal 1988c) This draft Work Plan was subsequently revised and submitted as a final 

Phase I1 RCRA Facility Inveshgabon/Remedial Invesbgabon Feaslbrlity Study (RFURIFS) Work 

Plan in Apnll990 (EG&G, 19%) The plan was approved by EPA ~II May 1990 The Work 

FlNAL 
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Plan specifies for boreholes to be dnlled mto waste sources to charactenze any was& matenals 

rematning m place and to assess the maximum contarmnant concentrabons m sods drrectly 

beneath the sites In addibon ground water momtor wells wdl be mstalled adjacent to some of 

the boreholes to charactenze ground water quahty d m t l y  beneath the sites AdQbonal alluvlal 

monitonng wells wdl be installed to further charactenze and momtor ground water flow and 

quality in alluvlal matenals at OU2 Field work for mstallabon of the alluwal monitomg wells 

began in October 1991 and is expected to be completed in the Spnng of 1992 Bedrock 

monitonng wells will be completed in subcropping Arapahoe sandstone where it is encountered 

A draft IM/IRAP for contamnated ground water at OU2 was subrmtted m December 1989 

(Rockwell Intemabonal 1989b) The plan was prepared based on hmited knowledge of the 

nature and extent of ground water contaminabon Regulatory agency rewew of the document 

determined that, although an IM/IRA for ground water is required by the 1989 Agreement m 
Pnnciple between DOE and CDH insufficient informabon exlsted on the nature and extent of 

ground water contaminabon to pursue effecbve ground water remedrabon at that bme In order 

to facilitate early evaluabon of the need for an IM/IRA for ground water at OU2, the final 

Phase II RFWRIFS Work Plan mcorporates a phased mvesbgabon approach The phased 
approach is to invesbgate alluvial and hydraulically connected bedrock migrabon pathways first, 

and then to subsequently invesbgate ground water contarmnant sources This wdl allow 
planning design and implementabon of a ground water IM/IRA, if necessary, before 
complebon of the RJWRI and Correcbve Measures Study/Feasibility Study (CMS/FS) for OU2 

In February and March 1990 representabves from DOE EPA and CDH met to discuss surface 
water IM/IRAs at the Rocky Flats Plant (RFP) site The result of these meebngs was a senes 
of agreements with the concurrence of all parbes, to implement an WIRA for the cleanup of 
contaminated surface water in OU2 On 26 September 1990, the DOE released for pubhc 

comment a proposed Surface Water IM/IRA Plan and Decision Document for OU2 In thrs 
Plan specific point source locabons in the South Walnut Creek and Woman Creek dmnage 

basins were proposed for collecbon of surface water According to the Plan, surface water 
collected in each basin was to be transferred to a treatment fachty discharging to the South 

Walnut Creek dmnage Effluent would ulbmately flow to Pond B 5 where water is momtored 

treated as necessary and discharged m accordance with the RFP s Nabonal Pollutant Discharge 
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Eliminabon System ("PDES) Comments on the IM/IRAP/EA nce~ved dunng the pubhc 
comment penod, however, revealed strong opposibon to the transfer of contammated seep water 
from the Woman Creek d m a g e  to the South Walnut Creek dmnage Opposlbon was based 
on the absence of a proven performance record for the pmposed WIRA treatment facd~ty wth 

respect to radionuclide removal and the potenbal for treatment process upsets Opposlhon to 
the Plan was also based on the use of Indiana Street (located outslde of the RFP boundary) to 

transport Woman Creek Baan seep water ta the treatment faahty by truck In addibon, the 
public voiced strong concern over potentd worker and pubhc health nsks resulbng from 
construcbon acbwbes in the Woman Creek Basm ( l e ,  atmosphenc resuspension of 

radionuclide contaminated dust) In light of these concerns, the DOE and regulatory agencies 

agreed to address collecbon and treatment of South Walnut Creek and Woman Creek Basln 

contaminated surface water in two separate IM/IRAP/EAs 

A final South Walnut Creek Basin Surf'ace Water I M / W  was submitted m March 1991 
(EG&G 19910 and was approved by the regulatory agencies shortly thereafter The Plan 

included removal of radionuclides and metals from surface water by chemical precipitabon and 
microfiltrabon followed by removal of VOCs by granular acbvated carbon (GAC) adsorphon 

Installabon and startup of the GAC adsorpbon units O C C U I T ~  in May 1991 Installabon of the 

chemical precipitabodmicrofltrabon units was completed on 24 Apnl 1992, and system startup 

occurred on 27 Apnl 1992 

Mor to preparabon of a Woman Creek Basin Surface Water IM/IRAP/EA EPA mandated that 

bench scale treatability studies of vmous treatment technologies be conducted m the Spnng of 

1991 to provide performance data for radionuclide removal However, seep flows were 
insufficient for collecbon of an adequate volume with sufficient levels of radionuchdes for 

conduct of these studies and it was agreed that the Woman Creek Basln IM/IRAP/EA would 

be prepared in the absence of such studies to avoid project delays 

A draft Woman Creek Basin Surface Water IM/IRAP/EA was submitted on 02 October 1991 
(EG&G 1991g) This IM/IRAP/EA presents a detsuled evaluabon of the human health nsks 

and environmental impacts associated with the contammated Woman Creek Basin surface seeps 
Results of the evaluabon mdicated that the contammated seeps present no immedmte threat to 



public health or the envmnment The IM/IRAFVEA thus presented the No Acbon Altemabve 
as the preferred altemabve Meehngs between DOE, EPA, and CDH were held subsequent to 

submission of the IM/IRAP/EA to discuss altemabve IM/IRAs that could be conducted at OU2 

in heu of the ongmally cunceived Woman Creek Basln surface water -on The result of t h e  

discussions was an agreement that a better use of resources was to pursue an MIRA that 
addresses suspected residual free phase VOC contammbon in the subsurface at one or more 

OU2 areas It was further agreed that since subsurface VOC contammabon at OU2 does not 
pose an immediate threat to public health and the envlronment the IM/IRA should pnmanly be 
used to gam informahon that wll a d  in selecbon and dengn of final remedial mons at OU2 

1 2  OBSER VATIONAWSTR EAML INED APPROACH 

OSWER Directwe No 9355 3 06 (EPA 1989b) provides guidance for streamhnmg RYFS 

achvihes to reduce the cost and bme required for planning and implementmg slte cleanups 
Streamlining is based on the Observabonal Method, whch has been used for decades m the 
geotechnical engineenng field when dealing with uncertarnbes assocnted with subsurface work 
The Observabonal/Streamlined Approach has been used to plan the Subsurface IM/IRA at 
OU2 The fundamentals of the Observahonal/Streamlined Approach are discussed m th~s secbon 
along with the benefits of applying this approach to the restorahon of hazardous waste sites 

The Observabonal/Streamlined Approach is based on the fundamental tenet that it is not always 

possible to fully charactenze the subsurface In recent years incomplete charactenzabon of 

hazardous waste sites has delayed design and implementahon of remedlal achons and has thus 
resulted in higher than expected costs Observaoonal methods a d  in the streamhing of clean up 

actwities by emphasizing data sufficiency rather than data completeness Planners and 

designers should ask the queshon Is the site sufficiently characted to develop a cost 
effectwe and technically defensible remedial acbonv By using the four step prooess discussed 

below when developing a remedial action this quesbons is answered 

The first step is to explicitly state the expected or probable condihons at the site based on all 

avadable data Expected condihons pertarn to subsurface geology, nature of contanunabon, 

FINAL 
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water table behanor, etc 

ObjeCbVeS are used to formulate the proposed remedial achon 

The expected ate condihons, together wth the remedd -on 

Steps 2 and 3 require idenbficabon of reasonable dewahons or uncertatnhes m the expected 
condibons and development of mechantsms for theu resolution respechvely Uncertamhes m 
subsurface hydrauhc commuxucahon for example, may be resolved by conductmg a tracer study 

pnor to placement of ground water recovery wells 

The final step in the ObservabonaVStreamlmed Approach plannmg mvolves development of 

conbngency plans that address the potenbal deviabons Conbngency planning may mvolve 

reloahon of contaminant recovery systems modificabon of treatment system configurahon use 
of altemabve disposal methods for treatment system residuals cntena to conhnue or cease 

system operation, etc Modificabon of the proposed achon based on Observabonal/Streamhed 

Approach conbngency planxung results in a technically supenor and more cost effechve remedial 
achon than would othenwse be achieved 

Although the Subsurface IM/IRA is invesbgatory in nature implementahon of the pdot scale 

systems discussed herein is based on hmited site charactenzabon data, and an 
Observahonal/Streamlined Approach to conduct h s  study is necessary Ubhwng h s  approach 
will maximize the quality and quanhty of informahon that is gathered for subsequent remedial 

design of full scale systems for final remediabon This IM/IRA may also indicate that the 
technologies tested are either ineffecbve or not cost-effectwe for final remediabon This 

informabon is equally valuable by allowing these technologies to be dropped from further 

considerahon in the FS process and thus foregoing possible costly implementahon of ineffahve 
full Scale systems 

1 3  MIRAP ORGANIZATION 

Sechon 2 of this IM/IRAP/EA provides RFP site charactenzahon informabon focusing on site 
charactenzabon informabon for the 903 Pad, Mound and East Trenches Areas at OU2 The 
discussion also descnbes the potenbally affected enwonment associated with the IM/IRA and 
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the results of prewous invesbgabons at OU2 The mformabon mcluded m S m o n  2 has been 
denved from the draft RI report and final Phase 11 RFYRIFS Work Plan 

Secbon 3 idenhfies the objecbves of the Subsurface WIRA at OU2 Apphcable or Relevant 

and Appropnate Requirements (ARAR) and applicable envmnmental regulabons perhnent to 
remediahon of subsurface VOC contaminabon are also presented m ttus -on 

I 
I 
I 

Sectton 4 presents the proposed remedial acbons to be implemented at each of the OU2 Areas 
903 Pad, Mound and East Trenches The proposed acbons address removal of expected 

residual free phase VOC contaminahon from the subsurface and are conceptually designed to 

provide informahon that wlll a d  in the selechon and design of final remedial achons at OU2 

The proposed achons are cnbcally evaluated based on CERCLA effecbveness and 

implementability and NEPA environmental impact cntena Secbon 4 also presents an 
environmental assessment of the No Achon Alternatwe 
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Sectton 5 presents the plan for implementmg the Subsurface IM/IRA at OU2 Implementabon 

includes the preparahon of a Pilot Test Plan for each of the proposed acbons, and a Mot Test 

Report at the conclusion of pilot teshng The purpose and content of the Test Plans and Test 

Report is discussed A prehminary schedule for the proposed Subsurface IM/IRA is also 

presented in this secbon 

I I 
I 

Sechon 6 provides a list of sources referenced in this IM/IRAP/EA I 
Volume I1 of this IMIIRAPIEA contams ground water soils, and surface water quality data 

I Volume I1 also includes a tabulabon of ARARs pertment to the proposed Subsurface &¶/IRA, 

and includes deals of the transportahon analysis performed for this Plan I 
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SECTION 2 

SITE CHARACTERIZATION 

Thrs section describes the RFP and surroundmg e n m n s ,  and prowdes dews on site hydrology 

geohydrology and contammabon at OU2 

2 1 SITE DESCRIPTION AND BACKGROUND 

2 1 1  -dFaav"yQg 

The RFP is located in northern Jefferson County Colorado, appronmately 16 mles northwest 

of downtown Denver (Figure 2 1) The plant site conslsts of apprommately 6,550 acm of 

federally owned land in Secbons 1 through 4 and 9 through 15, of Townshlp 2 South, Range 

70 West 6th pnncipal mendian Plant buildmgs are located w h  an area of apprommately 

400 acres known as the RFP secunty area The secunty area is surrounded by a buffer zone 

of approximately 6 150 acres 

The RFP is a government-owned, contractor-operated facllity It is part of a nationwde nuclear 

weapons research development producbon and plutomum rqmcessmg complex, and is 
administered by the Rocky Flats Office of the DOE The operatmg contractor for the RFP is 
EG&G Rocky Flats, Inc The facihty has been in operation mce 1951 and manufactures 
components for nuclear weapons and conducts plutomum reprocasmg The RFP fabncates 

components from plutonium uranium, beryllium and stanless steel IWoncally, producbon 

actwitm have included metal fabncation machmg, and assembly Both radmactive and 

nonradioacbve wastes are generated m the process Current waste handhg pract~ces mvolve 

on site and off site recycling of hazardous matenals and off site disposal of solid radioactive and 
mixed wastes at another DOE faclllty 

The RFP is currently a RCRA hazardous waste treatment/storage facllity In the past, both 
storage and disposal of hazardous and radioactwe wastes occurred at on ate locabons 
Preliminary assessments conducted under Phase I of the ER Program identified some of the past 

on site storage and disposal locattons as potentd sources of envmnmental contarmnation 
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2 1 2  loDerableurno.2- 

OU2 is comprrsed of the 903 Pad, Mound, and East Trenches Areas, whch are located 
east-southeast of the RFP as shown m Figure 2 2 (Also see Figure 2-4 ) The Areas of OU2 

lie wtlun either the Woman Creek or South Walnut Creek dmnage banns Because h s  

IM/IRAP/EA exclusively addresses subsurface contammabon wthm the Woman Creek and 

South Walnut Creek dmnage basms, it is useful to examme the hlstoncal uses of the OU2 

Areas Twenty sites designated as IHSSs) he wthm OU2 5 m the 903 Pad Area, 4 M the 
Mound Area, and 11 in the East Trenches Areas The hstoncal acttvlttes at the OU2 IHSSs is 

discussed below 

2 1 2 1  903PadArea 

Five sites are located mthm the 903 Pad Area (Figure 2 2) These sites are 

e 903 Drum Storage Site ("SS No 112) 

e 903 Lip Site (IHSS No 155) 

0 Trench T 2 Site (IHSS No 109) 

e Reactme Metal Destrucbon Site (IHSS No 140) 

e Gas Detoxificabon Site (IHSS No 183) 

Bnef descnpQons of each of these sltes are presented below 

1 903 Drum Storage Site (IHSS No 112) - The ate was used from 1958 to 1967 
to store drums contatmng radioactwely contaminated, used machme cuttmg od 
The drums some of which corroded and leaked conwed ods and solvents 
contaminated wth plutonium or uranium Most of the drums contamed lathe 
coolant conastmg of mend oil (1 e petroleum distdlate od) and carbon 
tetrachlonde (CCh) in varying proporhons However, an unknown number of 
drums contamed hydraulic ofis vacuum pump ods, tnchloroethene (TCE), 
tetrachloroethene (PCE), shcone ods, and acetone (Rockwell Intermbond 
1987a) Ethanolmne was also added to new drums after 1959 to reduce the 
drum corrosion rate All drums were removed by 1968 
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After the drums were removed, efforts were made to scrape and move the 
plutomumantammated sod mto a relatwely small area, cover it wth fill 
mated, and top it wth an asphalt contamment coyer Thls remedlal amon was 
completed m November 1969 An esbmated 5 OOO gallons of hqud leaked mto 
the sod d m g  use of the drum storage ate The hqud was -mated to con- 
86 grams of plutomum (Rockwell Intemabonal, 1987a) 

2 903 Lip Site (IHSS No 155) - DuMg drum removal and clean up acbwbes 
asmated wth the 903 Drum Storage Site wmds distnbuted plutomum to the 
south and east of what is now the 903 Pad Although most plutomum 
contaminated sods were removed, radmacbve contammabon is stdl present at the 
903 Lip Site m the suficid sods 

3 Trench T 2 Site (IHSS No 109) - This trench was used pnor to 1968 for the 
disposal of sanitary sewage sludge and flattened drums contammated with 
u m u m  and plutomum 

4 Reactwe Metal Destrucbon Site (IHSS No 140) - This ate was used dunng 
the 1950s and 1960s pnmanly for the destrucbon of hthium metal (DOE, 1986) 
Small quanbbes of other reacbve metals ( e u m  calcium, and magnesium) and 
some solvents were also destroyed at this locabon (Illsley, 1983) 

5 Gas Detonficabon Site (IHSS No 183) - Budding 952, located south of the 
903 Drum Storage Site was used to detonfy vanous bottled gases between June 
1982 and August 1983 mtrogen oxides, chlome, 
hydrogen sulfide, sulphur tetrafluonde methane, hydrogen fluonde, and 
ammonia Gas detoxificabon was accomplished by usmg various commemal 
neutralizabon processes avzulable at the bme The neutrahzed gases r e l d  to 
the environment dunng detoxificabon would no longer be detectable (Rockwell 
Intemabonal 198%) 

The gases consisted of 

A Phase I RI has been completed for these five sites Phase II was imbated in the fall of 1991 

2 1 2  2 Mound Area 

The Mound Area is composed of four sites (Figure 2 2) These are 

e Mound Site (MSS No 113) 
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e Trench T 1 Site (MSS No 108) 

Od Bum Plt No 2 Site (IHSS No 153) 

e Pallet Bum Site (IHSS No 154) 

These sites are indiwdually described below 

Mound Site (IHSS No 113) - The Mound Site contamed appmmmately 1,405 
drums contsumng pnmanly depleted u m u m  and plutomumcontarmnated lathe 
coolant (1 e , petroleum distdlate oil) Some drums also contauled Perclene” 
(Smith 1975), perclene was a brand name of tetrachloroethem (Sax and Lews, 
1987) Some of the drummed wastes placed m the Mound Site were m sohd 
form (Rockwell Intemahonal 198%) h h a l  remedrabon of the Mound Site was 
accomphshed in 1970 and the matenals that were removed were packaged and 
shipped to an off slte DOE fachty as radioacbve waste Subsequent surficlal 
soils sampling 111 the vicmty of the excavated Mound Site indicated 0 8 to 112 5 
disintegrabons per mnute per gram (d/m/g) alpha acbwty Th~s radioactive 
contaminahon is thought to have come from the 903 Drum Storage Site v n  wmd 
dispersion rather than from the Mound Site (Rockwell Intemabonal 1987a) 

Trench T 1 Site (IHSS No 108) - The trench was used from 1954 untd 1962 
and contams approxlmately 125 drums filled wth depleted m m u m  chps @ow 
Chemical 1971) and plutonium chips coated wth lathe coolant The drums are 
st111 present in this trench 

Oil Bum Pit No 2 Site (IHSS No 153) - Chl Bum plt No 2 is actually two 
parallel trenches that were used 111 1957 and from 1961 to 1965 to bum 1,082 
drums of oil contamng uranium (Rockwell IntemaQonal, 1987a) The madues 
from the burning operahons and some flattened drums were c o v e r e d  wlth backfill 
Inihal remedial achvittes were performed m the 1970s (Rockwell htemat;lond, 
1987a) 

Pallet Bum Site (IHSS No 154) - An area southwest of 011 Bum Pit No 2 
was reportedly used to destroy wooden pallets in 1965 The types of hazardous 
substances or radionuclides that may have been spdled on these pallets is 
unknown Initial remedial actwibes were performed 111 the 1970s (DOE, 1986) 

2 1 2 3 East Trenches Area 

The East Trenches Area consists of nine bund trenches and two spray mgabon areas 

(Figure 2 2) The trench numbers and their respechve IHSS designahons are 
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Trench T 3 - IHSS No 110 

Trench T-4 - IHSS No 111 1 

Trench T 5  - IHSSNo 111 2 

Trench T 6 - IHSS No 111 3 

TrenchT7 - IHSSNo 111 4 

TrenchT8 - IHSSNo 1115 

TrenchT9 - IHSS No 111 6 

Trench T 10 - IHSS No 111 7 

Trench T 11 - IHSS No 111 8 

Trenches T 3 T 4 T 10 and T 11 are located north of the east access road, and trenches T 5 

through T 9 are located south of the east access road The trenches were used from 1954 to 

1968 for Qsposal of depleted uranium, flattened, depleted uratllum and plutomum-contammted 

drums and sanitary sewage sludge The wastes have not been disturbed mce then bunal 

IHSS numbers 216 2 and 216 3 are part of the East Trenches Area and are designated as IHSSs 

because they were used for spray mgabon of sewage treatment plant effluent The tustoncal 

discharge of Pond B 3 was to this spray irngahon area However, this pracbce has been 

terminated and the current Pond B 3 discharge is sent to Pond l3-4 

2 1 3  Surroundi ng Land Use and PoDulatron Dens ItV . 

The RFP property is located in a rural area Approximately 50 percent of the area w h  10 

miles of the RFP is in Jefferson County The remiunder is located in Boulder County (40 

percent) and Adams County (10 percent) According to the 1973 Colorado Land Use Map, 75 

percent of this land was unused or was used for agnculture Smce that hme, porhons of h s  

land have been converted to housing with several new housmg subchwsions bemg started wthm 

a few miles of the Buffer Zone southeast of the plant ate Land zonxng is depicted m 
Figure 2 3 

L 
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A demographic study, unng 1990 census data, shows that apprommately 1 9 d o n  psople hved 

within the eight-county Denver metropohtan region Thls region covers approxlmately 5 076 

square d e s  and mcludes the followmg counties Adams, Arapahoe, Boulder, Clear Creek 
Denver, Douglas, Gdpm and Jefferson The most populated sector is to the southeast, toward 

the center of Denver This sector had a 1989 populabon of apprommately 600 OOO people hmg 

between 10 and 50 miles from Rocky Flats Recent populabon esbmates reg~stered by the 

Denver Regional Councd of Governments (DRCOG) for the eight-county Denver metro region 
have shown disbnct patterns of growth between the first and second halves of the decade 

Between 1980 and 1985 the populabon of the 8-county region mcreased by 197 890, a 2 4 

percent annual growth rate ORCOG 1989) Between 1985 and 1990 a population gam of 
80 875 was recorded represenbng a 0 9 percent annual increase The 1990 populabon showed 

an increase of 9 300 (or 0 5 percent) from the same date in 1989 (DRCOG, 1990) 

The RFP property is apprommately 3 miles (north-south) by 4 miles (east-west) Figure 2 3 

illustrates that this property consists of plant facdibes surrounded by an area of undeveloped land 
known as the Buffer Zone (approximately 4 600 acres) The current and mtended future use of 

the Buffer Zone is as an undeveloped open area (1 e , greenbelt ) (AX, 1972) Use of the 

Buffer Zone as a greenbelt serves to preserve the natural ecological state of the land and 

prevents development immediately adjacent to the plant area 

There are eight public schools wthin 6 miles of the RFP The nearest educabonal fachty is 
Witt Elementary School, whrch is apprommately 2 7 miles east of the Plant Buffer Zone The 
closest hospital is Centennial Peaks Hospital, located approximately 7 miles northeast The 

closest park and recreabonal area is the Standley Lake area approximately 5 miles southeast of 
the Plant Boating picniclang, and limited overnight camping are permitted in the Standley 

Lake Recreabonal Area Several other small parks are located in communities wthm 10 mdes 

of the RFP The closest major park is Golden Gate Canyon State Park, located apprommately 

15 miles to the southwest, providing 8,400 acres of general camping and outdoor recreation 
Other nabonal and state parks are located in the mountsuns west of the RFP, but aU are more 
than 15 miles away 
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Some of the land adjacent to the RFP is zoned for mdustnal development Industnal faaht~es 

within 5 mles mclude the former TOSCO (The 011 Shale Company) laboratory (4O-acre site 

located 2 d e s  south and now m p i d  by Analybca, Inc ), the Great Western Inorgamcs Plant 

(2 miles south), the Fronber Forest Products yard (2 d e s  south), the Ideahte hghtweight 

Aggregate Plant (2 4 mles northwest) and the Jefferson County Avport and Industnal Park 
(990-acre site located 4 8 d e s  northeast) 

Several ranches are located withm 10 d e s  of the RFP pnmanly m Jefferson and Boulder 

Counhes They are operated to produce crops mse beef cattle supply rmllr and breed and 

tram horses According to the 1987 Colorado Agncultural StatIstIcs, 20,758 acres of crops were 

planted in Jefferson County (total land area of approxlmately 475 OOO acres), and 68 760 acres 

of crops were planted in Boulder County (total land area of 405 760 acres) Crops consisted of 
winter wheat corn, barley, dry beans sugar beets hay, and oats Livestock consisted of 

5,314 head of cattle, 113 hogs and 346 sheep m Jefferson County, and 19,578 head of cattle, 

2 216 hogs and 12 133 sheep in Boulder County (Post 1989) 

2 2 1 Phvsical Environment 

The natural environment of the RFP and vicinity is pnmarrly lnfluenced by its proumity to the 
Front Range of the Rocky Mountam The RFP is located d m t l y  east of the north-south 

trending Rocky Mountam at an elevabon of approximately 6,000 feet above mean sea level 

The RFP is located on a broad eastward sloping plan of overlappmg alluvlal fans These fans 

extend approximately 5 miles east of the Front Range and termmte where gentle slopes break 
to low rolling hills The Conmental Divide is approximately 16 mles west of the RFP The 
operational area at the RFP is located near the eastern edge of the fans on a terrace between the 
stream-cut valleys of North Walnut Creek and Woman Creek The Rocky Flats Alluvium (the 
deposit of coalescing alluvlal fans) is exposed at the surface and consists of a topsod layer 

underlam by as much as 100 feet of nlt clay sand and gravel 

FINAL Aplvlt 1992 
b o  2-10 



Mineral resources found in the vicmty of the RFP mclude sand, gravel, crushed rock, clay, 
coal and uranium There are no known clay coal or uranium deposits wthm the RFP Buffer 

Zone, however, these commodibes are m e d  wthm 20 d e s  of the plant The Schwartzwalder 

Uranium mne is located appmumately 4 mles southwest of the RFP Th~s m e  has been the 
largest producer of vem type uranium ore m Colorado and ranks among the sut largest of th~s 
type in the United States (DOE, 1980) Acbve sand and gravel nunes he wthm the Buffer Zone 

boundanes In addihon there is an aggregate processmg fachty adjacent to the northwest 

corner of the Buffer Zone that reopened m 1989 011 and natural gas producbon IS also active 

in nearby northwest Adams County and east central Boulder County 

Oil and natural gas acbwbes near the RFP site includes od field developments pipelme, and 

producbon operahons The closest major od and gas fields are in northwest Adams County 

(Jackpot and Spindle Fields) and in east central Boulder County (Boulder Field) A natural gas 

pipeline which onginates in Wyoming and proceeds across eastern Colorado mto Oklahoma, 

is located approximately 10 miles north of the RFP in southern Boulder County Local natural 
gas pipelines cross the south slde of the RFP The nearest refinery operabon is the Conoco 

Refinery located in Commerce City about 20 miles east of the RFP A north-south onented od 

pipeline feeds into the refinery from fields in northeastern Colorado and southeastern Wyommg 

(Donaldson and MacMillan 1980) 

There are four m a n  dramages within the RFP property as shown m Figure 2-4 North Walnut, 

South Walnut Rock and Woman Creeks all have intermittent streams These dramages enter 

downstream reservoirs that provide dnnlung and mgahon water There are a number of ditches 

crossing the area that convey water collected off site to other areas of the RFP Walnut Creek, 

or Woman Creek Unhl late 1974 Plant wastewater had been discharged mto Walnut Creek, 

and unbl 1975, filter backwash from the raw water treatment plant went mto Woman Creek 

All process wastewater is now either recycled or disposed through evaporabon Evaporabon 

residues are solidified by the addihon of Portland cement cha rac t ed  and subsequently 

managed according to RFP waste management operatmg procedures Sanitary wastewater is 
discharged in accordance with the RFP s NPDES permit effluent requvements 

-A- A 
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The strabgraphic secbon that pertams to the RFP mcludes, m descendmg order, unconsohdated 

surficial units (Rocky Flats Alluwum vaflous t e r n  alluwums valley fill alluwum, and 

colluvium) (Figure 2 5) Arapahoe Formabon, Lamme Formabon and Fox mils Sandstone 

(Figure 2 6) Ground water occurs under unconfined condibons 111 both the surficml and shallow 

bedrock units In addibon, confined ground water flow occurs m deeper bedrock sandstones 

2 2 2 1 Alluvral Matemah 

The Rocky Flats Alluvium underlies a large porhon of the RFP The alluwum IS a broad planar 
deposit consistmg of a topsoil layer underlam by up to 100 feet of poorly strabfied sdt, clay, 

sand gravel and cobbles 

Unconfined ground water flow occurs 111 the Rocky Flats Alluvium which is relabvely 

permeable Recharge to the alluvium occurs from precipitabon snowmelt, and water losses 
from ditches streams and ponds that are cut into the alluvium General water movement m the 
Rocky Flats Alluvium is from west to east and toward the dmnages (Ground water flow is 
also controlled by paleochannels in the top of the bedrock ) The water table m the Rocky Flats 
Alluvium nses in response to recharge dunng the spmg and d e c h e s  dunng the remamder of 

the year Discharge from the alluvium occurs at minor seeps in the colluvlum that covers the 
contact between the alluvium and bedrock along the edges of the valleys OU2 is situated on 
a terrace of Rocky Flats Alluvium that thins to the east of the RFP and does not directly supply 

water to wells located downgradient of the RFP 

Vmous other alluvial deposits occur topographically below the Rocky Flats Alluvium m the 
Plant dmnages Colluvium (slope wash) mantles the valley side slopes between the Rocky Flats 
Alluvium and the valley bottoms In addibon, remnants of younger terrace deposits, mcluding 

the Verdos Slocum and Louviers Alluwa occasionally occur along the valley srde slopes 

Recent valley fill alluvium occurs in the acbve stream channels 
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Unconfined ground water flow occurs m these surficial umts Recharge is from precipitabon, 

percolahon from streams and ditches dunng penods of surface water runoff and by seeps 

discharging from the Rocky Flats Alluvlum Discharge is by seepage mto other geologic 

formahons and streams and by evaporabon where the water table approaches the ground 

surface The drrecbon of ground water flow is generally downslope through colluvial mater& 

and then along the course of the stream rn valley fill mater& D m g  pemods of hgh surface 

water flow water is lost to bank storage m the valley fill alluwum and returns to the stream 

after the runoff subsides 

2 2 2 2 Bedrock Matenals 

The Cretaceous Arapahoe Formahon underlies surlicml matenals beneath the Plant This 

formahon is a fluvlal deposit composed of overbank and channel deposits It pnmanly consists 

of claystone with some sandstone and is nearly flat lyng beneath the Plant (less than a 2degree 

dip) based on the draft seismc profhng report (Rockwell Intemahonal, 1989a) The sand 

bodies within the claystone are composed of fine-gmed sands and dts, and theu hydra& 

conduchvity is relahvely low compared to the overlymg Rocky Flats Allumum Total formabon 

thickness vanes up to 270 feet (Robson Romero and Zawstowsla, 1981) 

The Arapahoe Formahon is recharged by ground water movements from overlymg surficlal 

deposits and by leakage from streams The m a n  recharge areas are under the Rocky Flats 
Alluvium although some recharge from the colluvium and valley fill alluwum is M y  to occur 

along the stream valleys Recharge is greatest dunng the spnng and early summer when mfall 
and stream flow are at a maxlmum and water levels in the Rocky Flats Alluvium are high 

Ground water movement in the Arapahoe Formahon is generally toward the east, although flow 

within individual sandstones is not fully charactenzed at tius bme Regionally, ground water 

flow in the Arapahoe Formahon is toward the South Platte Ever m the center of the Denver 

Basin (Robson Romero and Zawistowsh 1981) 

The Laramie Formahon underlies the Arapahoe Formahon and is composed of two umts, a tiuck 

upper claystone and a lower sandstone The claystone is greater than 700 feet thick and IS of 

very low hydraulic conductmty therefore the U S Geologic Survey (Hun 1976) concludes 
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that RFP operabons wdl not impact any umts below the upper claystone unit of the Laramie 

Formatton 

The lower sandstone unit of the Latarme Formabon and the underlymg Fox Hdls Sandstone 

compnse a regionally important aquifer m the Denver Basm hown as the Laranue-Fox Hdls 

Aquifer Aquifer thickness ranges from 200 to 300 feet near the center of the basm These 
units subcrop west of the Plant and can be seen in clay pits excavated through the Rocky Flats 

Alluvium The steeply dipping beds of these units west of the Plant (appronmately a 5Odegree 

dip) quickly flatten to the east (less than 2degree dip) based on prehnunary results of the hgh 
resoluhon seismic reflecbon study (Rockwell Intemabonal, 1989a) Recharge to the aqmfer 

occurs along the rather limited outcrop area exposed to surface water flow and leakage along the 
Front Range (Robson Wacinsla Zawistowsla and Romero 1981) In the vlclnity of the RFP 
this would occur west of the Plant where the units subcrop 

Slxteen wells were completed in vmous zones withm bedrock dunng the 1987 d n h g  program 
at OU2 Although claystone was the most frequently encountered hthology immedrately below 

the alluviumhedrock contact interbedded sandy silty and hgmhc units wth both gradaQonal 

and sharp contacts were present as well All of the bedrock encoun ted  directly beneath 

surficial matenals was weathered and some saturated sandstones were encountered 

2 2 3  

The following discussion of the site hydrology of OU2 includes ground water that occurs m 
surficial and bedrock matenals and surface water dmnage patterns of the Woman Creek and 

South Walnut Creek dmnages 

2 2 3 1 Ground Water 

Ground water occurs in surficial matenals (Rocky Flats Alluvium, colluvlum and valley fill 

alluvium) and in Arapahoe sandstones and claystones at OU2 These two flow systems, whrch 
are hydraulically connected at shallower pomons of the Arapahoe Formahon, are discussed 

separately below 

SUBSURFACE WFERIM RBMEDUL ACIlON PLAN 
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Ground water is present in the Rocky Flats Alluwum, colluwum and valley fill alluvium under 

unconfined condibons Recharge to the water table occurs as mfdtmbon of madent preapitabon 

and seepage from ditches and creek In addifion detentaon ponds along Woman Creek and 

South Walnut Creek recharge the valley fill alluwum Figure 2 7 shows the potenbometnc 

surface of the uppermost ground water measured between A p d 4  and Apnl8, 1988, and the 
locabons of alluvial and bedrock wells m the wciruty of OU2 The potenbometnc surface 
dunng Apnl 1988 is typical of the spmg bme water table at OU2 

The shallow ground water flow system is quite dynamic wth large water level changes occurnng 

in response to precipitabon events that influence stream and ditch flow For example, between 
mid Apnl and September 1986 water levels m wells 1 86 and 4 86 (completed in valley fill 

alluvium) dropped more than 4 and 8 feet respecbvely Alluvial water levels are highest dunng 

the months of May and June then decline dunng late summer and fall with some wells gomg 

completely dry Ground water flow in the Rocky Flats Alluvium is generally from west to east, 
following the surface of the claystone bedrock 

Alluvial ground water discharges to seeps spnngs surface water dmnages, and subcmppmg 
Arapahoe Sandstone at OU2 Seeps and spnngs occur along the edge of the Rocky Flats 

Alluwum terrace (at the alluwumlbedrock contact) and on the side slopes of the terrace Seeps 

and spnngs on the terrace side slopes may be due to thinning of colluvial matenals Ground 

water in colluvial matenals south of the 903 Pad and East Trenches Areas discharges to the 
South Interceptor Ditch (SID) and ground water in valley fill matenals discharges to Woman 

or South Walnut Creeks 

Hydraulic conducbvity values for surficial matenals were estimated from drawdown recovery 
tests performed on 1986 wells dunng the mbal site charactenzabon and from slug tests 

performed on selected 1986 and 1987 wells dunng the Phase I RI (Rockwell Intemabonal, 
1987a) Mean hydraulic conducbvibes are 4 x 104, 7 x lo4 and 9 5 x l@' cenbmeters per 

second (cm/s) for Rocky Flats, Woman Creek Valley Fill and South Walnut Creek Valley Fdl 

Alluvium respecbvely 



Due to then relabvely high permeab&ty, the meandenng lenbcular sandstones contamed urlthrn 

the claystones (1 e the basal formabon) prowde the greatest potenbal for ground water flow m 
the Arapahoe Formahon Flow witiun mdividual sandstones is assumed to be from west to east, 
but the geometry of the bedrock ground water flow path is not fully understood at this bme due 

to its dependence upon the contmuity of the sandstones and theu hydrauhc mterconnecbon 
(Robson Romero and Zawistowsla 1981) Evaluabon of the lateral extent and degree of 
interconnechon of the sandstone units is a pnrnary goal of the Phase II Bedrock RI for OU2 
Ground water recharged to sandstones occurs as mfiltrabon from alluwal ground water where 

sandstones subcrop beneath the alluvium and by leakage from claystones overlymg the 
sandstones Ground water from the basal formabon of the Arapahoe aquifer is used for 
irngabon livestock watenng, and domesbc purposes Wells are located east of the RFP unthln 

the Denver Basin 

There is a strong downward gradient between ground water in surficial matmals and bedrock 
Vert.mil gradients range from 0 31 feet per foot (ft/ft) between wells 35-86 and 34-86 to 

1 05 ft/ft between wells 41 86 and 40-86 These gradients imply a relatwely high hydraulic 

conducbvity contrast between the surficial matenals and bedrock, which is supported by 

hydraulic conducbvity test results 

2 2 3 2 Surface Water 

Surface water dramage patterns at the RFP are shown on Figures 2 2 and 2-4 A discussion of 
the major OU2 surface water features including the Woman Creel< and South Walnut Creek 
dmnages is presented below Collecbon and treatment of the South Walnut Creek Basin 
surface water and seepage is being addressed 111 the IM/IRA (EG&G 1991f) discussed in 
Secbon 1 



Woman Creek 

Woman Creek is located south of the Plant unth headwaters m largely undsturbed Rocky Flats 
Alluvium Runoff from the southern part of the Plant is collected m the SID located north of 

the creek and dehvered downstream to Pond C-2 (see Figure 2 2) Pond C 1 (upstream of C 2) 
receives stream flow from Woman Creek Flow m Woman Creek is also mfluenced by 

diversion of water from Rocky Flats Lake mto the creek by local landowners The dwharge 
from Pond C 1 is diverted around Pond C 2 mto the Woman Creek channel downstream Water 
in Pond C 2 is treated and momtored pnor to discharge Discharge from Pond C 2 is m 
accordance with the Plant s NPDES permit (discharge point 007) Histonally discharge from 

Pond C 2 has been to Woman Creek however, since October of 1989, treated water is bemg 

pumped to the South Walnut Creek dmnage and flows off site vlsl the Broomfield Diversion 

Canal 

Flow in Woman Creek and the SID is mtemttent 

inveshgahon crews since 1986 

This has been observed by field 

South Walnut Creek 

The headwaters area of South Walnut Creek has been filled dunng construcbon of RFP facllibes 

As a result flow onginates from a buned culvert located m the east-central porhon of OU2, 

west of Building 991 Flow in the upper reach of South Walnut Creek is drrected to the south 

of Building 991 and under the Protected Area (PA) fence by a buned, corrugated metal culvert 

The culvert outlet is located in the South Walnut Creek dramage appronmately 500 feet 

downgradient of the PA fence near the discharge of the sewage treatment plant A concrete 
culvert and a second corrugated metal culvert also discharge into the South Walnut Creek 

dmnage just downgradient of the PA fence and north of the Mound Area The flow from the 

concrete culvert onginates as seepage from the hillside south of Buddmg 991 and flows mto a 

ditch along the slope The corrugated metal culvert drams Plant runoff that collects m a 

dmnage south of the PA The combined flow then enters the South Walnut Creek detenbon 

pond system Below the detenbon ponds South Walnut Creek, North Walnut Creek, and an 

unnamed tributary join wthin the Buffer Zone to form Walnut Creek Flow is routed around 
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Great Western Reservou by the Broomfield Diversion Canal Great Westem Resewou is 

located approxlmately 1 d e  east of this confluence and is a pnmary dnnlang water source for 

the residents of Broomfield 

The South Walnut Creek detentlon pond system consists of five ponds (B-1, E2 B-3, B-4, and 

B 5) that retam surface water runoff and RFP discharges for flood control, momtomg, and 

treatment pnor to downstream release All flow in the pond system is eventually detaured m 
Pond B 5 where it is treated and momtored pnor to discharge Water is discharged from Pond 

B 5 in accordance with the Plant NPDES permit (discharge point 006) Ponds El and B-2 
are reserved for spill control surface water runoff, or treated sa~tary waste of questlonable 

quality Pond B 3 is used as a holding pond for sanitary sewage treatment plant effluent The 
histoncal discharge of Pond B 3 was a spray irngatton system located m the mcmty of the East 

Trenches however this practlce has been terminated and current Pond B-3 discharge is routed 
to Pond B 4  In additton to Pond B 3 discharge Ponds B-4 and B-5 receive surface water runoff 
from the central pornon of the RFP The surface water runoff mived by Pond B-4 is collected 
by the Central Avenue Ditch and the South Walnut Creek Dmnage 

2 2 4 Meteorol-d Climato logy 

The area surrounding the RFP has a semiand climate charactensttc of much of the central Rocky 

Mountam region Approximately 40 percent of the 15 mch annual precipitabon falls dumg the 

spnng season much of it as snow Thunderstorms (June to August) account for an addibonal 

30 percent of the annual precipitabon Autumn and wnter are dner seasons, accountmg for 
19 and 11 percent of the annual precipitahon respectlvely Snowfall averages 85 mches per 
year falling from October through May (DOE, 1980) Temperatures are moderate, extremely 

warm and cold weather is usually of short durahon On the average da~ly summer temperatures 

range from 55 F to 85 F, and winter temperatures range from 20°F to 45°F The low avefage 

relabve humidity (46 percent) is due to the bloclung effect of the Rocky Mountams 

Wind temperature and precipitahon data are collected on Plant site and summanzed annually 

Table 2 1 presents the 1990 annual summary of the percent frequency of wmd dmbons (16 

compass points) divided into 6 speed categones These frequency values are represented 



Table 2 1 

Rocky Flats Meteomlog~cal Monitoring Station 
60 Meter Tower 

January 1,1990 to December 31,1990 
Wind Frequency Distnbutron by Percent - Stability Class D 

10 Meter Level 

Wmd S p d  Classes (Knots) 

Wmd 30  60 10 0 16 0 
Dueaon <3 0 <6 0 c100 c160 ~ 2 1 0  221 0 Class' Total' 

N 
"E 
NE 
ENE 
E 
ESE 
SE 
SSE 
S 
ssw 
sw 
wsw 
W 
WNW 
Nw 
NNW 

All 

0 8  
11 
11 
1 0  
1 4  
09  
09  
0 8  
0 7  
05 
0 3  
0 4  
0.5 
05 
07 
0 6  

12 1 

29  
3 5  
33 
2 3  
3 0  
27 
3.5 
2.5 
20  
1 2  
1 2  
11 
11 
13 
1 6  
1 9  

35 0 

34  
29 
1 6  
8 
7 

1 9  
36  
26  
15 
1 0  
1 2  
1.2 
11 
1.5 
2 1  
26  

297 

1 6  
1 0  
0 3  
0 1  
0 0  
0 1  
06  
06 
05 
0 3  
0 4  
1 0  
1 6  
30  
2 3  
11 

14 6 

0 2  
00 
00 
0 0  
00  
00  
00 
0 1  
0 1  
0 1  
0 1  
0 4  
11 
18 
07  
0 1  

47  

0 2  
0 0  
0 0  
0 0  
00 
00 
0 0  
0 0  
0 0  
00 
0 0  
0 3  
15 
1 6  
0 2  
00 

3 9  

9.29 
8.52 
631 
4.20 
506 
560 
857 
666 
479 
309 
329 
4.25 
689 
9.59 
754 
634 

100 00 

925 
8 49 
6.29 
4 19 
504 
5.58 
854 
664 
478 
308 
3.2a 
4.34 
6.87 
956 
751 
632 

9964 

Total Pemnt for this stability dass 
Total percent nht~vc to all stability classer (A through p) 

Total Number of invalid obsclwtions in ths stability class = 18 
Total Number of valid obsemtions in t h s  stability class * 18,240 
Joint Data Recovery Rate = 99% 
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graphically m Figure 2 8 Wmds at the RFP are predormnantly noxthwestcrly Wmds greater 

than 4 18 meters per second (m/s) (9 2 d e s  per hour [mph]) wth easterly components occur 
with a low frequency The Pasqudl Stabhty Class D represents the prevahg meteorologml 

condibons for the RFP (EG&G 1991a) and average downwmd W o n a l  frequenaes 

Special attenhon has been focused on dispemon meteorology surroundmg the Plant due to the 
remote possibility that sigtuficant atmosphenc releases mght affect the Denver metmpohtan 

area which is located in the predominant downwnd (southeast) duechon Studies of au flow 

and dispersion charactensbcs (e g , Hodgm, 1983 and 1984) mdicate that h a g e  flows (wmds 

coming down from the mountruns to the west) turn and move toward the north and northeast 

along the South Platte Rwer valley and pass to the west and north of Bnghton, Colorado (DOE, 
1980) which is just north of Denver 

2 2 5 Ecology 

The RFP site includes species of flora representatwe of tall grass p m e  short grass phns 

lower montane and foothills ravine regions It is evident that the vegetabve cover along the 

Front Range of the Rocky Mountruns has been altered by human acbvibes such as burmng, 

Umber cuttmg road building and overgrazing for many years Smce the aquiubon of the RFP 

property vegetatwe recovery has occurred as ewdenced by the presence of grasses such as big 

bluestem and sideoats grama (two disturbancesennbve species) No vegetatwe stresses 

attnbutable to hazardous waste contammabon have been idenhfied (DOE, 1980) 

The animal life inhabihng the RFP and its buffer zone consists of species assocmted with western 

pmne regions The most common large mammal is the mule deer wth an esbmated populabon 

between 100 to 125 permanent residents There are a number of small carnivores, such as the 

coyote red fox stn@ skunk and long Wed weasel A profusion of small herbivore species 

can be found throughout the RFP and Buffer Zone such as the pocket gopher whte-bled 

jackrabbit and the meadow vole (DOE, 1980) 

Woman Creek supports an aquatx biota typical of high pmne streams Due to the low nutnent 

content in Woman Creek the stream supports only small algal populaQons Cams and bullrush 
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are also present The rocky bottom of Woman Creek supports a relatwely &verse biota 

composed of may fies caddis fies and other forms typical of clean water streams Redside 

dace minnows are abundant ln the streams and ponds a few bluegdl are also present W E ,  
19%) 

Bull snakes and rattlesnakes are the most frequently observed reptdes Eastern yellow belhed 

racers have also been seen The eastem short homed hard has been reported on Plant ate, but 

these and other hzards are not commonly observed The western panted turtle and the westem 

plans garter snake are found in and around many of the ponds (DOE, 1980) 

Commonly observed birds include western meadowlarks, homed larks, mommg doves, and 

vesper sparrow A vanety of ducks, lalldeer, and red w g e d  blackbuds are seen m ateas 

adjacent to ponds Mallards and other ducks frequently nest and mse young on sewed of the 

ponds Common birds of prey in the area mclude marsh hawks red mled hawks, common 
birds of prey rough legged hawks Swanson s Hawks, Great Horned Owls, and Bmwmg 

Owls (DOE 1980) 

2 2 6 Threatened and Endangered S-pecies 

Relevant laws and regulahons that protect threatened and endangered species lnclude NEPA 

of 1969 the Endangered Species Act @SA) of 1973 (Public Law 93-0205), the Clean Water Act 

(CWA) as amended (33 U S C 1251) and the Migratory Bird Treaty Act (16 U S C 1701 711) 
Federal agencies must ensure that achons authorrzed funded, or cam& out by them wdl not 
jeopardize the conhnued emstence of any endangered or threatened species (EG&G, 1991g) 

Studies were conducted at the RFP to idenhfy potenhal habitat for threatened and endangered 

species and other species of special concern (EG&G 1991e) A hterature search was conducted 

to obtam informahon on sensihve species that may be present at the RFP and data on habitats 

present on the site Informahon on endangered species was obtamed from the U S Fish and 

Wildlife Service (USFWS) The U S Army Corps of Engmeers (COE) was contacted for 
informahon on wetland plant species The Colorado Natural Areas Program and Colorado 

A m  1992 
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Division of Wildhfe were contacted for mformabon on state plant and =mal species of special 

concern (EG&G 1991e) 

Habitat potentmlly suitable for four senslbve plant species the Colorado butterfly plant (Gwcz 
neomexicunu var coloradenszs), the dtluvium lady s tresses orchd (Spimnthes &luvzalrs) the 

forhp threeawn (Anstzda buszrumeu) and the toothcup (Rotala ramosior) is also present on the 
RFP site However no mdivlduals of these species were observed dunng the rec~mssance 
surveys 

The bald eagle (Huliueerus leucocephalus) was idenhfied to occasionally use habitat between 0 3 

and 1 1 miles from the RFP site dunng the winter months Habitat use by bald eagles on the 
site is expected to be casual if it occurs at all No bald eagle nests occur on the RFT slte 
(DOE 199Oa) 

Results of FWP studies also indicate that habitats potenbally suitable for the endangered pemgnne 
falcon (Fulco peregnnus) and the ferruginous hawk (Buteo regalls) are present at the RFP slte 

(EG&G 1991g) Although the peregnne falcon was not observed dunng the reconnamance 
level surveys two histonc eynes are present within 10 mdes of the RFP site The Peregme 

Falcon Recovery Plan (USFWS 1984) discourages land use pracbces that would adversely alter 

the character of their hunting habitat or prey base wthin a 10-mile radius of a nestmg chff 

(including histonal sites) 

Potentdly suitable habitat is also present for six sensitwe wildlife species, mcludmg whte- 

faced ibis (Plegdzs chichi) ferruginous hawk (Bweo regulzs) mountam plover (chardnus 
momunus) long btlled curlew (Numeniw umencunus), Preble s meadow jumplng mouse (Zaprcs 
hudronius preblei) and swift fox (VuZpes velox) Insufficient informabon 1s avadable to 
determine if habitat for the sensitwe species Texas homed hzard (Phymsoma com&m) is 

present on the RFP site Pnor to undertalang acbons that may affect potentdly suitable habitat, 

focused surveys will be conducted to determine if sensibve wddlife species are present 

PWL 



The results of the afommenboned studies that pertsun to fauna mdicate that habitat potenmy 

suitable for the endangered black footed ferret (Musfek nzgnpes) is present on the RFP ate 
Black footed ferrets requm pmne dog colomes or complexes of smaller pmne dog colomes 

as habitat In the northeast area of the plant site, approximately 15 acres were idenhfied as a 
p m e  dog colony locabon These 15 acres are part of a larger colony compnsed of an 
eshmated 47 acres that is dissected by Mghway 128 This acreage is part of a 753 acre complex 

that pnmanly occurs east of Indiana Street Although the 47 acre colony by itself is msuffiaent 

to support black footed ferrets, the larger complex is potenbally suitable habitat for ferrets This 

753 acre complex is fragmented by several major roads and highways No confirmed sightmgs 

have been reported for this area but several unconfirmed sighhngs have been reported for the 
Denver area Surveys of the 753 acre complex may be required to determm if the 15 acres 

present on the RFP site is habitat for the black footed ferret Surveys wdl be r e q u d  only if 

potenbal development directly impacts this colony Based upon the mformabon gathered for th~s 

survey the USFWS is not considenng the area of the W P  site as a re introduchon site for 
black footed ferrets 

2 2  7 Sensiti ve Environments - Wetlands and FloodD l a m  

The relevant laws and acts which protect wetlands and floodplans mclude NEPA, Executtve 
Order (E 0 ) 11990-Protecbon of Wetlands all perhnent secbons of the CWA, the Fish and 

Wildlife Act plus associated coordinahon acts, and regulabons promulgated under 10 CFR Part 
1022 - DOE Compliance wth Floodplsun Wetlands Enwonmental Review Requirements The 

rules promulgated under NEPA 42 U S C 4321 et seq in 40 CFR parts 1500 through 1508 

state that all federal agencies are required to consider the environmental effects to wetlands and 

floodplans for any proposed acbon (EG&G 199Od) 

Aenal photography for the 903 Pad Mound and East Trenches Areas was exam& for 
wetlands idenbficabon followed by limited site inspecbon @G&G 199Oa) Wetlands have also 

been idenbfied along both the Woman Creek and SID dmnage areas (EG&G, 199Oa) The SID 

receives surface water runoff from the southern part of the RFP facility with addibonal 

contnbubons from OU2 However dmnage contnbubon to the SID from OU2 is minimal 

Evenly spaced drop structures dong the SID have lowered flow velocibes, mcreased sediment 

FINAL A- 1992 
rclli. 2-28 



' 1  
I 1 

1 

accumulabon and created fanly dense hnear stands of wetlands From a pcnnt due south of the 

903 Pad and extending to Pond C 2, apprommately 0 15 acres of wetlands are contamed wthin 

this porbon of the SID Two isolated stands of wetlands have also been idenbfied southeast of 

IHSS 140 where ground water emerges as seeps or spmgs These two areas are each less than 

500 square feet in size Wetland species observed were pnmanly common cattatls (ILpha 
ZanfoZzu) (greater than 95 percent predommance), spdce rush (EZeochuns mucrosfuchyu) and 

bullrush (Scups umencunus) The wetlands pnmanly funcbon as flow attenuabon features wth 

addibonal minor contnbubons to wildlife habitat and water quality enhancement Dmnage 

contnbubon to the SID from OU2 is minimal 

A detahi floodplan analysis has delineated a narrow, lOeyear floodplan along the hear 
channel configurabon of Woman Creek esbmated to be 100 feet wde (DOE, 1991a) Woman 

Creek is an intermittent stream flowing pnmanly m response to precipitahon events and 

interacbon between surface water and shallow ground water Inibal site charactenzabon studies 

completed in 1986 record measurable flow occurrences only at 4 of the 11 gauging stabons along 

the dramage Flow data for each of the four gauging stabons was less than 10 gallons per 
minute (DOE 1990a) 

Each of the proposed acbons for the Subsurface IM/IRA along with then anbcipated impacts 

to floodplans and wetlands are descnbed in Secbon 4 However, since the proposed acbons 
are not located in the above descnbed wetlands, but are at least 400 to 500 feet away, it should 

be noted that 10 CFR 1022 DOE Compliance with Floodplan Wetlands Enwonmental Revlew 

Requirements, does not apply 

2 2 8 Cultural  resource^ 

1 
1 

NEPA (1969) the Nabonal Histonc Preservabon Act of 1966 (Pubhc Law 89 669, and 

subsequent law amendments (Public Laws 91 243 93 54 94422 94-458) provide that all 

federal agencies implement programs for the protecbon of cultural resources 

A Cultural Resources Survey of the RFP was conducted between 31 May and 23 June 1991 that 

idenbfied 45 cultural resources none of which were recommended as ehgible for hstlng on the 

h J 
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Nabonal Register of Histonc Places (EG&G, 1991a) In addibon to the 45 sltes located dumg 

the 1991 survey there are SIX previously idenbfied lustonc sites that were pmously determmed 

not to be eligible for hsbng on the Nabonal Register for fistom Places However, these sltes 

were not reevaluated dumg this site-wde archeological survey The State Office of 
Archeology and mstonc Preservabon has detemned that any acbon m the wcmity of OU2 wdl 

not impact cultural resources (Bwney, 1989) 

The following discussion of contaminant types and distnbubon are based on data and 

interpretabons presented in the Phase II RVFS Work Plan (EG&G, 199Oc), Draft Remedd 

Invesbgabon Report (Rockwell 1987a) and Draft Remedial Invesbgabon Plan (Rockwell, 

1988c) Soil ground water and surface water were sampled and analyzed for radionuchdes and 

for the Hazardous Substance List (HSL) organics and inorganics In general, soils in the wcmity 

of the IHSSs were found to contan low concentrabons of VOCs, and occasionally elevated 

concentrabons of plutonium (Pu) and amencium (Am) Most sod samples contiuned phthalates, 

but this may be a result of field or laboratory contaminabon of the samples Carbon 

tetrachlonde (CCb) tetrachloroethene (PCE) and tnchloroethene (TCE) are the pnmary VOCs 
found in the upper hydrostrabgraphic unit ( h s  includes the alluvium and hydrauhcally 

interconnected bedrock sandstone [uppermost sandstone]) ground water flow system at OU2 

Trace elements occurnng above natural background levels in ground water include strontwm 
banum copper and nickel and to a lesser extent chromium manganese, selenium lead, mc 
and molybdenum Also major cabons and anions and total dissolved solids are somewhat 

elevated above background throughout and downgradient of the 903 Pad, Mound, and East 

Trenches Areas Uranium 238 is the predominant radionuclide occurnng above background rn 
the upper hydrostratigraphic unit ground water flow system An evaporabve concentrabon 
conceptual model has been advanced that may explam concentrabons of high total dissolved 

solids metals and uranium in ground water at OU2 

Organic contamination is observed in seeps downgradient of the 903 Pad and m the upper 

reaches of South Walnut Creek at the Mound Area Also there are somewhat elevated 

concentrabons of total dissolved sohds, major ions, stronbum, zmc, and uranium at many of the 



surface water stahons Seeps downgradient of the 903 Pad have also been found to contam Pu 
and Am Th~s is postulated to be due to the presence of contammated suspended sohds (1 e , 
soil) in the seep water and is based on the chemstry of Pu and Am m natural water systems 
and studies performed by EG&G The hterature mdicates that Pu is practically lnsoluble under 

oxidizing and near neutral condihons (Cleveland 1979) and Am strongly complexes wth 

colloidal matenal and should exlst in the part~culate fracbon (&lan&~ et al 1990) That Pu 
and Am in surface seep water is parhculate m nature is also supported by prehnunary stwhes 

performed by EG&G (EG&G, 1991) The studies mvolved successive f i lmon of OU2 seep 

water with filter media possesmg vanous pore sfzes (1 e 0 45 mcrometers dum), 0 2 pm, and 

0 1 pm) The filtrates were then analyzed for Pu and Am The analyses mdicate that Pu and 

Am in surface water at OU2 are associated wth the parhculate phase A more, comprehenslve 

successive filtrabon study to examine the distnbuhon of Pu and Am (1 e , dissolved versus 
rnculate) in OU2 surface water is being planned by EG&G at th~s bme 

Pu and Am occur above background ln surface soils Other radionuchdes and trace metals occur 
at low concentrabons and are infrequently above background but may also be soil contarmnants 

at the 903 Pad Mound and East Trenches Areas Data suggest Pu and Am were released to 

soils in the area via wind dispersion dunng inibal remedial efforts at the 903 Drum Storage Site 

These radionuclides occur in surface soils throughout the 903 Pad, Mound, and East Trenches 

Areas and other downwind areas to the southeast 

The following discussion provides addibonal deals of contaminahon in OU2 ground water, 
soils sediments and surface water Comprehensive ground water morutolrng at the RFP has 
occurred since 1986 Wells have been installed throughout the property and are sampled 

quarterly Appendix Rl presents a summary of VOCs, radionuchdes, metals, and inorgaruc 

contaminant concentrabons above detecbon limits in the unconfined ground water system at 

OU2 The extent of soil contaminahon at the 903 Pad, Mound, and East Trenches Areas was 
determined from soil samples collected in 1987 dunng the Phase I RI (Append= A) Samples 

were collected from boreholes dnlled in and adjacent to known IHSS lmhons (Figure 2 9) 
Two foot intervals were composited for VOCs, and 2 to 10-foot mtervals were composited for 

all other analytes Boreholes were not dnlled into sites sbll contiunlng wastes (the Trenches and 

903 Pad) due to potenhal health hazards to field workers and p0tentn.I for release of waste 



consbtuents to the enwonment Data for surface water and sedunents has not been tabulated 

in this IM/IRAP because these medla are not dvectly relevant to the IM/IU Nevertheless, a 
discussion of exlstmg contammatron in these medla is prowded m order to present a 
comprehensive descnpbon of the nature and extent of contammahon at OU2 

2 3 1  B a c k - c t e m  

In order to facilitate the interpretahon of chemical results rn non background areas, a background 

charactenzahon program has been implemented to define the spahal and temporal vanabhty of 
naturally occurring conshtuents Field work was conducted in 1989, and a draft Background 
Geochemical Charactenzahon Report was prepared and submitted to the regulatory agencies on 
15 December 1989 (Rockwell Internabonal 1989a) The draft report was updatsd in December 
1990 to include addibonal rounds of ground water and surface water samples The document 
summarizes the background data for ground water surface water sediments, and geologic 

matenals and idenbfies preliminary stabshcal boundanes (tolerance intervals) of background 
vanability Spatd vanabons in the chemistry of geologic matenals and water were addressed 
by placing sample locabons throughout background area at the Plant Evaluabon of temporal 
vanabons in water chemistry is ongoing 

2 3 2 Soil Contamination 

The followng discussions include a summary of VOCs radionuclides, and metals concentrabons 

that are above detecbon limits in soils at OU2 This discussion is considered prehmmary 
because soil samples have not been collected in the actual waste bunal areas (IHSS) This type 
of sampling will be conducted dunng the Phase II RI 

2 3 2 1 Volatile Orgamc Contamination 

VOCs (including PCE, TCE, toluene, 2 butanone, CCh acetone and methylene chlonde) 
were reported in samples from the 903 Pad and East Trenches Areas Occurrences of total 

xylenes ethylbenzene and toluene were also reported for the 903 Pad Area whereas 1 2 
dichlomethane (1 2 DCA) 1 1 , l  TCA and 1 1,2 Tnchloroethane (1, l  2 TCA) were reported 



in an East Trenches borehole The Mound Area sods, W e  other pomons of OU2, contamed 

acetone (hundreds of micrograms per kdogram) and methylene chlonde (typically tens of 
micrograms per lalogram) at concentrabons too low to unambiguously demonstrate 

contaminabon with these compounds Other organic consbtuents 111 the Mound Area (PCE, 

CHC13, 1 2 DCA) were less numerous and at lower levels than at other areas withm OU2 

2 3 2 2 Inorganic Contammatron 

Padlonuclide Contamination 

Based on the Phase I RI borehole data Pu and Am are the pnncipal radionuchde contaminants 
exhibiting elevated concentrahons in soils Highest concentrabons occurred m samples that 
included the surface soils in the area and were typically on the order of 1 0  picdJunes per 

gram @Ci/g) Because many of the surface sod samples were med mto large computes, the 
Phase I RI data do not eliminate the presence of radionuclides other than Pu and Am Ceslum 
137, tntium and uranium were detected albeit at near background concentxataons and m fewer 
than 10 samples Surface contaminabon of sods with Pu and Am was further demonstrated by 
recent aenal and zn szcu radiological surveys (EG&G 19% EG&G 1991b) Figures 2 10 

and 2 11) The radioacbmty detected in that survey was associated wth known radioactwe 

matenal storage and handhg areas (1 e the 903 Pad) and was attnbuted to Pu, Am, and a 

uranium decay product Soil samphng indicated elevated concentrabons of ammcium m sods 
east of the 903 Pad Lip Site as high as 97 pCdg and by inference from then expected acbwty 

rat10 plutonium as high as 500 pCi/g Subsequent analysis of samples from the area with kgh 
amencium concentrations indicated plutonium concentrations as high as 457 pCdg The 
cesium 137 achvity at RFP is at a level consistent with global fallout 

I i n  

Several metals occurred above background in soil samples (alummum, atsenic, 

cadmium calcium iron mercury manganese lead anbmony vanadium and mc) 
most exceeded background by less than a factor of two and/or m only one or two 

Appendix A presents maximum metal concentrabons m soils 

bmum, 
although 
samples 
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2 3 3  Ground -Water C o m  

2 3 3 1 Volatlle Orgaxuc Contammation 

The pnmary VOCs in ground water (CCl,, PCE, and TCE) are portrayed by isopleths for 
alluvial ground water in Figures 2 12 through 2 14 and bedrock ground water m Figures 2-15 
through 2 17 Tius data provides a representahve snapshot of ground water contamm&on at 

OU2, i e , previous and subsequent water q d t y  data show slrmlar patkms of ground water 
VOC contammahon The ground water data m Appendu. B-2 confirm the relabve dormnance 
of CC14 PCE and TCE in alluvial and shallow bedrock ground water at OU2 compared to other 

VOCs and documents occurrences of 1 l-dichloroethane (1,l  DCA) 1 l-dchloroethene (1,l- 

DCE) 1 2 dichloroethene (1 2 DCE) and vinyl chlonde (all are posslble degradabon products 

of the pnncipal contaminants) and 1 1 1 tnchloroethane (l,l,l TCA), total 1,2 DCE, 2 
hexanone chloroform (CHCl,) methylene chlonde, acetone, and carbon disulfide The latter 
four analytes were reported at levels below detecbon limit and therefore represent only esbmated 

values 

A review of Figures 2 12 through 2 17 suggest that the 903 Pad is the mam source of CCt, wth 

possible contnbuttons from the northern East Trenches Also, the Mound Area appears to be 
the m a n  source of PCE, and TCE occurs throughout OU2 implymg mulhple sources 

2 3 3 2 Inorganic Contamination 

Radionuc lids 

Appendix B 2 shows that dissolved concentrahons of the uranium isotopes (U 234 U 235, and 

U 238) have been above background at OU2 The maximum concentrabon for uramum 238 was 

28 f 2 picoCunes per liter @Ci/P)  in well 12 87 111 the 903 Pad Area Numerous occurrences 
of uranium at lower concentrahons and in wells completed in diverse hthologies demonstrate that 

the distnbubon of uranium is not thoroughly delineated at OU2 Rewew of unv&dat,ed Pu data 

(total and dissolved) for ground water wells east-southeast of the 903 Pad mdicates Pu m ground 

water is generally at non detectable levels (error term is greater than the reported value) The 



highest concentrabons of Pu reported wefe rn well 2 71 (total plutomum = 1 9 f 1 pCd1 on 
3/11/87 and 32 f 3 pCdZ 111 1988) However there are three other samphg events showmg 

total Pu was non detectable and the reported value for 1988 is suspect because an exact date for 

the sample cannot be determined from the documentabon Furthermore there are seven other 
analyses for dissolved plutoruum for this well where the radionuchde was nondetectable 
Because Pu and Am are infrequently detected m ground water at h s  well and elsewhere it is 

uncertam whether these radionuchdes are actual ground water contarmnants 

Metals that exceeded background in one or more wells in the second quarter of 1989 include 

aluminum antsmony arsenic bmum, cadmium, chromium, copper, m n ,  lead, lithium, 

manganese mercury molybdenum nickel potassium selenium sllver, stronbum, vanadium, 

and zinc A summary of mulhple sampling events (Append= B-1) shows that only a subset of 

these analytes repeatedly exceed background and/or exceed background by a w d e  margin The 

sporadic exceedances of background and the absence of apparent gradients in metal 

concentrahons with respect to THSSs hinders drawmg definite conclusions as to whether these 
conststuents are denved from IHSSs 

Maior Ions 

Major ions and total dissolved solids O S )  are somewhat elevated above background throughout 

and downgradient of the 903 Pad Mound and East Trenches Areas (Appendix B-2) Total 

dissolved solids typically ranged between 400 and 1 OOO milligrams per hter (mglt) chlonde 

was generally 30 to 100 mg/Q, nitrate was 2 to 10 mglt, and most sulfate concentrabons were 

between 10 and 100 mg/P in the second quarter of 1989 In general, major cabons were 

accordingly elevated The highest concentrahons of major ions are UI well 29 87 southeast of 

the 903 Pad although TDS in ground water at the northernmost wells (34 87 and 35 87) was 
also quite high in (- 1,OOO mg/P) 



2 3 4  1 

Surface water and surface seep stahons 111 the wmity o 03 Pad, Mound, and East 
Trenches Areas were sampled dunng field acbvihes from 1986 through 1991 The followmg 

discussion is based on all avalable data because many seeps or stream stabons were dry dunng 

some samplings Surface water morutonng locabons are shown m Figure 2-18 The surface 

water seeps are immedlately downslope and southeast of the 903 Pad Area and downslope and 

north of the Mound Area and East Trenches Areas 

Because surface water at seeps and in streams represents ground water discharge (intermittent 

discharge with respect to streams) the surface water composittons are similar to those of local 

ground water The data for both media show that PCE, TCE, CCb, and their degradabon 
products are the pnncipal VOCs and show very simllar major ion contents as well However 

there is enough vanability within stabons so that it is not posslble to demonstrate surfadground 
water connecbons on a well by well, seep-by seep bass 

Seeps in the vicinity of the 903 Pad Lip Site have had sigmficant concentraoons of Pu andor 
Am However the samples contamed suspended solids and surface soils in the vicimty of the 
seeps are contaminated with radionuclides Furthermore total radiochemistry data do mdicate 

notably higher Pu and Am concentrabons than m filtered samples (0 45 pm nominal pore sue), 
demonstratmg that most of the radionuclides are in a parWulate form Therefore, the local sods 

represent the most direct potentral source for seep contammahon There is no immediate threat 

to public health and the environment posed by surface water contanunahon because the affmted 
surface water is contamed wthin the Plant boundary by existmg detecbon ponds, and is treated 

and monitored pnor to discharge for removal of volatde orgaruc contaminants and suspended 
parhculates to which radionuclides if present are hkely to adsorb 

2 3 5 Air Contaminatiog 

The 903 Pad Area is recognized as the pnncipal source of anborne Pu contarmnahon at the RFP 
An extensive itlr monitonng network known as the Radioactwe Ambient Alr Monitonng Program 

(RAAMP) is mamtatned at the Plant m order to monitor pamculate emssions from the 903 Pad 

the 
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Area and other Plant facllihes H m m a l l y ,  the parhculate samplers located immedntely cast, 

southeast, and northeast of the 903 Pad Mound, and East Trenches Areas have shown the 

highest Pu concentrahons This findmg is corroborated by the results of sod surveys that 

indicate elevated Pu cOncentrattOns to the east, parhcularly southeast of the area However, 

RAAMP has found ambient au samples for PU to be well w h  the DOE gutdehes of 20 0 x 

lod pCiIP established for the protechon of human health (Rockwell Intcmahonal, 198%) 

2 3 6  0 

The Phase I RI investigahons of environmental media lead to the general Conclusions that 

volahle organic and inorganic contaminahon in soils ground water, and surface water and 

radionuclide contaminahon in soils exist around several OU2 IHSS The RI also deterrmned that 

the distnbuhon and magnitude of the contaminahon can be better deheated v l s ~  samphng and 

analysis planned for the Phase I1 inveshgahon 

TCE PCE and CCl, are the pnncipal organic contaminants m sods, surface, and gmund 
waters with lesser amounts of their degradahon products and other compounds at numerous 
sampling sites throughout OU2 Apparent Pu and Am in surface water samples are other 

apparent indicators of RFPdenved contaminahon 

Several metals and other inorganic conshtuents (including umum) are also above background 

in the environmental media but the data do not p e m t  unambiguous conclusions wth regard to 

contaminahon The uncemnty results in part from the absence of clear concentrahon gmhents 

and from the limited knowledge of the inorganic composihon of waste sources m OU2 Natural 
processes (e g evaporahve concentrahon) may govern the source and distnbuhon of such 
inorganic conshtuents This will be further inveshgated in the context of long term remedam 

at OU2 

2 4  ANALYTICALD AT 4 

Appendix A of Volume I1 presents a compilahon of volahle orgaxuc morgaxuc and 

radiochemistry data for all ground water monitomg stauons at OU2 that are avadable at tfus I 
PINAL 
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hme Some of the data have been vahdated, they are idenbfied m the appendces by a quabfier 

adjacent to each datum The quahfiers V (vahd) A (acceptable wth qualificabons), and 

R (rejected) are assigned in accordance with the ER Program Quallty AssurandQuallty 

Control (QA/QC) Plan (Rockwell Internahonal 1989c) Rejected data either did not conform 
to the QA/QC procedures or msufficient documentabon emts to demonstrate conformance wth 

these procedures These data at best, can only be considered quahtahve measures of the analyte 

concentrahons The schedule for the MIRA does not permit wsutlng for all data to be 
validated However the vahdated data and their simdanty to mvahdated data are considered 

sufficient for this IM/IRAP/EA 

The IMAM will provide informahon for selechon design and implementadon of the final 

remedial acbon that addresses subsurface VOC contaminahon 

As discussed in Sechon 1 there is no immediate threat to public health and the envmnment 

posed by subsurface VOC contaminabon at OU2 Cleanup of subsurface VOC contammabon 
at OU2 will therefore be addressed III designing and implemenhng final remedial acbons 

However uncertamhes with respect to the OU2 subsurface geology and its effect on site-specrfic 

remedial technology performance presents many challenges for selechon and design of final 
achons Thus the IM/IRA is an invesbgabve tool to resolve such uncertatnhes and streamtlne 
the RI/FS/remedial action (RA) process which is the pnmary jusbficahon for the proposed 

Subsurface IMlIRA at OU2 



SECTION 3 

IDENTIFICATION OF SUBSURFACE IM/IRA OBJECI’IVES 

3 1  OBJECTIVES OF I W R I M  MEASURES/INTERIM RE-L ACTION 

The pnmary objective of the Subsurface IM/IRA 1s to provlde mformation that wdl a d  m the 

selection and design of final remedial aaons at OU2 that wdl address removal of suspected 

residual free phase VOC contammabon. In general, the mformabon to be collected mcludes 

subsurface charactenzation and site speafic technology performance data, which can be used 

in the FS remedial alternatives evaluabon and final remedial system design The IM/IRA unll 

be comprehensive in that subsurface geologcal data wll be collected for a mmmum of three 

different OU2 locations Based on the meetings between DOE, EPA, and CDH dumg the 

Fall of 1991 (Section 1) DOE IS proposing this Subsurface IM/IRAP/EA that spedes 

treatability testing at the 903 Pad Mound and East Trenches Areas for the implementahon 

and evaluation of VOC source removal technologm 

3 3  COMPLIANCE WITH ARARS AND P m  - 
The NCP [40 CFR 300430 (e)] requires that, m development of remediation goals, the 

followng be considered 

0 A R A R S  

For systemc contarmnants, concentration levels that unll not cause adverse effects 
to the human population and sensitive subgroups over a llfebme of exposure 

For carcinogens exposure levels represent an upper bound lifetime cancer nsk 
between 10-4 and lo4 The lod nsk level is to be used as a point of departure 
when ARARs are not avadable or are not suffiaently protective because of 
multiple contarmnants or multiple exposure pathways 

0 Factors related to detection limts 

For current or potential sources of d d n g  water attamment of Maxunum 
Contarmnant Level Goals (MCLGs) or Maxunum Contarmnant Levels (MCLs), 
If MCLGs are zero 



Attsunment of CWA ambient water quahty cntena (AWQC) where relevant and 
appropnat e 

The IAG in paragraph 150 states Intern Remedial Amons/Intenm Measures shall, to the 

greatest extent practicable, attam ARARs Also for mtenm actions, the NCP [40 CFR 
300 430(f)] speafically notes that an ARAR can bt  waved If the amon IS to become part of 

the final remedy that w11 attam ARARs 

This section identifies and analyzes ARARs relevant to the proposed Operable Umt No 2 

Subsurface IM/IRA. Because a remedial action would be considered an on site IM/IRA to 

be admnistered under CERCLA, only substantive and not admmstrabve requlrements of 
regulations (such as RCRA) apply Pemts, for example are not reqwred (per paragraph 121 
of the IAG) 

3.2 1 A~Dlicable or Relev-ronnate Reauirementg 

Applicable requirements as defined m 40 CFR 3005 mean those cleanup standards 

standards of control and other substantive requlrements, mtena, or lmutabons promulgated 

under federal enwronmental or state enwonmental or facdity sitmg laws that specifically 

address a hazardous substance, pollutant contmant ,  remedial amon, locat~on, or other 

circumstance found at a CERCLA site Only those state standards that are identdied by a 
state in a timely manner and that are more stnngent than federal requuements may be 
applicable Relevant and appropnate requirements also defined in 40 CFR 3005, mean 

those cleanup standards standards of control and other substantive reqwrements, cnterra, 

or limitations promulgated under federal enwonmental or state enwonmental or fachty sitmg 

laws that while not applicable to a hazardous substance pollutant, contarmnant, remedial 

action, location, or other circumstance at a CERCLA site, address problems or atuabons 

sufficiently simlar to those encountered at the CERCLA site that thelr use IS well suited to 

the particular site Only those state standards that are idenhfied m a timely manner and are 

more stnngent than federal requirements may be relevant and appropnate Accordrng to 
CERCLA 9121(d)(2) in order to be considered an ARAR a state requrrement must have 



been promulgated As defined m 40 CFR 300 400(g)(4) of the NCP, the term promulgated 
means that the requirement 1s of general apphcablllty and 1s legally enforceable 

3.23 Jtems to be Cons ide- 

In addition to AR4Rs adwsones mtena, or guidance may be i d e n ~ e d  as to be considered 
(TBC) for a particular release As defined m 40 CFR 300 400(g)(3), the TBC category conslsts 

of adwsones cntena, or guidance developed by EPA, other federal agenaes, or states that 
may be useful in developing remedies Unlike ARARs use of TBCs 1s dlscrebonary 

32.3 ARAR Categonu 

In general, there are three categones of ARARs These categones are 

Location specific requirements 
Ambient or chemcal speafic requirements 

Performance design or other action speafic requvements 

Each category is discussed 111 more detal below 

3.3 AMBIENT OR CHEMIC AESPECIFIC REOU IREMENTS 

Ambient or chemcal specific requirements set health or nsk based concentratlon lmts  m 
various enwronmental media for specific hazardous substances or pollutants These 
requirements set protective clean up levels for the chemcals of concern 111 the designated 
media, or may act as action related requirements rn indicating a safe level of aw emuision or 
wastewater discharge The chemcal specific ARARs idenbfied herein are used 111 defhng the 
remediation goals for discharge of treated ground water to surface water 

ARARs are denved pnmmly from federal and state health and enwonmental statutes and 
regulations Where background concentrations for constituents are above the ARAR for that 
constituent a waver from the ARAR may be appropnate A summary of ARARS for the 



contarmnants found to exceed background 111 OU2 ground water are presented 111 Appendur C, 
Table C 1 and mcludes ARARs for volatde orgamcs metals, convenbonal pollutants, and 
radionuchdes TBCs are also identdied m Table C 1 where ARARS do not enst, and are used 

as goals for ground water treatment 

The two sets of AR4Rs idenmed 111 Table C 1 are those prewously establrshed for the OU1 
ground water treatment faality and for the OU2 South Walnut Creek surface water treatment 
facility These ARARs were established by the regulatory approval of the respectwe IRAPs 
that define the IM/IRAs for OU1 and OU2 Both of these treatment f a a b e s  are candidates 
for the treatment of ground water extracted dunng the Subsurface IM/IRA. A thud canchdate 
facility is the Building 231/374 treatment systems The Building 231/374 fadity IS a zero 
discharge treatment system therefore water quality chemcal speafic ARARs are not 
applicable 

There are a number of potential OU2 ground water contarmnants for which ARARs were not 
identified in the respective OU1 and OU2 IRAPs, i e ,  these contarmnants were not expected 
to be present in the influent based on the quahty of the water the systems were designed to 
treat These contarmnants are idenbfied in Table C 1 For this IM/IRA, ARARs or TBCs 
(in the absence of an ARAR) have been identlfied for these contarmnants by applymg the 
ARAR rationale in the respective IRAPs and selecting the rationale (and ARAR) that was 
most stnngent This techmque is used for the Subsurface IM/IRA to prowde consewatwe 
effluent standards for all potenbal OU2 ground water contarmnants It 1s not, however, 
considered a basis for establishing ARARs for future remedial efforts at the RF'P DOE 1s 

prepanng a consolidated approach to establishing ARARs for future remedial actiwbes that 
it plans to offer to EPA and CDH in the near future This consohdated approach wdl provlde 
the premse for dlscussions wth EPA and CDH on the ARAR selection methodology to be 
used for remediation at all operable umts at the RFP 

I 
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Of the elements/compounds detected in ground water at OU2 ARARs or TBCs cannot be 
identified from enwonmental regulations and guidance for 4 methyl 2 pentanone, 
2 hexanone calaum, magnesium, potassium, sodium, strontium, bicarbonate and cesium'n 

(Note As discussed m Section 2 3 3  cesium*37 is not an RF'P contarmnant) For these I 
1 
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constituents, background concentrations (EG&G, 199Ob) are used as goals for the IM/IRA. 

For orgamc contmnants background is considered the Contract Laboratory Program (CLP) 

Contract Required Quanbtation Lmts (CRQL) 

Regardless of ARARs the system ulbmately used for treatment of ground water 111 thls 

IM/IRA wll be selected based on the ablllty of the treatment system to remove the 

contarmnants actually measured in the extracted water e g the OU1 fadty wdl not be used 

if the ground water contams above background plutomum or amenaum concentrahons 

because this facdity was not designed for thelr removal (Note The umt processes 111 the 

OU1 facility potentially can remove plutomum/amenaum, but treatment performance for 

removal of these radionuclides would have to be demonstrated before OU2 ground water 1s 

transferred there for treatment ) hkewse the Building 231 facihty uthes  activated carbon 

for orgamc contmnant removal and the presence of methylene chlonde, m y 1  chlonde 

chloroform or ketones m extracted ground water would render thrs faality mappropnate for 

use The South Walnut Creek Basin Treatment System has been designed to treat water 

contamng all of the potentd OU2 contarmnants Based on current data, ths treatment 

system is the preferred system for the Subsurface IM/IRA. Treatment performance 

considerations for selection of the Subsurface IM/IRA ground water treatment system is 
discussed further in Section 4 

3 4  b s  

Location speclfic ARARs are limts placed on the concentration of hazardous substances or 
the conduct of actiwties solely because they occur in certain locations These may restnct or 

preclude certam remedial actions or may apply only to certan portions of a site Examples 

of location specific ARARs that pertain to the IM/IRA are federal and state sitmg laws for 

hazardous waste facilities (40 CFR 264 18 fault zone and floodplam restnmons), and federal 

regulations requinng that actions mrumze or avoid adverse effects to wetlands (40 CFR 
Part 6 Append= A and 40 CFR Parts 230-231) 

More specifically ~fl addition to the requirements described above pertment locahon specfic 

ARARs include Colorado requlrements for sitmg of hazardous waste fadties and 

&- 



wastewater treatment faahbes (Colorado Remed Statue 25 15 101 203 208 302 and 

25 8 292,702, respemvely) Naoonal &tom Preservabon Act reqwements for preservabon 
of sipficant articles and b t o n c  properties (36 CFFt Parts 65 and 800, respemvely), federal 
cntical habitat protection reqwements (50 CFR Parts 200 402 and 33 CFR Parts 320-330) 
and federal requirements for the protection of fish and wddhfe resources (40 CFR 6 302) 

A summary of location speafic ARARs which this IM/IRA d attam to the greatest extent 
practicable is presented in Table C-4 

3 5  j m  PERFORMAN P I  

Performance design, or other action speafic requirements set controls or restnctions on 
particular lunds of actiwties related to management of hazardous substances or pollutants 

These requirements are not tnggered by the speafic chemcals present at a site, but rather by 
the particular IM/IRA amons that are part of ths plan Amonspeclfic ARARS are 
technology based performance standards, such as the Best Avadable Technology (BAT) 
standard of the Federal Water Pollution Control Act Other examples mclude RCRA 

treatment storage and dsposal standards and CWA pretreatment standards for discharges 
to publicly owned treatment works (POTW) 

RCRA land disposal restnctions (LDR) for certam contarmnants (40 CFR Part 26840) are 

also action specific ARARs for the dlsposal of secondary wastes generated dunng water 
treatment Any wastes, hazardous or not, are subject to CERCLA section 121(d)(3), also 

known as the off site policy The off site policy requires that CERCLA wastes be shlpped 
off site only to facllities in compliance wth applicable federal and state laws Action speclfic 
ARARs that wll be attamed by the IM/IRA to the greatest extent practicable are mcluded 
in Table C 3 Table C 2 presents RCRA LDRs that are potenbally ARAR for placement or 
land disposal involwng non effluent wastes (e g , treatment sludges excavated soils, used 
treatment matenals) if they may be determned to contam hazardous wastes LDR 
requirements may be relevant and appropnate for wastes that are not hazardous wastes, as 

defined in 40 CFR Part 261 but do contam hazardous substances Any wastes generated by 
the IM/IRA w11 be evaluated to deterrmne if they are idenbfiable as hazardous wastes At 



present, no detemnatlon has been made whether the antlupated Contarmnants of wastes from 

the IM/IRA are llsted hazardous wastes However, IM/IRA wastes such as spent carbon may 

be found to be charactenstically hazardous (40 CFR part 261 Subpart C) 

Action speafic ARARs also exst for au emsions from thu IM/IRA. The Colorado An 
Quality Control Comssion (AQCC) has estabhhed emusion control regulations for the 

protection of state an quahty Relahve to this IM/IRA, AQCC regulahons provlde pertment 

requirements that must be considered Action specific ARARs, whch the IM/IRA wdl attam 

to the greatest extent practicable, are included m Table C 3 

AQCC Regulation 7 (5 CCR 1001 7) provldes requrements for sources of VOCs that are 

associated wth the formation of ozone Regulated sources of VOCs must implement 

Reasonably Achievable Control Technology ( R A q  and desmbe any control measures m an 

emssion permt application to the Au Quality Control Dimion (AQCD) Accordrng to 

AQCC Regulation 3 Section 111 D the threshold for the p e m t  requuement 1s e m i o n  of 

1 ton or more of VOCs per year As defined in Section G of the AQCC Common Prowions 
Regulations RACI' means a technology that wll achieve the maxlfnum degree of emmion 

control that a particular source is capable of meetmg, and which is reasonably avdable 

considenng technological and economc feasibility The IM/IRA wll not ermt VOCs m excess 

of 1 tonlyear because a vapor treatment system w11 be used to remove m excess of 99 percent 

of the VOCs However the treatment system would constitute a RACT 

AQCC Regulation 8 (5 CCR 1001 8) includes requirements for the control of hazardous au 

pollutants Of the potential contamnants in this IM/IRA, beryllium, benzene, mercury, lead, 

and wnyl chloride are considered hazardous air pollutants according to thls regulabon. With 
the exception of lead the requirements of Regulation 8 are neither applicable nor relevant 

and appropriate to this IM/IRA. In general the controls of Regulatlon 8 apply to e m i o n  

sources that use or manufacture matenal contang the hazardous au pollutant. Smce t h s  

IM/IRA will neither use nor manufacture any of the hazardous SUT pollutants, the emsion 
limt provlsions of Regulation 8 are not ARAR however they do provlde useful pdance to 

be considered With respect to lead the emssion h t  of 15 mcrograms per cubic meter 



(pglm') applies to any stationary source Therefore, the standard may be apphcable to the 

IM/IFU, and accordingly has been applied as ARAR 

Under EPA regulations at 40 CFR Part 61 Subpart H, hazardous au pollutant restnrnons also 

exrst for radionuclide emssions at DOE faalibes These regulabons requlre momtomg to 

ensure that any radionuclides emtted do not result in any member of the publlc receimg an 

effective dose equivalent of 10 mdluadiation equivalent man per year (mrem/yr) Because 

this standard applies to RFP as a whole plant e m i o n s  are regularly assessed The plant 

emssions have been found to fall orders of magmtude below the standard Ermssions from 

the IM/IRA wll be momtored and the results incorporated wth the plant data 

A table summarizing restrictions on IM/IRA air ermssions is presented 111 Table C 5 

As explaned in the NCP (see 55 EB 8666) OSHA requirements for worker proternon m 
hazardous waste operations and emergency response (29 CFR 1910 120) are applicable to 

workers involved in hazardous substance related actiwbes as well as other OSHA 
requirements related to speafic circumstances or actiwbes Even though these reqwrements 

are not enmronmental in nature and therefore, are not considered ARARs, they must be 

satisfied 

FINAL 
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' I  SECTION 4 
PROPOSED ACTIONS 

This IM/IRA involves apphcabon of zn sztu vacuum-enhanced vapor extracbon at three hfferent 

subsurface enwonments at OU2 for removal of suspected, =dual free phase VOCs from the 

vadose and saturated zones The three subsurface sites selected for implementabon of the 
IM/IRA Qffer m theu expected geology and nature of contanunmon Each of the three selected 

sites are located wthin one of the three pnmary OU2 areas 903 Pad, Mound and East 

Trenches As discussed rn this secbon, each of the sites offer un4ue challenges for in situ 

remediahon of the subsurface 

Implementabon of the proposed zn situ vacuumenhanced vapor extracbon acbons may be 
complicated by uncertambes resulbng from incomplete site chafacterrmbon of OU2 A phased 

implementahon of the proposed achons is therefore proposed to ensure project success The 

planned phases of implementabon include 

0 Locabon of test sites 
0 Pilot teshng 
0 Post pilot operabon (if deemed beneficial) 

The first phase is the locabon of suitable test sites at the 903 Pad, Mound, and East Trenches 

Areas Data from the Phase 11 RI will be used to pinpoint locabons for the vapor extrachon and 

injection wells In the event that these data do not provlde enough mformabon to select well 

locabons a soil vapor survey will be conducted 

The second phase involves zn sztu pdot testmg of the proposed vapor extracbon systems at each 
of the test sites Informahon collected dunng the pilot studies wdl a d  m the selechon, deslgn, 

and implementahon of final subsurface VOC removal achons at OU2 Informabon from the 

pilot study phase will also be used to assess the benefit of pursurng the final phase of the 
IM/IRA post pilot study operabon of the systems with system modificabons as approprnte 
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The final phase of IM/IRA implementahon is post pilot operahon (If deemed benefic&) of the 

vapor extrachon systems at the three OU2 test sites EPA OSWER Observabonal/Streamhed 

Approach methodology has been used to formulate the proposed acbons to mmmze difficulbes 

in the execuhon of this IM/IRA The Observahon/Streamhed Approach mvolves development 

of a remedial achon based on probable site condihons that are idenhfied usmg erustmg 

informahon and that are modified as necessary as addihonal mformahon is gamed dunng 

implementahon 

Pnor to presentahon of the proposed achons it is useful to consider the rahonale b e h d  

selection of in situ vacuum-enhanced vapor extrachon for this IM/IRA This background 

informahon is presented in Sechon 4 1 Sechon 4 2 descnbes the process that is used to 

cnhcally evaluate the effechveness implementability and envmnmental impact of the proposed 
achons Sechons 4 3 through 4 5 present and evaluate each of the proposed achons at the 903 

Pad Mound and East Trenches Areas respechvely Sechon 4 6 presents a detatled descnphon 

of exishng or planned RFP water treatment facihhes that could potentnlly be used to treat 

contaminated ground water generated dunng Subsurface WIRA dewatenng operahons 
Sechon 4 7 presents an environmental assessment of the No Achon Altemahve with respect to 

OU2 subsurface VOC contaminahon, and Sechon 4 8 provides a summary companson of 

environmental impacts from the proposed remedial achons and the No Achon Altemahve 

4 1  RATIONALE FOR IM/IRA TECHNOLOGY SELECTION 

NCP guidance states that few altemahves and in some cases perhaps only one should be 
developed for intenm achons Based on a review of technologies awlable for zn sztu 

removal/destruchon of VOCs only one remedial alternahve m szfu vacuum-enhanced vapor 

extrachon was selected for immediate implementahon in the Subsurface IM/IRA A second 
technology zn situ steam stnpping, is also being considered for inveshgahon as part of th~s 

IM/IRA because it has the potenbal to recover both VOCs and radionuclides and the technology 

is currently being tested by DOE 

The technology review process involved idenhficahon of potenhally feasible VOC 
removaI/destruchon technologies followed by evaluahon wth respect to the followmg cntena 
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e Achieve MIRA objecbve 
e 

e 

Address the source of the dissolved phase ground water plume 

Minimize the nsk of spre!admg contammatton 

As discussed m Secbon 3 the pnmary objecbve of the IM/IRA is to collect mformabon that wdl 

a d  in selecbon and design of final OU2 remedial acbons that address subsurface =dual free 

phase VOC contaminabon 

Source removal played an important role m the technology m e w  process The orgamc 

contaminants at OU2 are pnmanly chlonnated solvents (FCE TCE and carbon tetrachlonde) 

All of the chlonnated solvent contammants at OU2 have specific gravibes greater than 1 0 (1 e , 
heavier than water) Liquids with this property are referred to as Dense Non Aqueous Phase 
Liquids or DNAPLs These substances have very low solubihbes m water, on the order of 100 

to 1 100 mglP (parts per million) For this reason, classical rerndal acbons hke ground water 
extracbon and aboveground treatment wdl not remednte the site m a hmely manner Pump and 

treat technologies require that the source matenal first dissolve mto the ground water For 
example removal of a 55 gallon solvent spill m this manner would requue pumpmg 

approximately 45 0oO O00 gallons of ground water wth an average concentrabon of 2 mglf 

Furthermore the water beanng formabons at OU2 are not expected to yield large volumes of 
water due to their low permeabilibes Therefore, technologies that have the potenbal to directly 

remove the source matenal were considered desirable 

Finally the review process involved examining technologies with respect to thev nsk of 
spreading VOC and radionuclide contaminabon This is parkularly important at OU2 due to 

the potential mobilizahon of radionuclides that may be present at the test sites, speafically 

uranium plutonium and amencium Radionuclide mobility m the aquifer is sennbve to 

fluctuations in temperature and pH Candidate remedial technologies were ehmmted from 

further considerabon if they posed any unknown nsk of uncontrolled mobhbon of 

radionuclides or VOCs 
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Candidate in situ remedial technologies consldered for the Subsurface WIRA mcluded 

e Dehalogenabon 
e Chemical oxidabon 

e Steam stnpping 
e Bioremediabon 
e Vacuumenhanced vapor extracbon 

In szfu dehalogenahon involves introducing an aqueous dehalogenatmg solubon such as sxhurn 
borohydnte solution or zinc and ambc acid into the affected porhon of the aqufer 
Dehalogenabng solubons are reductants that liberate nascent (atomic) hydrogen, which replaces 
chlonne atoms on the solvent molecules significantly reducing theu toncity However there 
are process uncertambes with respect to uncontrolled mobilizabon of radionuchdes that may be 

present in the subsurface The dehalogenabon solubons may for example, lower the pH of the 
ground water or degrade subsurface humic matenals potentdly mcreaslng rachonuchde 
mobility Bench scale treatability studies will be performed to resolve thls uncertzunty pnor to 

considerabon of the technology for field implementahon 

In siru chemical oxidabon involves introducing an aqueous oxldiwng solubon such as a 

combinabon of metallic Eon and hydrogen peroxide (1 e Fenton s reagent) lnto the affected 

pornon of the aquifer The oxidizing agent (hydroxyl radical in the case of Fenton's reagent) 

reacts with the VOCs to mineralize them to carbon dioxide and water Prehnunary results of 
bench scale teshng of chemical oxidabon for the 881 Hillside ultra violet 0 
peroxiddoxidabon treatment system have indicated successful destrucbon of VOCs contatrung 

carbon carbon double bonds (1 e TCE PCE etc ) The results have suggested p r  d e s m o n  
efficiencies for VOCs not contaming the reacbve carbon-carbon double bonds (I e carbon 
tetrachlonde 1 1,l TCA, etc ) Also as discussed above for zn sifu dehalogenabon, there are 

uncertamties associated with chemical oxidahon with respect to 

uncontrolled mobilizabon of radionuclides Therefore treatablllty studies exarmnlng chenud 
oxidabon will be conducted in the laboratory pnor to considerabon of the technology for field 
implementahon 



In situ bioremediabon uthzes naturally occumng or cultured mimorgmsms to degrade VOCs 

Nutnents and co-metabohtes are injected into the subsurface to augment and sustam the mcrobe 

populahons Bioremediahon has successfully treated many non halogenated hydrocarbons, but 

has been less successful wth halogenated compounds Nonetheless recent progress m 
bioremediabon research md~cates that this technology holds prormse for the degradabon of 
halogenated organic compounds At this bme however inclusion of bioremednbon 
inveshgahons in the Subsurf' WIRA at OU2 is premature If future research progress 

indicates that bioremediabon is a pracbcal dternabve for degradabon of -phase chlonnated 
solvents this technology will be tested to examine its applicabihty for OU2 

In situ steam stnpping includes injection of pressunzed steam to displace ground water and 

vaponze free phase VOCs trapped in the aquifer and vadose zone soils Subsurface temperature 
increases associated with the injected steam along with a reduchon in subsurface pH, may be 
effechve in solubilizing radionuclides adsorbed to the subsurface matnx Recovery wells are 

used to collect dissolved free phase and/or vapor phase VOCs and dissolved radionuchdes 
Condensahon of steam and VOCs occurs at the steam front which expands vertmlly and 

laterally over hme The onentation of the steam front is cnhcal to prevent the downward 
migrahon of condensed free phase VOCs However uncertambes associated with msuntauung 

the steam front at the proper angle and the effechveness of radionuclide desorpbon and 

solubilizahon require that in situ steam stnpping be first examined on a bench scale pnor to field 
teshng Treatability studies examining this technology are currently being conducted by 

Lawrence Livermore Nahonal Laboratory (LLNL) in Livermore, California Because in situ 

steam stnpping has the potenhal to recover both VOCs and radionuclides, and this technology 
is currently being inveshgated by DOE it is being considered for further invesbgabon as part 
of this Subsurface IM/IRA An addihonal project phase may, therefore, be added to the 

Subsurface IWIRA to conduct an in situ steam stnpping pilot test after the results of LLNL 
study are assessed 

In situ vacuum-enhanced vapor extrachon involves the installabon of one or more vapor 
extrachon wells within or adjacent to an area contaming residual free phase hydrocarbons The 
wells are manifolded into a vacuum pump and the vacuum induced m the subsurface creates a 

sweep of an through the formahon The induced zur flow volablizes and removes the restdual 
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free phase solvents Separate wells may also be used to inject ambient or heated SUT mto the 

formabon to mcrease arflow through the contaminated area In order to address -dual 

contaminabon held in the aquifer mated, the water table must be lowered by pumpmg to 

expose the residual DNAPL to the au flow induced III the formabon 

In sztlc vacuum-enhanced vapor extracbon coupled wth water table depmslon sabsfies the three 
cntena hsted above and has been selected for the Subsurface WIRA at OU2 It wll prow& 

data that will be useful in the selecbon and design of a final acbon as it is potentdy apphcable 

at all OU2 solvent spill or bunal sites It addresses the source of the dissolved phase ground 

water plume and reduces the likehhood of addibonal contaminants mgratmg from the vadose 

to the saturated zone This technology does not involve subsurface injecbon of hquid reagents, 

so there is little probability of spreading the VOC contammabon In addibon, mobdizabon of 
radionuclides that may be present is not expected because no change in ground water pH is 

expected 

Acbons involving zn situ vacuum-enhanced vapor extracbon are proposed at three locabons 

within OU2 IHSS No 112 a former drum storage site at the 903 Pad Area, IHSS No 113, 

a former drum storage site at the Mound Area and IHSS No 111 1 a bund trench at the East 

Trenches Area Vapor extrachon 

technology can be universally applied at all proposed test locabons given adequate formatron 
permeability to iilr and a known residual DNAPL locabon However, apphcabon of this 

technology will be customd to the site specific hydrogeologic and contammant distnbutron 

conditions Water table depression efforts wll be applied only at those sltes where a slgnificant 

saturated thickness exists (>3 feet) Addibonal differences in vapor extrachon technology 

applicabon at the three test sites will include site specific extracbon and au mjecbon well 

placement and design Site specific considerabons are discussed in Semons 4 3 through 4 5 

The locabons of these IHSSs are shown on Figure 2 2 

4 2  EVALUATION OF PROPOSED ACTIONS 

This secbon discusses the elements of an integrated CERCLA/NEPA evaluabon process that unll 

be used to cntmlly examine the proposed acbons at the 903 Pad Mound and East Trenches 
Areas This integrated process IS based on both CERCLA and NEPA evaluabon cntena as set 



forth m the March 1990 NCP and the draft DOE NEPA Compbce Guidance Manual (DOE 

1988a as revised), respecbvely 

An integrated CERCLA/NEPA evaluabon process is used m DOE remedlal acbon plannmg to 

cnbcally evaluate altemahve remedies so that a preferred altemabve may be selected In th~s 

case however only one achon altemabve zn sztu vacuum-enhanced vapor extracbon has been 
proposed for implementahon at this bme (see Sechon 4 1) Nonetheless, analysls of the 

proposed zn s m  vapor extracbon acbons with respect to CERCLA and NEPA evaluabon cntena 

provides a more thorough understandmg of the acbons CERCLA evaluabon cntena considered 
in the analysis include effecbveness and implementability Analysis of relabve cost is used m 
the CERCLA evaluabon process to choose between one or more simdarly effecbve and 

implementable remedial altemabves Cost analysis therefore need not be mcluded in the 
evaluabon process for the Subsurface IM/IRA NEPA evaluabon cntena considered in the 
analysis include impacts of the proposed remedial acbons to human health and the enwonment 
In order to integrate the requirements of NEPA into the evaluabon process two elements are 
included 

e CERCLA and NEPA cntena are given equal weighing m the evaluahon process 

e Assessment of the environmental impacts of the No Acbon Alternabve is mcluded 
in the evaluabon process 

4 2 1 Effectivena 

The cntena for effectweness evaluabon of the proposed subsurface IRAs mclude the use of 

altemabves to land disposal thus promobng treatment or recychg, nsk of potenbal exposure 
to residuals remining on site conbnued reliabihty over the life of the WIRA and compliance 
with ARARs cntena advisones, and guidance In addibon the proposed acbons wdl be 
evaluated with respect to reducbon of toxicity, mobility, and volume of wastes per the March 
1990 NCP 

Effectwenas evaluabon of the proposed subsurface IRAs does not include several of the 

CERCLA effectweness cntena due to the nature of the MIRA These cntena mclude threat 



reducbon and length of bme untd protecbon is acheved These m t e ~  are not apphcable to 
the Subsurface IM/IRA since subsurface VOC conmunabon at OU2 does not pose a threat to 

public health or the envmnment nor is the proposed acbon m its current form expected to 

substanbally alter the exlstmg dissolved-phase ground water plume dunng the durabon of the 

test The Subsurface IM/IRA is designed to remove contarmnants from small areas at three of 
the suspected source areas at OU2 and to evaluate a remedial technology that may ulbmately be 
applied on a large scale as part of the final actron Therefore, statements regardmg nuhgahon 
of idenbfied threats or length of bme unbl protecbon is acheved are not applicable 

CERCLA effecbveness and NEPA environmental impact cntena both address worker and 

community protecbon In order to avoid repebbon in this document worker and commumty 
protechon issues associated wth the proposed acbons will be presented only once m the 
environmental impact analysis secbons 

4 2 2 Imdementability 

The cntena for implementability evaluabon of proposed acbons mclude techcal fezwbhty, 
avadabihty and administrabve feasibllity Technical feasibility includes the abrltty to construct 
the technology mantam its operabon meet process efficienaes or performance goals, 
demonstrate performance and comply with the Supefind Amendments and Reauthonzabon Act 
(SARA) requirement that IM/IRAs should contnbute to the efficient performance of a long term 

remedial action to the extent pracbcable Avarlability mcludes the avdabhty of necessary 

equipment matenals and personnel avadability of adequate off site treatment storage and 

disposal capacity if appropnate and descnpbon of post remedial site controls that wdl be 
required at the complebon of the acbon Administrabve feasibility mcludes the hkebhood of 
public acceptance of the proposed acbon including site and local concern, coordinabon of 

acbvihes with other agencies, and ability to obtam any necessary approvals or perrmts 

4 2 3 Environmental Imp- 

The cntena for environmental evaluabon of the IM/IRA acbons include DOE NEPA c o m p b c e  
guidelines for terrestnal and aquabc impacts threatened and endangered species hstoncal and 
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archeological sites, wetlands and floodplms, and cumulahve impacts, and au quality, water 

quality short and long term land produchwty personnel exposures commtment of ~esources 

and transportabon impacts 

The procedural guidance for compliance wth NEPA and vanous related enwonmental statutes 

for the proposed acbon in this Subsurface IM/IRAP/EA is found 111 the Draft DOE NEPA 

Compliance Guide (DOE, 1988a as rewsed) Coordmabon of NEPA compliance procedures 
with review requirements of other enwronmental statutes that bear on the NEPA process 

enhances the probabihty of complete compliance and achevement of hmely implementahon of 

programs and projects 

The Compliance Guide is intended to assist DOE and contractors by prowdmg the follourlng 

informabon on the NEPA process the processes of related envmnmental statutes that bear on 
the NEPA process the bming relabonships between EPA rewew and review requvements of 

other environmental statutes and the NEPA process compliance and development for programs 
and projects Regulatory guidance procedures for environmental restorahon projects as they 
relate to a r  quality water quality terrestnal and aquahc impacts, threatened and endangered 

species and histonc and archaeological sites are discussed in Secbons 4 2 3 1 through 4 2 3 5 

Short and long term land producbvity personnel exposures, commitment of resources, 
transportabon impacts wetland and floodplan impact assessment and cumulahve impacts are 
discussed in Secbons 4 2 3 6 through 4 2 3 11 

4 2 3 1 Air Quality 

Air quality impacts are addressed by esbmating changes m ambient SUT quahty due to the No 
Acbon Alternabve and the Subsurface IM/IRAs Changes in au quality could result from 
possible emissions of VOCs (Subsurface IM/IRAs) and generabon of fugibve dust (Subsurface 

IM/IRAs) VOC a r  emissions from the No Acbon Altemabve are not expected to be significant 

relatwe to other VOC a r  emissions from the RFP that are regulated by CDH smce, under the 
No Acbon Alternabve, VOCs will pnmmly reman in the subsurface and conhnue to leach mto 

ground water 



Air quality impacts from VOCs released dumg vapor extracbon system mstaUaaon acbwbes 

(e g dnlhg well mstallabon and vapor extracbon system component setup) would be muumal 
when compared to the normal operabonal acbwty at the RFP even though VOC concentrattons 

m soils in the vicinity of 903 Pad Mound and East Trenches are signrficant Tlus is because 

the limited amount of dnlling planned for each of the three IM/lRA sites IS expected to muumtze 

the generahon of VOC-contaming dnll cumngs Thus there wdl be an msigmficant release of 
VOCs to the iilr from dnll cumngs that amount to less than 2 cubic yards per site However, 

in the event that releases are greater than expected they wll be controlled by adherence to the 

procedures set forth in the Project Specific Health and Safety Plan (PSHSP) and the Plan for 

Prevenbon of Contaminant Dispersion (See Personal Exposures secbon below ) 

The PSHSP will require employees to wear personal protechon equipment (PPE) mcluding 

respirators, gloves and protechve clothing dunng work tasks where contammant releases are 

likely This will prevent employee exposure in the event of an unplanned release Employees 

who are unprotected at the bme of an unexpected release will be alerted to take immedlate 

evasivdprotecbve acbon by warning alarms on direct reading analyt~cal equipment 

If routme iilr monitonng of dust emissions from planned achvibes reveals higher than expected 

dust concentrations the ~mplementabon of dust control techniques descnbed in the PPCD wdl 

be inibated These techniques may include such measures as soil wemng with water or a water 

surfactant mixture windscreen deployment a change in dnlling techniques, apphcabon of 
surfactants to unpaved roads restncbons on vehicular traffic temporary stoppage of project 

operabons due to high winds etc The PPCD descnbes a staged approach to preventwe 

measures assessment 

The vapor extracbon system includes an offgas treatment unit for removal of contaminants from 

the vapor stream pnor to discharge to the atmosphere The system includes GAC adsorpbon 

units to remove VOCs and in line high efficiency SUT pmculate (HEPA) filters to capture any 

radionuclides that may be released from the subsurface HEPA filters wdl be followed by a 

radiation sensor that will shut the system down before the release of sigruficant amounts of 

radionuclides to the GAC units can occur Although vapor phase GAC adsorpbon is not 

intended for removal of parbculates, filtrabon of 20 to 50 mcrons and larger ur stze is pmnded 



by the granular packed bed Thus, m the unhkely event that the upstream HEPA filters are not 
properly funcboning, the GAC umts would prowde some fdtrabon capacity 

Dermal exposure inhalabon and madvertent mgesbon of auborne radioacbwty and VOCs on 
fugibve dusts are analyzed in later secbons of this report enbtled Personnel Exposure-Routme 
Operabon Pollubon from engine emissions, fugitwe dust generabon by vehlcles and 

mculates from tue wear will be analyzed separately in Transportabon Impacts 

With respect to dewatenng acbwbes any subsurface water collected would be processed through 

exisbng RFP treatment systems If free phase VOCs are recovered dumg dewatenng, a closed 
phase separator system (descnbed in Secbon 4 3 2) will be added to the vapor extracbon system 
Therefore no change in the levels of VOCs in the ambient aw off site is expected The mmng 

of chemicals for water treatment and use of strong acids or bases in cleanmg operations may 

contnbute to odors within the confines of exisbng water treatment fachbes and wdl be 
controlled by adequate venblabon These odors would not be n o b d l e  from outside the 
treatment facilihes nor would they be a hazard to workers in the facility under normal 
circumstances Spills of chemicals that might be mvolved m accident condibons wdl be 
administrahvely controlled by achons specified in the Operabonal Safety Analysis (OSA) 

Considenng the above factors a u  quality impacts are not further discussed except under 

personnel exposures and transportabon impacts 

4 2 3 2 Water Quality 

As discussed in Secbon 2 3 5 the water quality data for the 26 surface water and surface seep 

stations in OU2 suggest that VOC contaminabon at these stabons is a result, at least in part, 
from soil and subsurface contaminabon at the 903 Pad, Mound, and East Trenches The 

proposed vapor extrachon system will remove VOCs from the subsurface and may ovef an 
extended penod of bme eliminate enough source matenal to reduce VOC contaminants m the 
OU2 seeps ponds and creeks 

With respect to the Subsurface IM/IRA potenhal impacts to water quahty may also mse from 
surface water runoff from disturbed ground surfaces resultmg in sediment transport to the 
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surface waters in both South Walnut Creek and Woman Creek dratnage basins However, 

erosion control measures as defined rn the construcbon speaficabons, would prevent any 

contaminated runoff from entenng surface waters Techmques may mclude, but not be hmted 

to fiber compost nets grouted nprock hydromulchmg and seedrng, erosion bales to prevent 

runon and benches, bems and silt fences to control runoff The area impacted by the 

construcbon would be restored immediately upon complebon of the project 

Soils within OU2 are contaminated with plutonium uranium and amencium (Rockwell 

Intemabonal 1989a) Dunng dnlling and vapor extrachon system mstallabon, surveys would 

be performed to detect any radioacbve contaminabon Significant radioactwe contaminahon 

would be handled in accordance with the PSHSP procedures 

With respect to water treatment spills of subsurface water chemicals or treatment media 

associated with operabon and miuntenance of the vapor extracbon system wdl be rmhgated by 

use of secondary contatnment, which would Uely capture all of the spdled mated Spdls of 

liquids resulbng from accidents will be controlled by acbons specified m the OSA Transport 
of secondary wastes will be in accordance with standard Plant and project specific operatmg 

procedures and presents a negligible hazard to on site or off site water quahty Considenng the 

above factors water quaIity impacts are not further discussed 

4 2 3 3 Terrestrial and Aquatic Impacts 

Regulahons which require federal agencies to assess project impacts on temtnal and aquabc 

biota include NEPA of 1969, the Fish and Wildlife Coordinabon Act (FWCA) (16 U S C 661 

666c) the ESA of 1973 (Public Law 93 0205) the CWA as amended, and the Migratory Bud 

Treaty Act (16U S C 1701 1711) and DOE Order 5400 5 Related guidance includes DOE, 
1988, Environmental Guidance Program Reference Book ESA and the FWCA, U S DOE, 
Washington D C 

Terrestnal populabons that may be negabvely impacted by ddling and excavabon within OU2 
for subsurface remediabon include vegetabon ground dwelling rodents repbles and 

invertebrates However none of these terrestnal populabons are threatened or endangered, and 
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they can be expected to quickly Ie-estabhsh theu popdatms m the disturbed area 

Furthermore, areas of impact wdl be mmimal (less than 50 feet by 50 feet) and any loss of 

vegetahon could be offset somewhat by reseedrng disturbed areas wth nabve grass and shrub 

species Therefore impacts to terrestnal ecosystems from subsurface Iemedmhon wdl not be 
further discussed in subsequent sechons 

The nearest point of aquahc life that may be affected by the collecbon, treatment and discharge 

of subsurface contaminated ground water is South Walnut Creek The quallty of effluent 

discharges and the effects on aquahc biota are evaluated and discussed m the Surface Water 

IM/IRAP for South Walnut Creek (EG&G 1991e) 

4 2 3 4 Threatened and Endangered Species 

Representative laws and regulahons which protect threatened and endangered species mclude 

the NEPA of 1969 the ESA of 1973 the CWA as amended and the Wgratory Bird Treaty Act 

Federal agencies must ensure that adons authonzed, funded, or tamed out by them wdl not 

jeopardize the conhnued existence of any endangered or threatened species (EG&G, 1991g) 

Sechon 7(a)(2) of the ESA requires federal agencies m consultahon with and wth the asslstance 
of the Secretanes of the Intenor and Commerce, to ensure that then acbons are not hkely to 
jeopardize the continued existence of any endangered or threatened species or result m the 
destruchon or adverse modificahon of the cnhd habitat of such species The statutory 
authonty is listed as follows Sechon 7 of the ESA of 1973 (16 U S C 1536), P L 93 205, 

December 28 1973 as amended by P L 95 632 P L 96-159 and P L 97 304 Authonty to 
conduct consultations has been delegated by the Secretary of the Intenor to the Dvector of the 
USFWS who has authonty over endangered or threatened species and their cnhcal habitats as 

listed in 50 CFR 17 

Related guidance implementatton includes the followmg 

0 50 CFR Part 17 - Endangered and Threatened Wildlife and Plants (mcludes 
cnhcal habitats) 
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e 50 CFR Part 225 - FederaVState Cooperatxon m the Conwv&on of Endangered 
and Threatened Species 

e 50 CFR Part 402 - Interagency Cooperabon 

e Envuonmental Guidance Program Reference Book U S Department of 
Energy, 1988 

e Endangered Species Act and the Fish and Wddlife Coordinabon Act, U S 
DOE Washington D C  

The dnlling and excavahon for subsurface IRA in OU2 wdl not affezt potentnl habitat suited 

for threatened and endangered species Although there are three endangered species of lnterest 

in the RFP area, there is no cntrcal habitat present for these species in the OU2 area The three 
endangered species of interest in the RFP area are the black footed ferret (Mustele nzgnpes) 

(VSFWS 1988) the peregnne falcon (Falco peregnnus) and the bald eagle (Haliaeetus 
ZeucoczphaZus) (EG&G, 1991g) 

Pmne dog colonies in the northeast area of the plant ate provide the potenbal food source and 

habitat for the black footed ferrets However no pravle dog towns exist in or near the OU2 

area so black footed ferrets are likely not to exist in this area (DOE 1990a) 

Peregnne falcons were not observed dunng the recOnnasSance level surveys for the threatened 

and endangered species evaluabon (EG&G 1991g) although two histonc nest sites are located 

within 10 miles of the RFP site The Peregnne Falcon Recovery Plan (USFWS, 1984) 

discourages land use practices that would adversely alter the character of therr huntmg habitat 

or prey base within a 10 mile radius of a nest cliff (including histoncal sites) Because peregnne 

falcons prey exclusively on waterfowl and other birds dnlling extramon and or injecbon wells 

in OU2 and installation of wells in OU2 will not affect the huntmg habitat or the prey base for 
the peregnne falcon 

Although bald eagles (Halzaeerus leucocephalus) are idenbfied as occasionatly using habitat 

between 0 3 and 1 1 miles from the RFP site dunng the winter months sighbngs are rare and 

little suitable habitat occurs No bald eagle nests occur on plant site (DOE 199Oa) 
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Based on the above discussion further conslderabon of impacts to threakned and endangered 

species for OU2 IM/IRA is not warranted and is not mcluded m subsequent secbons 

4 2 3 5 Cultural Resource 

NEPA (1969) and the Nattonal Histonc Preservahon of 1966 (Public Law 89-665) together wth 

subsequent law amendments (Pubhc Laws 91 243 93 54 94-422 94-458) provide that all 

federal agencies implement programs for the protechon of histonal and archeological resources 

Sechon 106 of the Nabonal Histonc Preservabon Act requires federal agenaes to conuder the 

effects of the proposed achons on properks eligible for or listed on the Nabonal Register of 

Histonc Places Secbon llO(f) of the Nabonal astonc Preservabon Act requm specificabons 

in federal agency s acttons to minimize harm and adverse effects to Nabonal HIstonc 

Landmarks Regulatory guidance procedures mclude the following 

0 36 CFR 800 - Protecbon of Histonc and Cultural Properbes (51 
31 118 31 125 September 2, 1986) 

0 Envlronmental Guidance Program Reference Book HIstonc preservatton 
Requirements U S Department of Energy, 1987 U S DOE, Washington, 
D C  

e Guidelines for Federal Agency Responsibilibes under Sechon 110 of the Nabonal 
Histonc Preservahon Act (53 4727-4746 February 17,1988) Nabonal Park 
Service 

0 Nahonal Register of Histonc Places (pubhshed by the Nabonal Park Semce at 
vanous ttmes in the Federal Rep Ester) (reference to these listrngs is in DOE 
1987) 

Advisory Council on Histonc Preservahon 1986 Sechon 1206, Stepby step 

0 National Register Bullebns issues penodically by the Nabonal Park S m c e  

Compliance with Sectton 106 requires federal agencies to idenbfy and evaluate hstonc 
properties The RSO (DOE Order 5440 IC) and the State Histonc Preservabon Officer locate 

and evaluate the eligibility of possible histonc propertm for the Natmal Register of H~stonc 

Places A cultural resource study of the RFP was conducted between 31 May and 28 June 1991 



that idenhfied 45 cultural resources none of whch were recommended as ehgible for hstmg on 

the Nahonal Register of Hstonc Places (EG&G, 1991a) In addibon to the 45 sites located 
dunng the 1991 survey s1x previously idenbfied histonc sites were also premously detemuned 

to not be eligible for hshng on the Nahonal Register for Histonc Places They were not re- 
evaluated dunng this site wde archeological survey The State Office of Archeology and 

Histonc Preservatron has determined that any actron rn the wcmty of OU2 will not impact 

cultural resources (Burney 1989) Therefore further discussion of hlstonc and archeological 

sites is not included in subsequent sechons 

4 2 3 6 Short and Long-Term Land Productivity 

Land within OU2 is currently undeveloped and will remam so for the foreseeable future as part 

of the Rocky Flats Plant OU2 lies within the Rocky Flats secunty bounhes and is not 

accessible to the general public Short and long term land produchvity wdl not be altered by 

the project and therefore is not discussed 

4 2 3 7 Personnel Exposures 

DOE NEPA documentabon includes analysis of potenhally significant occupahonal impacts to 

workers and the public This analysis includes radiological and nonradiological impacts under 

roubne and accident condihons Analysis of accidents includes potenhal impacts to workers as 

a result of an accident and potenhal impacts associated with clean up achwhes 

When analyzing occupational impacts credit was taken for worker protechon prowded by the 

Environmental Restorahon Health and Safety Program Plan (ERHSPP) The ERHSPP addresses 

the minimum health and safety requirements for outside contractors as dictated by the EM 

Department and the Health and Safety (HS) Department The ERHSPP outlmes the 
requirements for a PSHSP that idenhfies construchon tasks potenhal hazards and the steps to 

control hazards The PSHSP would be prepared in accordance with guidelines set forth m the 
ERHSPP and the Plan for Prevention of Contaminant Dispersion (PPCD) (EG&G, 1991d), and 
would be completed after the IM/IRA design is finalized The PSHSP must be approved by the 

EM and HS Departments and will be reviewed by EPA and CDH Worker protecbon is also 
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addressed by the OSA whch is completed dunng prepambon of the PSHSP 
addresses health and safety concerns onginatmg from routme ate operabons 

The OSA 

Potenbal personnel exposures dunng Wng/vapor extracbon system mstallatm actmbes would 

result from several pathways 

e Dermal and aubome exposure to VOCs or radioactwe matends from subsurface 
water and dnlhng fluids 

0 Airborne exposure to radionuclides and VOCs while dnlhng the wells 

There would be limited potentd for dermal contact with contaminated soil and fluids 

considenng the small amount of sod cuthngs generated (- 2 yd3) Also the PSHSP would 

specify the appropnate levels of personnel protechon (e g respirators, gloves, goggles, 

protectwe clothing) to protect agamst inhalabon and direct contact with contaminants 
Considenng the personnel protecbon and limited potenhal for dermal exposure, and that dermal 

contact is a minor exposure route for the idenhfied contaminants potenhal impact to workers 
would be negligible Airborne exposure of workers and the public to radionuclides and VOCs 
will be prevented through the PPCD and the PSHSP Access controls to the plant site and 

dnlling areas would preclude dermal contact as a credible exposure route for other slte personnel 

and the public 

Routine Omrat loll!$ 

Potential exposure routes Awr remediabon workers other on site personnel and members o 

general public dunng rouhne operabons include 

the 

e Airborne exposure to VOC vapors from the subsurface water collecbon system 
sumps, the tank truck the process influent tank and from the water treatment 
process equipment 



e Dermal contact wth contamrnants whde p e r f m g  aperatrons and mamtenance 
acbwbes 

0 Fugibve dust generated 111 the wake of vebcles travelmg to the water collecbon 
stabons for mamtenance and survedlance actmbes 

Subsurface IM/IRA operabons and mamtenance acbvibes would be performed 111 accordance 

with OSA procedures which specify appropnate levels of morutomg and personnel worker 

exposure protecbon Considenng the unconfined nature of the work areas and adrmnistrabve 

controls potenbal worker exposures to surhrne VOCs would be very low -me VOC 
concentrabons and resulbng exposures to other on site personnel and the general pubhc would 

be significantly less because of their greater distance from the source The potenbal for chroruc 

exposure of workers to VOCs resulbng from operabonal tasks associated wth the GAC 

adsorpbon system would be small considenng replacement of GAC umts does not mvolve 

contact with spent carbon and OSA procedures will be in place to protect workers from 

potenbal hazards 

Personnel protectme measures may be necessary dunng some routme operaQonal act~vit~es where 

there is a potential for worker contact with contaminated water Appropnate measures would 

be followed as specified in the OSA for those acbvihes Access controls would preclude dermal 

exposure as a credible pathway for other on site personnel and the general pubhc 

Occasional travel to the subsurface water collecbon stabons will be required for mantenance and 

surveillance purposes While some fugihve dust may be generated m the wake of vehicles, it 

is not expected to be a significant exposure pathway for the vehicle operator other on site 
personnel or the general public because of the short travel distance on unpaved roads and the 

anticipated low frequency of travel to the collection stabons 

Any accidents that may occur dunng the installabon phase of the proposed acbon would be 
typical of dnlling acbvibes The PSHSP will idenhfy appropnate precauuons and 

responsibiliues for each job The PSHSP will also specify appropnate au morutonng and 
response procedures in the event of an unusual VOC or radionuclide release Workers wdl be 
familiar with the PSHSP and a copy of it will be avadable at the work site 



Dunng operabons accidents that could impact either workers or members of the pubhc would 

mclude fires or major spills of contarmnated matenal Potenbal releases of untreated water 

along the truck route or proposed pipehne or wthm the exisbng treatment fachbes would create 

the potenbal or short durabon -me VOCs Intake of cuntammants by workers mvolved m 
the cleanup would be controlled by followng safety precaubons spified m the OSA 

This secbon on personnel exposures apphes to all three proposed acbons Therefore, further 
discussion of personnel exposure is not mcluded in subsequent secbons 

4 2 3 8 Commitment of Resources 

Commitment of Resources is evaluated by examining the economic and ecological value of 
matenals (and labor) required for the IM/IRA preferred acbons The resources (including both 

matenal and labor) required for construcbon and operabon of this Subsurface IWIRA are 

relabvely minor No significant commitment of economically or ecologically valuable resources 

is involved With the excepbon of the land area all the matenals for construcbon and operabon 

of the surface water treatment system wdl be mvocably and irretnevably committed to the 

implementabon of remedial acbon The facilibes proposed for treatment of the Subsurface 

IM/IRA generated water ublize pre-exisbng process equipment and do not require addibonal 

purchase and installabon of treatment facilibes for the IM/IRA 

4 2 3 9 Transportation Impacts 

Human health impacts due to transportabon include latent effects associated with vehxle 

pollution in addibon to traumabc injunes and fatalibes resulbng from accidents Normal 

transportabon is associated with incremental pollubon from engine emissions, fugibve dust 

generation in the vehicle s wake and partxulates from bre wear The table below presents 

esbmates of nsks (Rao et al 1982) resulbng from truck and rad transportahon Uncertambes 

are associated with pollubon emission rates and atmosphenc dispersion behavior To 
compensate for these uncertambes the analysis ublized conservabve esbmates for d e t e m g  



(urban suburban rural) and are denved from Department of Transportahon (DOT) nahonwde 
statlstlcs 

Esbmates of R~sks Resulhng from Truck and Rad Transportahon 

Pollutants Truck 1 0 E 7  
(urban only) 

Rad 13E7 
(urban only) 

Accidents Truck 5 1 E 7  3 0 E 8  

Ra11 4 6 B 7  34E-8 

* LCFs represent latent cancer htallhes resultmg from incremental vehcle pollutron and would occur h r  a 
latency period followng initial exposure 

Dnlling fluids and cuttmgs are to be treated as hazardous matenal and transported m accordance 

with appropnate DOT regulabons and DOE orders Transport and handlmg of other hazardous 

matenals will also be in accordance with appropnate regulabons and orders and the On Site 
Transportation Manual (DOE 1991c) Emergency response procedures for accidental spas or 

contamer falures are descnbed in Sechon 17 of the On Site Transportahon Manual Btlmatron 

of transportabon impacts for the 903 Pad Mound, and East Trenches Subsurface IM/IRAs is 
deal& in Appendix E 

4 2 3 10 Wetlands and Floodplains Impact Assessment 

The relevant laws and acts that protect wetlands and floodplams mclude 

Sechon 401 and 402 of the CWA the Fish and Wildhfe Act of 1956 plus associated coordmahon 
NEPA of 1969 I 



acts and regulahons promulgated under 10 CFR Part 1022 - DOE Comphce with Floodplam 
Wetlands Environmental Revlew Requirements The rules promulgated under NEPA 42 U S C 

4321 et seq , in 40 CFR parts 1500 through 1508 state that all federal agenaes are requmd to 

consider the environmental affects of any proposed acbon (EG&G, 199od) Srnce the pnoposed 
achons are at least 400 feet away from any wetlands 10 CFR Part 1022 does not apply 

Executwe Orders (E 0 ) that require federal agencies to consider the effects of proposed -on 
on wetlands and floodplans are as follows 

a E 0 11990 Protechon of Wetlands (May 24 1977) 

0 E 0 11988 Floodplan Management (May 24, 1977) 

These orders require federal agencies to avoid, to the extent possible, destrucbon and 

modifications of wetlands and adverse impacts associated with the occupgncy and modifimon 

of floodplans Federal agencies are required to determine if wetlands and floodplatns that may 
be affected by the achon are present assess the impacts on these envmnments, and conslder 
alternahves to the acbon DOE regulabons establishing policy and procedures for the RFP ate 
in compliance with E 0 11990 and 11988 are found in Federal Reelstef 44(46) 12594 12599 

Wednesday May 7 1979 

Documentation of a wetlands and/or floodplan review involves (1) pubhc nobficabon of rnknt 

to perform a wetlanddfloodplan review (2) wetlandslfloodplan assessment, and (3) a statement 
of findings for achons involving floodplans 

When an achon in a wetlands and/or floodplan requires an EA the wetlands and/or floodplarn 

assessment will be prepared concurrent with and is included m the EA Wetlands and/or 
floodplan assessments that are part of the EA are subject to approval by the Assistant Secretary 

for the Environment Safety and Health Achons in wetlands may, but do not necessanly, 
require an EA (DOE 1988) 
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4 2 3 11 Cumulative Impacts 

A cumulabve impact is defied m 40 CFR 1508 7 as the impact on the enwonment whch 

results from the incremental impact of the achon when added to other past, present and 
reasonably foreseeable future achons regardless of what agency (federal or non federa) or 
person undertakes such other acbons Cumulabve impacts can result from lndiwdually m o r  

but collectwely significant acbons talang place over a penod of hme Cumulahve impacts wdl 

incorporate similar previous WIRA achons rn the same geographc loahon and conslder 
impacts on aquahc and terrestnal biota, and impacts from construchon and operahons of the 
proposed acbon to on site personnel and the general public (DOE 1988d) It is noted that av 
quality and water quality impacts are not cumulahve because emissions discharges or rei- 
are not expected to occur dunng routrne operabons Impacts resulhng from installahon achwhes 

or operational accidents would be short lived and are thus also not cumulahve 

4 3 VACUUM ENHANCED VAPOR EXTRACTION AT 903 P- NO. lm 

This sechon presents a demled descnpbon of the proposed acbon at the 903 Pad This 
discussion focuses on the rabonale and cntena for selechng the test site at the 903 Pad expected 
test site condihons proposed treatment systems and Observahonal/Streamhned Approach 

considerahons with respect to deviahons in expected test site condihons The cntena presented 
below for 903 Pad test site selechon were also used to select sites at the Mound and East 
Trenches Areas (Secbons 4 4 and 4 5 respecbvely) 

4 3 1 Test Site Desc nd1oq 

4 3 1 1 Test Site Selection Rationale 

The cntena listed below were used to guide test ate selecbon The test area should possess 

e A relatwely high probability of contaming residual free phase DNAPL in the 
vadose and/or saturated zone 

e A low probability of contatning bund drums 

SUBSURFACE IHTERIM REMEDUL AClWN PUN 
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e A low probability of contaming m e U c  Pu or U 

The first cntenon is related to the proposed remedial technology, zn sztu vacuum-enhanced vapor 
extrachon As discussed in Secbon 4 1 zn sztu vacuum-enhanced vapor extrachon is a VOC 

source removal technology requinng the presence of residual freephase chlonnated solvents 

in order to demonstrate successful performance In addibon, the test site should not contarn 
bund contamers because the proposed achons lnvolve dlllllng boreholes Penetrahon of a 
bund drum conhning waste wdl likely result in a release of contarmnabon to the subsurface 

Lastly the test site should not contarn bund metallic Pu or U as these matenals are potentrally 

autopyrophonc and should not be disturbed dunng dnlling or vapor extrachon actmhes 

IHSS No 112 (see Figure 2 2) a former drum storage locabon at the 903 Pad sabsfies all three 
test site selection cntena With respect to the first cntenon drums stored at MSS No 112 

between 1958 and 1967 reportedly leaked an eshmated 5 OOO gallons of fluid onto the ground 

(Freiberg 1970) Callans (1970) reports that fluids stored at the 903 Pad mcluded lathe 

coolant consisbng of hydrocarbon oils, and carbon tetrachlonde in varying pmporbons, hydrauhc 

oils vacuum pump oils TCE and PCE Carbon tetrachlonde was detected at a 6 400 pglC 

in a water sample collected in September 1990 from alluvial monitomg well 1587 which is 
located downgradient of the 903 Pad (see Figure 2 11) This well is located approximately 300 

feet from the suspected spill locabon, suggesbng much higher concentrabons at the spdl site 
IHSS 112 sabsfies the second cntenon based on reports indicabng that drums were not bund 
at this locabon All drums were stored on the ground and subsequently removed Reportedly, 

the only metallic nuclear matenal released at the 903 Pad is an esbmated 86 grams of finely 

divided plutonium (Freiberg 1970) of which a significant porhon was removed dunng 

subsequent remedial efforts A study conducted by Clark (1991) concluded that plutonium in 
the 903 Pad soil is inert with respect to pyrophoncity (Clark 1991) 

The specific location of the fluids released at 903 Pad was determined by rewew of aeml 

photographs which reveal the former locabon of storage drums and areas of stamed soils (Figure 

4 1) The proposed actron will be conducted in an area of shned soils in the north-central 

pornon of IHSS No 112 
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4 3 1 2 Expected Condrtions 

Site specific geologic hydrologic and contarmnant type and dutnbubon mformabon local to the 

proposed 903 Pad test site is not currently avadable Therefore, an ideahexi conceptual 

hydrogeologic and contaminant distnbubon model has been developed based on mformabon 
denved from geologic logs water level data and ground water chenustry from mvesbgabve 

achvitres conducted near the proposed test site The site-specific conceptual model was further 
refined using the geologic log of the borehole dnlled for momtonng well 1687 located 

approximately 300 feet east of the 903 Pad This log is representabve of the 903 Pad Area and 

is presented in Appendix D The ideahzed conceptual model of the 903 Pad pdot test ate is 
illustrated in Figure 4 2 The diagram illustrates the hydrogeology and contaminant distnbubon 

expected to exist within 50 feet of the ground surface 

Sand and gravel alluvium extends to approximately 18 feet below ground surface It is expected 

that the alluvium contams unconfined ground water perched on bedrock wth a saturated 

thickness of approximately 4 feet Furthermore, the saturated thickness wdl l h l y  vary 

seasonally The alluvium overlies claystone bedrock which may contam isolated or 
interconnected fractures The claystone bedrock is not expected to contain recoverable ground 

water 

It is expected that carbon tetrachlonde compnses the majonty of the released hazardous 
contaminants with lesser amounts of TCE and PCE As discussed in Secbon 4 1,  these 

contaminants have limited solubility in water and have a specific gravity greater than 1 0 (1 e 

DNAPL) The conceptual model thus indicates the verbal migrauon of these DNAPLs through 

the vadose zone and the saturated alluvium coming to rest in structural depressons on the 

claystone bedrock surface Infiltratron of DNAPL along bedrock fractures is also shown A 
review of existmg monitonng well design and ground water chemistry (Rockwell, 1987a) wth 

respect to the presence of dissolved versus residual free phase chlonnated solvents m the 
claystone bedrock near the 903 Pad was inconclusive It is important to note that the presence 

of pools of DNAPL perched on the bedrock is also uncertiLln and may never be conclusively 

determined However the presence of a dissolved carbon tetrachlonde plume coupled with the 

presence of stamed surface soils and an estrmated release of 5,OOO gallons of fluids suggests the 
I 
I 
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presence of residual free-phase chlonnated solvents m the vadose and saturated zones whch 
would consbtute a conbnumg source for the dissolved phase contarmnant plume 

4 3 2  R-ADDroach 

4 3 2 1 Proposed Action Based on Expected Conditions 

This secbon provides a detaded descnphon of the intenm remedial achon proposed for 
implementahon at the 903 Pad test site The proposed achon is based on the idealmd 
conceptual hydrogeologic and contaminant distnbubon model described in Sectron 4 3 1 2 and 

involves 

0 In situ vacuum-enhanced vapor extrachon coupled with ground water depression 
for the alluvial matenal 

a In sztu vacuum-enhanced vapor extractton for the upper pornon of the claystone 
bedrock 

A second site may also be selected at the 903 Pad to conduct tests of zn situ steam stnppmg for 
removal of both VOC and radionuclide contammabon Further considerahon of this technology 
is deferred pending complebon of treatability studies being conducted by LLNL The reader is 

referred to Section 4 1 for addihonal explanahon of zn sztu steam stnpping 

This secbon first discusses the elements of the vapor and ground water extrachon system 

followed by a descnpbon of the proposed vapor and ground water treatment systems 

Vapor and Ground Water Extract loa 

Figure 4 3 illustrates the locabon and configurahon of the vapor and ground water recovery 
wells to be installed at the 903 Pad Two alluvial vapor extrachon wells wll be mstalled m an 

area of smned soils in the north central pornon of IHSS No 112 (Figure 4 1) The emsbng 
asphalt cap on 903 Pad is expected to prevent short circuihng of au flow from the atmosphere 
to the extrachon wells Ground water will be extracted from the alluvium using pumps mstalled 
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in the vapor extracbon wells An iur bght seal wdl be mstalld at the top of the well casmg to 

allow the extrachon of both vapor and ground water A schemabc diagram showng pump 

placement and casing cap is presented in Figure 4-4 Between these two wells, one au mjmon 
well will be installed in the alluvium This well wdl be used to depress the water table and 

increase the volume of soils contacted by mjectmg ambient an Thls wdl be accomplished by 

connecbng an iur injechon mmfold to the well and also mstallmg a submersible pump The 

pump nser pipe and iur injecbon manifold will exlt the well casrng v18 an aubght seal Ambient 

and heated a r  will also be injected dunng the test to determine if the addibonal iur flow and heat 

increases the rate of volablizabon of residual DNAPL Ambient and heated au wdl be mjected 
at a rate equal to one half of the combined extracbon rate This is to ensure that mjecced axr 
does not further disperse vapor phase contaminants in the vadose zone Under ideal conditions 
of isotropy and homogeneity of the alluvial soils or bedrock a r  flow lines can be expected to 

form a closed loop between the injecbon and extracbon wells given reasonably close well 

spacing (< 25 feet) Radial pressure distnbubon equahons (Johnson et al 1989) will be used 
dunng Test Plan development to insure that negabve pressures are msuntamed at the boundary 
of the test area 

Remedial efforts in the alluvium and bedrock will be isolated from each other rn order to prevent 

crossantaminahon Preventatwe measures include installing separate wells in the alluvium and 

bedrock Bedrock wells will be isolated from the alluvium by the installabon of a steel surface 

casing Well construction schemaocs are presented in Figure 4 5 Note that alluvd ground 

water extracbon wells will have screened secbons that penetrate several feet into the bedrock 
This is to allow for the collechon and recovery of free phase or flowing DNAPL should it be 
encountered at the alluv~al/bedrock interface 

The results of the zn situ pilot tests will be evaluated to assess the benefit of post pilot operabon 

of the vapor extracbon system at each of the IM/IRA test sites The objecbve of post pdot 

system operation is to recover significant amounts of VOCs from the test areas Pdot test data 

will be evaluated with respect to the following cntena 

0 

0 

Mass of VOCs recovered per unit cost 

Mass of VOCs recovered per unit ttme 
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Areal mfluence of vapor extracbon system 

Abdity to successfully control the mobhty of contarmnants 

Ability to successfully dewater aquifer mated (if present) 

These cntena will be used to evaluate the pdot test data wthm the context of the hrmtabons 

imposed by test site geology and contaminant dlstnbubon logisbcal considerabons and costs 

relahve to alternahve residual free phase VOC removal technologies (e g , excaw&on) As 
discussed in Secbon 5 the pilot test data, data analysis, and recommendabons for contmued 

system operabon at the three test sites will be presented in a Pllot Test Report 

The conceptual hydrogeologic model illustrated in Figure 4 2 shows some hmited penetrabon 
of DNAPLs into bedrock fractures To evaluate the potenhal to recover residual DNAPL (if 

any) two vapor extrachon wells will be installed in the upper pornon of the claystone bedrock 

One atr injechon well will be installed between the two extracbon wells All bedrock 

extrachon/injechon wells will be installed to a minimum depth of 30 feet into the bedrock No 
recoverable ground water is expected m the upper pomon of the bedrock 

Dynamic system performance will be evaluated by monitonng vapor recovery rates contarmnant 

concentrabons in recovered vapor and by measunng vacuum induced in the subsurface Vapor 

recovery rates will be measured using a dedicated pitot tube installed in the vapor collecbon 

manifold Contaminant concentrahons will be measured by sampling recovered vapor wth 

subsequent chemical analyses Formahon pressures will be measured in recovery wells and the 

injechon well pnor to injecbng ar Dedicated valves between the vapor collecbon manifold and 

each vapor extraction well will allow one well to be operated independently whrle formahon 

pressures are measured in the adjacent well In addihon two or more temporary vacuum 
monitonng probes will be placed within the test area to determine the area of influence of the 

vapor extrachon system 

System effechveness will be evaluated by establishing inibal condibons through collecbon of sod 

samples dunng the advancement of boreholes for well installabon and subjectmg them to 

laboratory analyses Upon completion of the IRA addihonal soil samples wll be collected in 
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the proximity of the onginal samples Comparison of contarmnant concentratsons before and 

after the test will provide a quanbtabve evaluabon of system effecbveness 

The proposed test site selecbon was based on qualitahve data from the proposed test slte and 

condibons extrapolated from quanbtabve data collected near the proposed test ate Should the 
proposed test site prove inadequate an altemabve test site wdl be selected The most W l y  

reason for poor site condibons is the absence of residual free phase DNAPL A prelirmnary 

threshold for determining success wll be concentrabons of hydrocarbon compounds 111 the 
recovered soil vapor equal to 1 part per mlllion @pm) as measured with a portable 

photoionization detector calibrated for the major contaminant expected at each test site (1 e , 
CC14 at 903 Pad) This value was selected because it is the lowest concentratson whrch can be 
reliably detected with basic field instrumentabon The hydrocarbon concentrabons wll be 
confirmed by subsequent laboratory analyses The test will be conducted for a minimum of 7 

days before abandonment and new site selecbon If the recovered vapor contams hydrocarbon 

concentrabons equal or greater than 1 ppm the test durahon will be determined while the test 

is in progress In any case the test durabon should not exceed 3 months 

Therefore implementabon of this technology may be appropnate under the cntena outlmed 111 

the introductory paragraphs of this sechon, once treatability studies have been successfully 

completed 

A preliminary review of potenbal test sites revealed 903 Pad as the most suitable test slte 

Releases of VOCs are suspected to have occurred at the 903 Pad and finely disseminated 

radionuclide contamination is known to be present in the soil However, further evaluahon of 

this technology is deferred pending complebon of the treatability studies 

Vapors extracted from the subsurface at the 903 Pad will be treated for removal of parbculates 

and VOCs pnor to discharge to the atmosphere as illustrated in Figure 4 6 The vapor treatment 

system conceptually illustrated in Figure 4 6 will be newly constructed specifidly for the 
Subsurface IWIRA Extracted vapors are first passed through a mist elimmator to remove 



entriuned condensate that may be present The mst ellmator is packed unth stamless steel 
mesh that provides a large surface area that allows small entratned llquid droplets to coalesce 

into larger droplets that separate by gravity from the vapor stream Accumulated hquds are 

gravity dmned from the mist elimmator whde the vacuum pump is off Condensate generated 

by the treatment system wdl be placed m the ground water holdmg tank for subsequent treatment 

(discussed below) 

The vapor leaving the mist eliminator passes through a vacuum pump provides the dnvlng force 
for subsurface vapor extracbon The vacuum pump wdl be specified to prowde a range of 

operational service to accommodate the different subsurface condihons at each of the OU2 pdot 

test sites Lower permeability clay soils at the Mound for example wdl ldcely requlre higher 
vacuum pressure to be applied to the subsurface to mduce adequate vapor flow than would be 
required for the higher permeabllity soils at the East Trenches Area Detaded specificabon of 

the vacuum pump as well as all other treatment system components will be provided rn the Pdot 

Test Plan which will be prepared after regulatory agency approval of the Subsurface 

IM/IRAP/EA (Sechon 5 1) 

The vapor exiting the vacuum pump is filtered by a HEPA filtrabon unit HEPA filters contam 
fabnc filtration media that is capable of remowng pamculaks as small as 0 3 microns wlth 99 7 

percent efficiency (Federal Standard 209b) In this vapor treatment applicahon HJPA filtrahon 
prevents fouling of downstream process equipment (1 e , vacuum pump and GAC umts) and 

ensures operation within particulate emissions standards (Secbon 3 2 3) The latter is 

particularly important if the extracted vapors contam parhculates contammated unth 

radionuclides Figure 4 6 shows that the vapor treatment process includes two HEPA filters 

configured in parallel One of the units is operated in a standby mode, and thus promdes 
redundancy in the event that the on line filter plugs or othemse h l s  Filter pluggmg is 
monitored with the pressure indicators installed on the inlet and outlet of the HEPA Nten 

The vacuum pump mentioned above imparts heat to the vapor stream as a result of the work 

performed on the fluid The magnitude of increase in vapor temperature depends on many 
factors including vapor flow rate and pump duty The vapor stream may have to be cooled to 

ensure efficient adsorphon of VOCs by the GAC units Ophmal adsoq&on efficiencies are 



achieved at temperatures less than 80 F If required, a heat exchanger unll be mcluded m the 

pilot system design to cool the vapor stream Figure 4 6 dlustrates a wateraoled heat 

exchanger where warm water exihng the exchanger is sprayed cooled (1 e evaporabve coolmg) 

in a recirculahon tank 

The cooled vapor stream is then processed through two GAC adsorpbon umts for removal of 

VOCs pnor to discharge to the atmosphere Adsorpbon of VOCs is a result of a physlco- 

chemical attrachon between the VOC molecules and the GAC, whch prowdes a very large 

surface area for adsorphon to occur The concept design mcludes two GAC units configured 

in senes (1 e lead and polishing posibons) Once the GAC unit in the lead posibon is fully 

loaded with VOCs (1 e spent) it is taken out of se~ ice  The pohshmg GAC urut is moved to 
the lead posibon and a new GAC unit is placed in the polishing posibon Physical movement 

of the polishing GAC unit is not necessary to place it in the lead posibon This is accomplished 

by changing the open/closed configurabon of the process valves Spent GAC generated dumg 

the pilot study phase of the IM/IRA will be analyzed for the presence of radionuclides to 
determine whether it may be regenerated or must be managed as a mixed waste Due to the 
nature of this remedial acbon along with the presence of HEPA filtrabon upstream of the GAC 

units it is expected that the GAC will not be contaminated with radionuclides and will be able 

to be regenerated Regenerahon is typically performed by the manufacturer and mvolves the 
passage of hot itlr through the bed to desorb the VOCs The desorbed VOCs are then destroyed 

by high temperature incineration 

The instrumentation and analytical sampling locahons shown on Figure 4 6 conceptually 

illustrates the process informahon necessary to properly operate and evaluate the proposed 

vacuum enhanced vapor extracbon and treatment system Detsuled specificahon and placement 

of process instrumentahon will be provided in the Pilot Test Plan However, the followng 

discussion of process measurements that are common to a vanety of vapor extracbon system 
configurabons will a d  in the understanding of process operabon 

Level measurement on the mist eliminator indicates the amount of condensate that has 
accumulated and nobfies the operator of the need to dram the unit As menboned above, 
pressure measurement before and after the HEPA filters prowdes an mdicabon of filter pluggmg 



Based on this differenbal pressure measurement, the standby filter wntamng w g m  filter medla 

is brought on line The spent filter is taken off h e  and its filter media replaced Sirmlarly, 
differenbal pressure measurement across the GAC units prowdes an mdicabon of unit loading 

and/or plugging 

Real bme momtonng is often employed for cnbcal parameter measurement, alarm and control 
For the proposed vapor treatment system, on line radiabon monitonng immedlately downstream 
of the HEPA filters detects fahre of the filters to remove radionuclide-contamuratedntmmated part~culates 
if present in the extracted vapors Likewise real bme VOC leak detecbon is used to momtor 

the integnty of system piping and connecbons to ensure emission free operabon Leaks in 
process piping located downstream of the vacuum pump (I e posihve pressure side) and 

upstream of the GAC units may result in VOC emissions Leaks on the negabve pressure side 
of the process do not result in undesired emissions Rather atrnosphenc au is pulled mto the 
system RCRA leak detecbon is often implemented by monitonng the secondary contamment 
cavity of the process piping Specifically a hydrocarbon sensor is placed into the secondary 
contamment cavibes of the process piping and connected to an alarm In addibon to these 
alarms the signals from the real bme radiabon and VOC sensors may be used to prowde 
automabc shutdown of the system Debls of control signal winng will be presented in the pllot 
Test Plans 

Vapor flow measurement and analysis of vapor samples will allow calculabon of contaminant 
mass recovery rates and thus evaluabon of system performance Companson of upstream and 

downstream vapor flow measurements provides addihonal information for assessment of system 
vapor leaks Measurement of the temperature of the vapor leaving the heat exchanger is crucial 
in mantaming the operating efficiency of the GAC units 

As menboned above pilot testing of the zn situ vacuum-enhanced vapor extrachon system 
involves injecbon of ambient and heated an into the test area formahon to study the effect on 
VOC mass recovery Figure 4 7 illustrates the equipment that will be used for an injecbon a 
blower and liquid propane gas fired heater This equipment will be sized dunng the detsuled 
design phase of the IMIIRA (1 e Test Plan) to provide a range of operabonal service that 

accommodates the different subsurface condibons at each of the OU2 test areas Process 
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instruments and controls wdl be used on the au mjecbon system to ensure proper control of m 
flows and temperatures 

As noted on Figures 4 6 and 4 7 the vapor mjecbon, extracbon, and treatment system 

components are mounted on a flat bed trader This allows the equipment to be easdy moved to 
different vapor extrachon test sites Electrrc power necessary to operate these systems at the 903 

Pad test site will be obtsuned from extstmg power hnes m the wanity of 903 Pad Eleztnc 

power dnven equipment includes vapor and ground water extrachon pumps, an mjecbon blower, 

instrumentation and controls, cooling water cmulabon pump and heat tracing 

The South Walnut Creek Basin Surface Water Treatment Facility (Sechon 4 6 1) is proposed for 
use in treatmg contaminated ground water and condensate generated by Subsurface IM/W pilot 

test actwihes at the 903 Pad This facility has been selected because of the uncertamty 

associated with the chemistry of the ground water that may be recovered directly beneath the 903 
Pad The South Walnut Creek Basin Surface Water Treatment Facility is the only exisbng or 
planned RFP treatment system that has been designed to address all of the potenbal contarmnants 

of concern At OU2 these contaminants include VOCs radionuchdes (1 e Pu, Am, and U), 
and metals The 881 Hillside Ground Water Treatment System for example has been designed 

to remove VOCs metals and U but not Pu or Am Proposed use of the South Walnut Creek 

Basin facility to treat contaminated Woman Creek Basin Surface seeps and discharge the treated 

water to the South Walnut Creek dmnage (EG&G, 19%) encountered strong public opposihon 

with respect to interbasin transfer of this seep water It should be noted however, that ground 

water at the 903 Pad test site flows in two direcbons northeast toward the South Walnut Creek 
Basin and southeast toward the Woman Creek Basin This bidirecbonal flow is a result of the 

903 Pad Area being located on a potenhometrrc crest Therefore use of the South Walnut 

Creek Basin facility to treat any ground water that may be recovered at the 903 Pad IM/W test 

site does not ram the issue of interbasin transfer of contaminated water The South Walnut 

Creek Basin Treatment System is centrally located with respect to all of the proposed pdot test 

locations and has spare processing capacity It is also proposed that ground water and 

condensate generated from pilot testmg at the 903 Pad be transported to the South Walnut Creek 

Basin Treatment System by tank truck Truck transport has been selected over pipeline transport 

because of the relahvely short durahon of the pilot study and the uncernnhes assocuted wth I 
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producbon of ground water, if any Ground-water producbon and chemstry data collected 

dunng the pilot study phase of the MIRA wdl allow consideraQon of the use of other RFP 
treatment systems for post pilot study operahon These data wdl also be used to detemne the 
means of contaminated water transport (tank truck versus pipehne) to the desgnated treatment 

facility dunng post pilot study operabon Candidate RFP water treatment systems that may 

potentially support the Subsurface IM/IRA are discussed in Secbon 4 6 

It is eshmated that approximately 1 gallon per minute (gpm) of ground water wdl be produced 

in dewatenng the 903 Pad test area alluvium The volume of condensate produced wdl be 

minimal Ground water and condensate fecoved dunng pilot tesbng will be allowed to 

accumulate in an insulated and heated holding tank located at the test site The contents of the 

tank will be transported by tank truck to the South Walnut Creek Basm Treatment Facility for 
removal of contaminants Assuming the use of a 5 0oo.gallon holdmg tank and a 5,ooo-gallon 

tank truck one tr~p will be required every 3 days to accommodate a 1 gpm recovery rate The 
one way transportahon distance from the 903 Pad test site to the South Walnut Creek Basin 

treatment facility is less than one half mile via Central Avenue and the treatment fachty access 

road 

As discussed above several incidental wastes would be generated dunng mstallabon and 

operation of the proposed subsurface achon at the 903 Pad These wastes mclude personnel 
protechve equipment dnll cuthngs (I e contaminated soil from well installatxon), vapor 

extraction treatment residuals including spent HEPA filtrabon media and GAC, ground water 
treatment residuals including sludge and GAC and recovered freephase solvents 

(Section 4 3 3 2) All incidental wastes from installahon and operabon are expected to be 
similar to those already generated at RFP and will conshtute a small fmhon of the wastes 

already processed for storage or disposal by the site These solid wastes wdl be characted 

and handled according to RFP waste management operatmg procedures (EG&G 1991h) 

4 3 2 2 ObservationaUStreamlined Approach Considerations 

In accordance with EPA Observatronal/Streamlined Approach guidance this secbon idenbfies 

potential deviahons from the expected condmons at the 903 Pad test site mechanisms to identxfj 



the deviabons and conbngency plans that respond to the demabons Devmbons from expected 

condihons are a result of incorrect assumpttons with respect to ute-spezific hydrogeology and 

nature of contaminahon based on limted site characmzabon data As menboned m 
Secbon 4 3 1 2 the expected condittons at the 903 Pad are based on quabtabve data regdmg 

the site history and quanbtahve data denved from invesbgabve acbmbes performed near the 
proposed test site but not actually wthin the test area In hght of the uncextambes assoaated 

with extrapolabon of site condibons fiom these data the development of conbngencies to 

respond to unexpected condibons within the test site is a cnbcal component of the WIRA 

Table 4 1 presents reasonable deviabons that might be encountered dunng implementabon of the 

proposed vapor extrachon system at the 903 Pad test site The table also mdicates the 
mechanisms that will be used to identify the potential deviabons and presents conbngency plans 

that will be implemented in the event that a deviabon actually occurs The remiunder of h s  

Section provides a demled explanation of Table 4 1 

Free phase solvent contaminabon at 903 Pad is not expected to have penetrated more than 30 
feet into the claystone bedrock This expected condihon is based on a review of exlstmg RI 
data The potenbal deviabon would be the presence of free phase contaminabon at depths 

greater than 30 feet into bedrock The method for detecbng the deviabon is visual inspecQon 
of soil samples recovered dunng dnlling of the bedrock vapor extracbon well boreholes The 

conbngency involves conbnuing the bonng to the lower limit of observed conmunabon and 

installing a well screen to the 

beyond 100 feet total depth 

Recoverable ground water in 

Bonngs advanced through the 

total depth of the bonng However the bonng will not extend 

the claystone bedrock at the 903 Pad test site is not expected 

claystone near the 903 Pad dunng previous invesQatwe efforts 
recovered only dry to moist soil samples It is possible however that the vacuum induced by 

the vapor recovery wells will result in the accumulabon of residual soil moisture m the well 

This potenbal deviabon from expected condibons will be directly measured usmg an electromc 

water level indicator The contingency will involve retrofitbng the vapor recovery wells wth 
ground water extrachon pumps Ground water extracted dunng pilot testmg wdl be transported 

to the South Walnut Creek Basin Treatment System as discussed above 
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DNAPLs are not expected to accumulate in the alluvml or bedrock wells There is however, 
uncertaurty in this expectahon and it is conceivable that accumulahon of DNAPLs m the wells 

may occur The bedrock wells for example may receive DNAPLs from pools perched on the 

bedrock The presence of free phase hqud contaminants in ground water extrachon wells wdl 

be determined by visual inspechon of the recovered ground water for an immscible phase The 

conhngency to respond to this deviahon will involve retrofittmg the ground water storage system 

with a liquid phase separahon unit installed between the extrachon wells and the storage tank 

Although not expected dunng vapor extrachon system startup it is conceivable that radionucltde 

contaminated pmculates resulhng from disturbed soils along the length of the extrachon wells 

may be entmned into the vapor stream HEPA filters are included in the vapor treatment 

process for pmculate removal Filtrahon protects the GAC agzunst fouling and ensures that 

radionuclides are not discharged from the system Spent HEPA filter media wdl be sampled and 

analyzed for the presence of radionuclides If after several weeks of system operahon, analysls 

of spent filtrahon media establishes that radionuchde-contammated parbcles are not present III 

the vapor stream HEPA filtrahon wll be removed from the process allowmg a greater vacuum 
to be pulled on the subsurface If analysis indicates the presence of radionuclides however, 
HEPA filtrahon will be retamed In either event real hme radiahon monitonng will be 
conducted 

It is expected that GAC adsorphon wll provide cost effechve recovery of vapor phase VOCs 
This is stnctly a funchon the VOC mass recovery rate observed dunng the pilot study Based 
on the mass recovery rate the feasibility of stand alone GAC adsorpuon wdl be compared to 
condensation and thermal oxidahon Condensahon involves chilling the vapor stream to liquify 

VOCs The liquid stream is recovered and sent off site for recycling Resldual VOCs in the 

vapor stream are removed by GAC adsorphon 

destruchon of VOCs extracted from the subsurface 

Thermal oxidatson involves immedate 
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4 3 3  -ial 

4 3 3 1 Effectiveness 

The proposed subsurface achon at the 903 Pad test site prowdes an altemahve to excavahon and 

disposal of VOC contaminated sods VOCs recovered by the GAC adsorphon units are 

subsequently thermally desorbed and destroyed at an off site GAC regenerabon fxhty Dunng 
the regenerahon process a small quanhty of ash may be generated whch reqms land disposal 
The acbon is also expected to generate sludge from treatment of contammated ground water and 

condensate at the South Walnut Creek Basin Surface Water Treatment Facil~ty This sludge may 
require land disposal and/or on site storage as a hazardous mixed waste Likewse, spent HEPA 

filtration media may also require land disposal or on site storage as a hazardous mixed waste 
However generabon of spent HEPA filtrabon media is expected to be -mal and only dunng 
the initial weeks of operahon Management of treatment system residuals according to RFP 
standard operating procedures will eliminate exposure nsks 

Vapor phase recovery is an efficient method for reducing contammant mobdity and volume By 

addressing free phase source contaminahon a reduchon m the amount of contaminant avatlable 
to dissolve into the ground water ulbmately results m reduchon of the volume of contaminated 
ground water migrabng from the test areas A reduchon in toxicity is also achieved by recovery 

and destruction of VOCs Vapor phase recovery may be implemented using relahvely ample, 
cost effectwe and reliable equipment As discussed in Sechon 3 there are no ARAB for 

remediation of subsurface soils ARARs do exist however for treatment and discharge of any 

ground water recovered dunng the IRA Proposed use of the South Walnut Creek Basin Surface 

Water Treatment Facility (EG&g 19910 is expected to achieve ARARs associated wth ground 
water treatment 

4 3 3 2 Implementability 

Vacuum enhanced vapor extracbon is a technically feasible remedd achon for OU2 The 

simplicity of design fabncahon using commonly avarlable matenals ease of marntenance and 

potenbal for cost-effechve operation make zn ant vacuum enhanced vapor extrachon an attrachve 



c 
I t  remedial technology Vapor extrachon is a proven technology that has been successhlly apphed 

at many sites In unconsolidated formabons vapor extracbon has been successfully implemented 

in both coarse and fine-gmned mated The alluwal mated at the proposed test srtes is 
expected to be coarse gmned and conslst of sand gravel and lesser amounts of sllt and clay 

The bedrock matenal at the proposed test sites is consolidated and its permeablllty to au flow 
has not been quanhfied Both sandstone and claystone bedrock is expected to have relatwely 
low permeabilibes when compared wth the alluwum however, bedrock permeabdity is  expted 

to be high enough to permit a measurable vapor flow rate Performance of the proposed systems 
will be demonstrated by calculahng contaminant mass recovery rata based on vapor flows and 

contaminant concentrations Regenerabon servlces for the GAC adsorpbon units are readily 

avalable and special labor shlls are not necessary to construct and operate the vapor extracbon 

and treatment equipment 

Factors limihng the success of in situ vacuum-enhanced vapor extracbon at the 903 Pad mclude 
low formahon permeability and amount of residual free phase contaminabon in the subsurface 
A review of existing data suggest that low formahon permeablllty wll not be a hnubng factor 
in  the alluvium however bedrock permeability may be low Confirmabon of source area 

locations will be cntical to the successful implementahon of this technology as an intmm or 
final achon Should addihonal data become avatlable dunng the Phase II RI suggestmg a more 
promising test area intenm remedial efforts may be redirected to another ate 

As noted in Section 4 2 CERCLA evaluabon cntena include assessment of a proposed remedd 

achon with respect to public acceptance Several aspects of the proposed Plan should recave 

favorable public acceptance For example the informahon collected dumg the WIRA could 
expedite final remedial efforts at OU2 Moreover conduct of the IM/IRA could achieve some 
degree of VOC source removal and subsequent destrucbon of recovered VOCs Potenbal 

removal of subsurface VOC contaminahon without the need to excavate should also be recerved 

favorably In addihon the proposed vacuum enhanced vapor extracbon acbons pose a very low 

probability of spreading subsurface contaminahon The nsk of spreading VOC contambon 
is small because the soils affected are under negahve pressure and the au sweep induced by the 
vacuum IS collected at the extrachon wells The nsk of spreading subsurface radionuchde 
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contaminahon is very low because they are non volahle Some pubhc concern may result over 
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e the proposed use of rur injechon to enhance VOC recovery because of the mcreased nsk of 

spreading VOC contaminahon Proper design of the mjechon and extracbon systems to ensure 
capture of all injected rur minimizes this nsk Another favorable aspect of the Subsurface 

IM/IRA is the use of the ObservabonaVStreamhned Approach in plannmg and implementmg the 

IRA in order to maximize data quahty and quanhty Fmally, use of exlshng RFP water 

treatment facilibes to treat ground water and condensate should also be mewed favorably 

No permits are required for implementahon of the Subsurface IM/IRA All mateds needed to 

construct and operate the proposed intenm remedial system are commonly avrulable D m g  

the installahon of extrachon wells approximately 6 cubic yards of dnll cuttmgs (waste sod) ud1 

be generated This matenal may be classified as hazardous mlxed waste Extracted ground 

water will be treated at existmg RFP facilihes Therefore admirustrahve feasibility of the 
proposed intenm action appears high 

4 3 3 3 Environmental Impact 

Commitment of Resouma 

The vapor extrachon system proposed for the Subsurface IM/IRA at the 903 Pad udl not 

require construchon of addihonal treatment facilihes but will require commitment of resources 
(equipment and matenal) to install approximately six extrachon wells with component HEPA 

filters GAC units water collection systems and monitonng dewces 

Treatment of contaminated subsurface water from OU2 will result in an incremental mcrease m 
site pickup and delivenes of spent GAC units and replacement units and chemicals for the 

pretreatment of water If the pilot testing phase is successful and the vapor extrachon system 
is expected to operate for a year or more delivenes will be spread out over the course of the 
year and will be handled by one of the existing Plant chemical suppliers The very small 

number of shipments involved for both the GAC units and the chemical treatment system Unil 

result in an insignificant impact to human health 



I 
I 
I 

I '  
I I  

Off site transportabon impacts assocmted with the shlpmmt of dewamng sludge to a mued 

waste disposal site wll be very low as deterrmned xn DOE (199Ob) Relatwely low 

concentrabons of contaminants, the physical form of the waste disposal site acceptance cntena, 

and compliance wth DOT packaging and transport requuements all contnbute to very low health 

nsks from incident free shipment and accident events 

The proposed subsurface water collecbon system involves transpoxtabon achvibes dunng 

installation and roubne operabons Installabon transportabon acbwbes wll pnmmly involve 
the movement of equipment for dnlling well installabon matenal delivenes for installabon and 

potenbal off site disposal of excavated soils resulbng from dnlling Roubne operabons wdl 

require the transfer of collected water to the South Walnut Creek Basin Treatment System, 

penodic inspechon and mwntenance of the pumps and collecbon systems and occasional off site 

shipment of dewatenng sludge to a low level mixed waste disposal site Potenbal health effects 
from fugibve dust dunng installabon will have neghgible impacts as discussed earlier xn this 

sechon Given the limited extent of transportabon achvibes associated with the collecbon system 
and the health effect estimates presented in Appendlx E transportahon health effects are 

predicted to be very small Addibonal discussion deals are provided in Appendix E 

Wetlanckj 

Wetlands areas have been idenhfied near the 903 Pad proposed acbon site These wetlands are 
fed by several seeps that are located in two areas approximately 1 OOO feet to the southeast of 
the site and approximately 1 200 feet to the north of the site These seeps typically have flows 

that fluctuate seasonally and normally rematn below 2 gpm Many of these seeps dry up dunng 

penods of low recharge 

Dewatenng acbvibes at the 903 Pad are predicted to result in a water extrachon rate of 1 gpm 
or less Inasmuch as there are no technologies for effechvely conducbng vapor extracbon when 
ground water is present removal or collecbon of the water is a necessity Ground water 

extracbon is not expected to have a significant impact on nearby wetlands because of the small 
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expected flow and limted durabon (3 years or less) However, it is known that them is 
significant vanabon in the water table elevabons within OU2 near surface water beanng untts 

Therefore it is possible that dewatenng ram may be different than predicted and may have a 

significant effect on wetlands The total wetlands area that could be affected by the proposed 
903 Pad acbon is esbmated to be less than one forbeth of an acre Suitable habitat exists m the 
surrounding area to accommodate any temporary wildhfe displacemat At the conclusion of 
the IM/IRA ground water flow wll return to its previous levels, and any temporary wetlands 
impacts wll be naturally mibgated 

Water treatment altematwes are considered in Secbon 4 6 If a treatment altemabve is selected, 
its purpose would be to remove contaminants from the water that might reach a dnnkmg water 

source While it would be possible to reintroduce the treated water at the collecbon point or at 
the seeps thus presemng the wetland areas such a program would simply reintroduce clean 
water into a local ground water system that is contaminated This would contnbute to an 
increased potenbometnc surface and this an increased potenbal for contaminant migraQon 

Cumulative Impack 

Installation acttvihes will result in i n c r d  vehicular traffic engine emssions, and the number 
of workers The number of personnel required for the project wll be a small increase to the 

assumed yearly addibonal construcbon loading 

It is eshmated that two workers will be involved in roubne operabon and mamtenance of the 

vapor extraction system at the 903 Pad The same workers will also be able to operate and 

maintam vapor extractton system systems at Mound and the East Trenches This wll have 
negligible impact on the number of Plant personnel In roubne operabons, t h a  workers wlll 

not be exposed to any levels of chemicals or waste stream pollutants that would restnct them 
from other assignments at the RFP 
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4 4  VACUUM-- V A m R  RECOvEBy AT -S NO. lm 

This secbon presents a detatled descnpbon of the proposed acbon at the Mound Area Tius 

discussion focuses on the expected test site condibons, proposed treatment systems, and 

Observabonal/Streamlined Approach considerabons wth respect to dewabons m expected test 

site condibons 

4 4 1 Test Site Desc- 

4 4 1 1 Test Site Selection Rationale 

The rahonale and cntena used for selecbon of the Subsurface MIRA test sites is discussed m 
Sechon 4 3 1 1 IHSS No 113 a former drum storage locabon at the Mound Area, is the 

second site proposed for pilot testmg zn situ vacuum-enhanced vapor extrachon Its locabon 

within OU2 is shown in Figure 2 2 IHSS No 113 sahsfies all three test site sel-on cntena 
as discussed below 

IHSS No 113 was used to store an eshmated 1,405 drums contsuning pnmanly depleted 

uranium and beryllium contaminated lathe coolant (a mixture of 70 percent hydraulic od and 

30 percent carbon tetrachlonde) Records do not indicate that the drums were buned (CaUuns, 

1970) Some drums also contamed Perclene (Smith, 1975) Perclene was a brand name of 
tetrachloroethylene (Sax and Lewis 1987) Inibal remediabon of this site was accomphshed m 
May 1970 It is not clear from the hterature whether fluid was observed to have leaked from 
these drums before or dunng cleanup However a release of freephase chlonnated 

hydrocarbons is inferred from the chemistry of water samples collected from a monitonng well 

adjacent and hydraulically downgradient of IHSS No 113 (Well No 0174 [Figure 2 121) 

Water samples collected in May 1987 and 1989 contatned 528 0 mg/t and 45 0 mglt of PCE, 

respechvely The solubility of PCE at standard temperature and pressure is approxlmately 

160 mg/4 suggestmg the presence of free phase PCE near IHSS No 113 The potentd for 

residual free phase chlonnated solvents at this site coupled with a lack of evidence for buned 
drums makes this site suitable for the Subsurface IM/IRA 
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Soil samphng conducted at IHSS No 113 after the May 1970 clean-up mdrcated 0 8 to 112 5 

disintegrabons per minute per gram (dnm/g) (0 4 to 51 pCdg) acttvlty "lus contarmnahon is 
thought to have been transported by wind from the 903 Pad Drum Storage Site Nothmg has 
been found in the literature to suggest the presence of metalk nuclear m a t e d  buned at IHSS 
No 113 

4 4 1 2 Expected Conltrons 

No site specific hydrogeologic or chemical informahon is currently awlable for the area wthm 

IHSS No 113 boundanes However several exploratory boreholes were dnlled and monitonng 

wells constructed near the test site These data were used to construct a conceptual model of 
the site hydrogeology and contaminant type and distnbubon A geologic log of the borehole 

dnlled for monitonng well 2087 (appmumately 20 feet east of IHSS No 113), whch is typical 

of the IHSS No 113 area is presented in Appendix D An ideabzed block -ram of the IHSS 
No 113 test area is presented in Figure 4 8 The diagram dlustrates the hydrogeology and 

contaminant distnbuhon expected to exist within 50 feet of the ground surface 

Sand and gravel alluvium extends to approximately 10 feet below ground surface and overhes 

claystone bedrock that may contatn isolated or interconnected fractures The alluvium is 
expected to be dry but may contiun a small amount of seasonal ground wa& perched on the 
underlying claystone bedrock The bedrock is not expected to contam recoverable ground water 

It is expected that PCE compnses the majonty of the VOC contaminaQon m the IHSS No 113 

area with lesser amounts of carbon tetrachlonde A sample of ground water collected h m  
monitonng well 0174 (Figure 2 12) located adjacent to IHSS No 113, contamed PCE at a 
concentration that exceeded its solubility limit The well screen crosses the alluwal/bedrock 

boundary suggesting that free phase PCE released at IHSS No 113 infiltrated the aUuwum 

coming to rest on the claystone bedrock It is likely that a small amount of free phase PCE or 

an emulsion of PCE and seasonal ground water flowed towards and entered Well 0174 The 
conceptual diagram shows the residual DNAPL in the alluvium and pools of DNAPL perched 
on the claystone bedrock with some infiltrahon of DNAPL along bedrock fractures A rewew 

of existmg monitonng well as built diagrams and ground water chemistry (Rockwell 1987a) 

with respect to the presence of dissolved or residual free phase chlonnated solvents m the I 
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claystone bedrock near IHSS No 113 was inconcluslve It is important to note that the presence 
of pools of DNAPL perched on the bedrock is also uncemn and may never be concluslvely 
determined However the presence of very high concentrabons of PCE rn a morutonng well 
adjacent to IHSS No 113, and in hght of the inventory of drum numbers and contents stored 
at IHSS No 113 it is reasonable to rnfer the presence of resdual free phase chlonnated solvents 

m the vadose zone This matenal may be mobilized dunng penods of high precipitabon when 
ground water may be perched on the claystone bedrock 

4 4 2  Remedia 1 m o a &  

4 4 2 1 Proposed Action Based On Expected Conditions 

This sechon provides a detaled descnphon of the intenrn remedial acbon proposed for 
implementahon at the Mound Area test site (IHSS No 113) The proposed achon is based on 
the idealized conceptual hydrogeologic and contaminant distnbuhon model descnbed in Secbon 
4 4 1 2 and involves 

In sztu vacuum-enhanced vapor extrachon for the alluvial matenal 

In szfu vacuum-enhanced vapor extrachon in the upper pornon of the underlymg 
claystone bedrock 

VaDor Extract lor! 

Figure 4 9 illustrates the configurabon of the vapor recovery system At IHSS No 113 two 

vapor extraction wells will be installed in both the alluvium and the upper porhon of the 

claystone bedrock and manifolded to one or more vacuum pump@) The precise locabon of the 

vapor recovery wells has not been determined as there currently is no contaminant concentnibon 
data avalable for the area within IHSS No 113 boundanes A Phase II RI is currently m 
progress at OU2 and includes the advancement of soil bonngs and the construchon of ground 

water monitonng wells within IHSS No 113 boundanes Pnor to implementahon of this porhon 
of the IM/IRA a review of avadable RI data will be conducted with respect to idenbfied 
locations of residual chlonnated hydrocarbons In order to prevent significant short cucuiting 
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of atmosphem a r  to the vapor extracbon wells the upper 6 feet of the well wdl be constructed 
of blank casing Should contammabon be observed dunng e n g  m the upper 5 feet of sods 

the well screen wdl extend across shallow contaminated soils, but no less than 2 feet below the 
surface In this case an impermeable cover will be mstalled over the ground surface w h  10 

feet of the vapor extrachon wells 

Intenm remedial efforts in the alluvium and bedrock wdl be isolated from each other in order 
to prevent cross-contaminabon between the two disbnct formabons Bedrock wells wdl be 
isolated from the alluvium by the mstallabon of steel surface caslng set mto the bedrock 

Alluvial and bedrock well construcbon schemabcs are provided in Figure 4 5 One au mjecbon 
well will be installed in both the bedrock and alluvium and will be located between the vapor 
extraction wells These wells wll be used to inject ambient and heated au into the formabons 

to evaluate any enhancement to VOC recovery due to the addibonal flow and heat Ambient and 

warm an will be injected at a rate equal to one half of the combined extracbon rate This is to 
insure that injected an does not further disperse vapor phase contaminants in the vadose zone 
Under ideal condihons of isotropy and homogeneity of the alluvial soils or bedrock, au flow 
lines can be expected to form a closed loop between the injecbon and extrachon wells given 

reasonably close well spacing (< 25 feet) Radial pressure distnbubon equahons (Johnson et 

al 1989) will be used dunng Test Plan development to msure that negabve pressures are 

rnamtarned at the boundary of the test area Stat~c pressure morutomg wells wdl be mstalled 

at vanous distances from the well array to venfy capture and to detemne the area of influence 
of the vapor extracoon system 

The conceptual hydrogeologic model illustrated in Figure 4 8 shows some limited penetrahon 
of DNAPL into bedrock fractures The lack of conclusive ewdence of contammant migrahon 
into bedrock suggests the need for a conservaove approach to bedrock remedial efforts For this 

reason it is proposed to install vapor recovery wells to a maximum of 30 feet into bedrock 

Dynamic performance and effecbveness of the m situ vapor extracbon system at IHSS No 113 

will be assessed as descnbed in Secoon 4 3 2 1 
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The proposed test site selecbon was based on qualrtabve data from the proposed test ate and 

condibons extrapolated from quanbtabve data collected near the proposed test site Should the 
proposed test site prove inadequate an altematwe test ate wdl be selected The most hkely 

reason for poor site condibons is the absence of residual free phase DNAPL A prehmnary 

threshold for determining success will be concentrabons of hydrocarbon compounds recovered 

in the soil vapor equal to 1 ppm as measured wlth a portable photoio~uzabon detector calibrated 
for the major contaminant expected at the test site The test wdl be conducted for a mmmum 
of 7 days before abandonment and new site selecbon If the recovered vapor cont8uIs 
hydrocarbon concentrabons equal to or greater than 1 ppm the test durabon w ~ l l  be decided 
while the test is in progress In any case test durabon should not exceed three months 

Vapor Treatment 

A discussion of the system proposed to treat vapors extracted from the subsurface at the IHSS 

No 113 test site is presented in Secbon 4 3 2 1 

4 4 2 2 ObservationaYStreamLed Approach Considerations 

A summary of the expected condibons potenbal deviabons and conhngencies relevant to the 
proposed acbon at Mound is presented in Table 4 2 Many of the items presented m Table 4 2 
are idenbcal for each proposed OU2 test site Therefore this secbon wdl address only those 

items that are unique to the Mound test site The reader is r e f e d  to -on 4 3 2 2 for a 

detaded discussion of the items common to all OU2 test sites 

The Mound test site is unique in that no recoverable ground water is expected m either the 
alluvium or bedrock The potenbal deviabon would be the presence of a saturated thrclcness 

greater than 3 feet in the alluvium and/or an accumulabon of ground water m the bedrock vapor 

extraction wells This potentd deviabon from expected conditrons would be identdied by dvect 
measurement with an electronic water level indicator In this event the exlsbng wells would be 
retrofitted with ground water recovery pumps Ground water recovered dunng pilot testmg 

would be transported by tank truck to the South Walnut Creek Basm Surface Water Treatment 

Facility for treatment 
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ObservationaYStreambed Approach 
In Srtu Vacuum-Enhanced Vapor Extraction at Mound (IHSS No 113) 

I Expected Conditions Potcntlol h a t i o n s  

RI data docs not p m d e  
sufficient information to place 
vapor extraction and injection 
mlk 

Analyw and interpretation of 
RI data. 

RI data provldes sufficient 
information to place vapor 
extraction and injection mlk I 

I VOC contamination extends 
deep into bed& 

Dmet oboenntion (I e. rtunrng 
and odor) 8nd mururcnwnt 
(I e OVA) of d borchok 
sampler 

Direct mcasunment 

VOC Contamination 
limited to uppper 30 feet of 
claystone bedrock. 

No recoverable alluwal or 
bedrock ground water 

No free phase solvents in 
recovend ground water 
(If any) 

Radionuclide-contaminated 
partic lata not present in 
vapor stream 

GAC adsorption IS cost 
effective vapor treatment 
technology (based on VOC 
concentration) 

1 Remvcrablc alluwal and/or 
bedrock ground water 

Free phase solvents arc 
prrrtnt in recovend gro nd 
water (if any) 

Direct obscwation 

Radionuclide-contaminated 
particulates present in vapor 
stream 

Analysis of spent HEPA filter 
media 

Retain HEPA filtem 

GAC adsorption IS not a cost 
effectwe vapor treatment 
technology due to high VOC 
concentrations 

Sampling and analysis of vapor 
stream 

a. Wl dun u antake 
upetrcam ofncuum pump to 
reduce VOC concenrntmns. 

b Evaluate feasiiihty of npor 

aadrtlon or c o a d c n u ~  
treatment by themul 

VOC concentrat on in 
extracted vapors e 1 ppm 
(field measurements) 

Direct measurement. 8 Abandonpropodtatate. 

b ArrccE feasibility o f  

COnudeMg 111 dkllI8tlW 
test Ute 

VOC concentration in 
extracted vapors 2 1 ppm 
(field mcas rcment) 

Post pllOt OpcratiOn Of UI dM 
vacuumtnhanced vapor 
extraction system IS deemed 
to be beneficial 

Post pilot operation of tn SIM 

vacuumtnhanced vapor 
extraction system IS not 
deemed to be benefiaal 

Analysis of pilot test data wth 
rcspcct to evaluation cntcna 
(Section 4.3 2) 
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4 4 3 Evaluation of R e m & u p &  

4 4 3 1 Effectiveness 

Evaluahon of the proposed IRA at the Mound Area unth respect to CERCLA effectvenes 
cntena is essentdly the same as the effectwenas evaluabon presented m Sechon 4 3 3 1 One 

difference however is the ehminahon of treatment system sludge producbon and associated land 

disposal since ground water is not expected to be recovered at the Mound Area test slte 

4 4 3 2 Implementability 

Evaluahon of the proposed intenm remedial achon at the Mound Area wth respect to CERCLA 

implementahon cntena is the same as the implementability evaluabon presented in 
Sechon 4 3 3 2 

4 4 3 3 Envlronmental Impact 

Commitment o f Resourc~  

Commitment of resources for the vapor extrachon system proposed for the Subsurface IM/IRA 

at Mound will be virtually idenhcal to that of the 903 Pad descnbed in Secbon 4 3 3 3 This 
level of commitment will be low and will not have a significant impact on RFP operabons 

TransDortat ion ImDace 

Transportation impacts for the Mound vapor extrachon system are virtually idenhcal to those 

descnbed for the 903 Pad in Sechon 4 3 3 3 

Wetlan& 

Wetlands areas have been identified near the Mound proposed acbon site These wetlands may 

be fed by surface seep flow and are located in two areas approximately 1,ooO feet to the north 
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of the site (seeps) and approximately 1,OOO feet to the northwest of the site (seeps and South 

Walnut Creek) These seeps typically have flows that fluctuate seasonally and normally remam 
below 2 gpm Many of these seeps dry up dunng penods of low recharge South Walnut Creek 
flows range from 5 gpm to 60 gpm 

Dewatenng achvihes at the Mound are not expected to result m any slgnificant water collmon, 

therefore no impact on nearby wetlands is expected However it is known that there is 
significant vanabon in the water table elevahons in near surface water beamg umts at OU2 
Consequently it is possible that dewatenng may be necessary at Mound and this may have a 

significant effect on nearby wetlands The total wetlands area that could be affected by the 
proposed Mound acbon is esbmated to be less than one forbeth of an acre Suitable habitat 

exists in the surrounding area to accommodate any unlikely wlldlife displacement At the 

conclusion of the IWIRA ground water flow if affected, will return to its prewous levels and 

any temporary wetlands impacts will be naturally mihgated 

Water treatment alternatives are the same as those descnbed for 903 Pad in Sechon 4 3 3 3 

Cumulative Imp& 

Cumulabve impacts are expected to be the same as those descnbed for the 903 Pad 

4 5 VACUUM ENHANCED VAPOR E XTRACTION AT EAST TREN- A m  
/IHSS NO. 111.11 

This secbon presents a demled descnpbon of the proposed intenm remedial acbon at the East 

Trenches Area This discussion focuses on the expected test site condihons proposed treatment 

systems and Observabonal/Streamlined Approach considerahons wth respect to dewahons m 
expected test site condihons 
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4 5 1 Test Site Descngtiog 

4 5 1 1 Test Site Selection Rationale 

The rabonal and cntena used for selecbon of the subswface IM/W test sites is discussed rn 
Secbon 4 3 1 1 IHSS No 11 1 1 (Trench T 4) bunal site at the East Trenches Area, is the h r d  

site proposed for pilot tesbng zn situ vacuum-enhand vapor extrachon Its locabon wthm OU2 

is shown on Figure 2 2 IHSS No 111 1 sabsfies all three test site selecbon cntena as 

discussed below 

A review of the literature revealed little specific informahon about the hstoncal use of IHSS 
No 11 1 1 The avalable informabon descnbes waste disposal acbvibes at the East Trenches 
Area as a whole To summarize the bunal trenches in tius area were used between 1954 and 

1968 for the disposal of sanitary sewage sludge contaminated with uranium and plutonium and 

approximately 300 flattened empty drums contammated wth uranium (Illsley, 1983) However, 

IHSS No 11 1 1 is not expected to contam flattened drums Figure 2 2 idenbfies those trenches 
where drums were observed or detected by magnetometer survey 

Based on this descnption one would not expect to find significant concentrabons of chlorinated 

solvent However a water sample collected in May 1988 from a monitonng well 3687 

(Figure 2 13) adjacent to IHSS No 11 1 1 contamed 221 8 mg/Q of TCE The solubility of TCE 

is 1 100 mg/P at standard pressure and temperature The concentrabon of TCE in the water 
sample represents a significant fracbon of the TCE solubility hmit suggestmg the possibllity of 
residual free phase TCE near IHSS No 11 1 1 

Although the radiabon content of the sewage sludge reportedly ranged from 382 pCdg to 3,590 

pCi/g (Owen and Steward 1973) there are no reports of metallic nuclear matenal dehberately 

buned in IHSS No 111 1 The only other matenal reportedly buned in IHSS No 111 1 is 
plutonium and uranium contaminated asphalt planlang from the solar evaporabon ponds (Illsley, 

1983) The potential presence of residual free phase TCE coupled with a lack of buned drums 
and metallic nuclear matenal makes IHSS No 11 1 1 a suitable test site for tius IM/IRA 



4 5 1 2 Expected Condrtions 

No exploratory bonngs have been advanced through IHSS No 111 1, however, two bormgs 

were advanced approximately 40 feet north of the trench Momtonng wells were constructed 

in these boreholes (Wells 3587 and 3687) (Figures 2 13 and 2 15 respecttvely) and geologic 

water level and chemistry data are avsulable These data were used to construct a conceptual 

model of the srte hydrogeology and contaminant type and distnbubon A geolopc log of a 
borehole advanced for monitonng well 3687 (typical of the test area) is presented UI Appendlx 

D An idealized block diagram of the test area is presented as Figure 4 10 The d m g m  
illustrates the hydrogeology and contaminant type and distnbubon withm 120 feet of the ground 

surface 

Sand and gravel alluvium extends to approximately 10 feet below ground surface and overhes 

pnmanly sandstone bedrock At Well 3687 (Figure 2 13) an 11 foot thick interval of sandy 

claystone was reported directly underlying the alluwum A fine- to medrum g m e d  sandstone 

underlies the sandy claystone and extends to at least 75 feet below ground swface The 
sandstone is underlam by claystone which may contam isolated or interconnected frachues 
Unconfined ground water is expected to be encountered at 35 feet below ground surface UI the 

sandstone Bedrock geology vanes in the area immediately surrounding IHSS No 11 1 1 Based 
on geologic logs of nearby soil bonngs claystone underlies the alluwum south of IHSS No 
11 1 1 and sandstone underlies the alluwum to the west 

TCE is expected to be the pnmary contaminant at this test site A sample of water collected rn 
May 1988 from Monitonng Well 3687 contamed 221 8 mg/Q which represents 20 percent of 
the TCE solubility limit The hgh 
concentration of TCE within 40 feet of IHSS No 111 1 suggests the presence of residual fke 
phase TCE in the soils and aquifer underlying this b u d  trench The block dlagram 

(Figure 4 10) shows the downward migrabon of DNAPL through the unsaturated alluvium and 

sandstone leaving a zone of residual free phase solvent Because the solvent has a spectfic 
gravity greater than 1 0 the solvent is shown migratmg downward through the saturated zone 
coming to rest in structural depressions on the claystone and migratmg a short distance along 

fractures in the claystone The presence of pools of DNAPL on the claystone is by no means 

This well is screened in the sandstone bedrock 
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certam Well cemented zones wthm the sandstone may have stopped its mgrahon, or the 
capacity of the sediments overlyrng the claystone to absorb DNAPL may exceed the volume of 

DNAPL released from the trench It is important to note that remdual DNAPL and/or pools of 
DNAPL have not been observed at MSS No 111 1 or at OU2 m general However, it is 
reasonable to infer its presence by exhpolahng from nearby ground water chemistry, physlcal 
properks of the contaminants and histoncal achvihes at OU2 

4 5 2  -roach 

4 5 2 1 Proposed Action Based On Expected Conditions 

The sechon provides a detzuled descnphon of the mtenm remedial achon proposed for 
implementahon at the East Trenches test site (IHSS No 11 1 1) The proposed achon is based 

on idealized conceptual hydrogeologic and contaminant distnbuhon model descnbed m 
Secbon 4 4 1 2 and involves 

0 In srtu vacuum enhanced vapor extrachon for the alluvial matenal 

0 In srtu vacuum enhanced vapor extrachon coupled with ground water depresuon 
in the sandstone bedrock 

Vanor a nd Ground Water Extractlo n 

The claystone will not be addressed in this acbon The depth to claystone at the test site is many 

hmes deeper than at other proposed OU2 test sites Therefore it is less likely that recoverable 
contaminahon has penetrated to claystone Figure 4 11 illustrates the configurahon of the vapor 

recovery system in cross secbon and plan view 

Two vapor extraction wells will be installed in both the alluvium and the sandstone bedrock 

One parr of alluvial and bedrock wells will be installed on either side of the bunal trench 
Because matenals were buned in the trench and histoncal records of matenal type and quality 

may be inaccurate it  was believed appropnate to avoid dnlling through the trench itself The 
Phase II RI that is currently in progress at OU2 includes the advancement of two sod bonngs 
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wthin IHSS No 111 1 Pnor to implementabon of tfus porhon of the IM/IRA a remew of 

avsulable RI data will be conducted wth respect to the presence of residual DNAPL or buned 

drums at this locabon 

Remedial efforts in the alluvium and sandstone will be isolated from each other m order to 

prevent crossantaminahon between the two distmct formabons Sandstone wells wdl be 

isolated from the alluvium by the installabon of steel surface caslng set in sandstone Alluvlal 
and sandstone well construcbon schemabcs are presented as Figure 4 5 One a l l u d  well wdl 

be used for vapor extracbon and the second well mstalled on the opposite slde of the trench urlli 
be used as an ambient or heated sur injecbon well to induce an sur sweep under the trench Both 

sandstone wells will be fitted with ground water depression pumps m order to expose any 

residual DNAPL held in the sandstone by capillary forces One sandstone well wdl be 

manifolded to a vacuum pump The second well installed on the opposlte slde of the trench WIU 

be used to inject ambient and heated sur to induce an sur sweep through the test site For 

reasons discussed in Section 4 3 2 1 bedrock wells will extend several feet mto the claystone 

bedrock This is to allow for the collecbon and recovery of free-phase DNAPL should it be 

encountered at the sandstondclaystone interface 

The proposed test site selecbon was based on qualitabve data from the proposed test site and 

conditions extrapolated from quanbtabve data collected near the proposed test ate Should the 

proposed test site prove inadequate an altemabve test site will be selected The most Uely 

reason for poor site condibons is the absence of residual free phase DNAPL A prehmmary 

threshold for determining success will be concentrabons of hydrocarbon compounds recovered 

in the soil vapor equal to 1 ppm as measured with a portable photoionizabon detector dbrated 

for the major contaminant expected at the test site The test will be conducted for a minimum 
of seven days before abandonment and new site selecbon If the recovered vapor contams 

hydrocarbon concentrations equal to or greater than 1 ppm the test durabon will be decided 

while the test is in progress In any case test durabon wdl not exceed three months 

Ayvrt 1992 



VaDor and G round Water Treatment 

A discussion of the systems proposed for treatment of vapors and ground water extracted from 
the subsurface at the IHSS No 111 1 test site are presented m Secbon 4 3 2 1 

4 5 2 2 ObservationaYStreamhed Approach Considerations 

A summary of the expected condibons, potenbal dmbons and contmgencies relevant to the 
proposed acbon at East Trenches is presented m Table 4 3 Many of the items presented m 
Table 4 3 are identxal for each proposed OU2 test site Therefore this secbon wdl address 

only those items which are unique to the Mound test site The reader is referred to Smon 
4 3 2 2 for a detiuled discussion of the items common to all OU2 test stes 

The East Trenches test site is unique m that ground water is expected to be present m sandstone 
bedrock within 35 feet of the surface However, avarlable data suggest considerable vanabdity 

in bedrock geology near the test site Therefore a potenbal devlahon from expected condibons 
would be the presence of claystone or interbedded sandstone and claystone under the proposed 
test site This condition may result in a lack of recoverable ground water The mechanism to 

idenhfy this deviation would include visual observabon of soil samples recovered d m g  ddlmg 

and by establishing the presence or absence of water m the extrachon wells umg an electronic 

water level indicator The contmgency would involve abandoning the ground water pumpmg 
effort and performing a vacuum enhanced vapor recovery acbon similar to that proposed for the 

Mound Area test site 

4 5 3 Evaluation of Remedial ADDrOaCb 

4 5 3 1 Effectiveness 

Evaluahon of the proposed intenm remedial acbon at the East Trenches Area with respect to 

CERCLA effectiveness cntena is the same as the effectweness evaluabon presented m 
Section 4 3 3 1 



Table 4-3 
ObservatronaYStmamhed Approach 

In Srtu Vacuum-Enhanced Vapor Extrachon at East Trenches (IHSS 111 1) 

11 Expceted Conditions Potential Densti- 

RI data pmdcs  suffiaent 
information to place vapor 
extraction and injection wells 

No reroverable allwal 
groundwater 

No free phase solvents m 
recovered ground water 
(bedrock or allwum) 

Saturated sandstone 
encountered wthin 60 feet of 
the surface 

Radion cl decontaminated 
partic lates not present in 
vauor stream 

RI data docs not p m d e  
ruffiaent mfonnation to 
place vapor w o n  and 
InJectlm mlk 

Saturated thickness greater 
than 3 feet 

D& measurement. 

Frec p h w  solvents u c  
present m recovered ground 
water 

No ground water wthin 60 
feet of the s dace 

D& observation of rtcavvcd 
soil samples dunng dnlhg and 
measurement of water kvel m 
completed well 

Analysis of spent HEPA Ntcr 
media 

Radlonucl decontaminated 
particulates present in vapor 
stream 

Retam HEPA filtea 

Sampl ng and analyslr of vapor 
stream 

GAC adsorption is cost 
effectwe vapor treatment 
technology (based on VOC 
concentration) 

GAC adsorption not a cost 
effectwe vapor treatment 
technology due to high VOC 
concentrations 

b Enluate fcaubhty of vapor 
treatment by t h e d  
oadrtm or coadenrrtlon. 

use IWd 8pproPnrk 
treatment ryrtem to pmaa 
n a ~ r r d  ground water and 
coadens8tc. 

Sampling and analysis of 
na~rrred ground water and 
condensate 

All OU2 contaminants of 
concern present in rccovcred 
groundwater and condensate 
(VOCs radionuclides, including 

All OU2 contaminants of 
concern not present m 
rerovered ground water and 
condensate 

Ground-water recovery rates 
> >  lgpm 

Direct observatlon 

VOC concentration in 
utractedvapom < lppm 
(field measurements) 

Direct measurement VOC concentration in extracted 
vapors 2 1 ppm (field 
measurement) 

Port pilot operation of n nru 
vacuum-cnhanced vapor 
extraction system is not 
deemed to be bencfiaal 

Analysis of pilot test data wth 
respect to cMluatlon cntem 
(Section 4.32) 

Poet plrot opeatloll n d  
conducted at test nte 

Post pilot operation of in siac 
vacuum-cnhanced vapor 
extraction system IS deemed to 
be beneficurl 



4 5 3 2 Implementabllrty 

Evaluabon of the proposed mtenm remedial acbon at the East Trenches Area wth respect to 
CERCLA implementahon cntena is the Same as the implementabrllty evaluabon presented m 
Secbon 4 3 3 2 

4 5 3 3 Envwonmental Impact 

Commitment of resources for the East Trenches vapor extracbon system wll be very low and 

virtually the same as that descnbed in Secbon 4 3 3 3 for the 903 Pad 

TransDortatio n ImDacts 

These will be similar to the 903 Pad vapor extracbon system impacts Given the limited extent 

of transportahon achvihes associated with the collecbon system and the health effect esbmates 

presented in Appendix E transportahon health effects are predicted to be very small Addittonal 

discussion detads are provided in Appendix E 

Wetlana 

Wetlands areas have been idenbfied near the East Trenches proposed acbon site These wetlands 

are associated with South Walnut Creek and Pond B 1 that are located approximately 800 feet 

to the north of the site South Walnut Creek has flows which fluctuate seasonally ranging from 
5 to 60 gpm 

Dewatenng achvibes at the East Trenches are predicted to result in a water collectton rate of 
1 gpm or less Inasmuch as there are no technologies for effechvely conducbng vapor extractton 

when ground water is present removal or collecbon of the water is a necessity This is not 
expected to have a significant impact on nearby wetlands because of the small expected flow and 

the limited durahon (3 years or less) However it is known that there is considerable vanatton 
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in the water table elevabons in near surface water bearrng untts at OU2 Therefore it IS posslble 
that dewatenng rates may be different than predicted and may have an mdirect effect on 
wetlands 

The total wetlands area that could be affected by the proposed East Trenches acbon is esbmated 

to be less than one twenbeth of an acre Suitable habitat emsts m the surrounding area to 
accommodate any temporary wildlife displacement At the conclusion of the WIRA, ground 
water flow will return to its previous levels and any temporary wetlands impacts wdl be 
naturally mihgated 

Cumulative ImDacQ 

Cumulatrve impacts of the vapor extracbon system at the East Trenches will be the same as for 
the 903 Pad descnbed in Sechon 4 3 3 3 

4 6 DESCRIPTION OF ALTERNATIVE WATER W A W  F A C I L m  

The Subsurface IM/IRA considers the use of exisbng or planned RFP water treatment facdibes 

for treatment of contaminated ground water and condensate associated with operabon of the 
proposed vapor extrachon systems at the 903 Pad Mound and East Trenches Areas The fmal 
selectron of the RFP treatment system@) that will be used to support the Subsurface WIRA wll 

be based on the actual contaminahon observed in the recovered ground water and the results of 
performance teshng each of the treatment systems However for the reasons discussed m 
Sechon 4 3 2 1 the DOE wishes to retam the South Walnut Creek Basin Surface Water 

Treatment System as the preferred system at this bme Modificabons to this mibal strakgy may 

be made as part of the observabonal/streamlined approach (see Tables 4 1 and 4 3 regardmg 

ground water treatment) 

This sectron descnbes each of the RFP treatment facilities with respect to operabon, contaminant 

removal capabilibes and avalable processing capacity The FWP water treatment facdibes 

include 
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0 South Walnut Creek -in Surface Water Treatment System 

0 881 Hillside Ground Water Treatment System 

0 Building 231B GAC Adsorpbon System/Building 374 Evaporabon System 

4 6 1 South Wa hut Creek Basin Surface Water T-t S v m  

The South Walnut Creek Basin Surface Water Treatment System is being constructed as part of 
an IM/IRA at OU2 (EG&G 19910 The system mcludes chemcal pmpitahonlrnicrofiltrabon 
and GAC adsorpbon units for removal of radionuclides metals and VOCs from surface water 

Installabon of the GAC adsorption pornon of this treatment faclllty has been completed, and 

operabon began on 13 May 1991 Installabon of the chermcal prccipitabon and microfiltrahon 

units was completed on 24 Apnl 1992 and system startup occurred on 27 Apnl 1992 

The South Walnut Creek Basin Surface Water Treatment System is dlustrated in Figure 4 12 
Chemical treatment involves addibon of iron salts and lime to cause coagulabon and flmlabon 

of suspended parhculates present m the wastewater to produce a filterable fernc hydroxide 

precipitate or floc Since the predominant state of radionuclide and metal contammts m 
natural waters is partxulate these inorganic contarmnants will be removed through enmeshment 
in the femc hydroxide floc (EG&G 19910 Removal of radionuclides and metals exlstmg m 
a soluble state may also be achieved dunng chermcal treatment by adsorpbon to the floc The 

floc will be removed from the process stream by cross flow membrane filtrabon The membrane 

filter is in a shell and tube configurabon with the membrane located on the inside of the tubes 
Water is pumped through the filter tubes and water passes through the membrane (1 e 
permeate) under the force of the process operabng pressure The filters are designed so that 

clean water will pass through the membrane in a direcbon perpendicular to the m a n  process 

flow (1 e cross flow filtrabon) Flow not passing through the membrane will be recycled to the 
concentration tank A fracbon of the recycle slurry will be bled from the process for solids 

removal by gravity separabon and pressure filtrabon The filter press cake is expected to be 
approximately 30 percent solids by weight, and will be stabilized with the addibon of portland 

cement The cross flow filter permeate will be neutralized by the addibon of sulfunc acid and 

will be further processed by GAC adsorpbon units for removal of VOCs as descnbed below 



Figure 4 12 shows that the GAC Adsorpbon Treatment System for the South Walnut Creek 

Basin surface water treatment system conslsts of two on h e  GAC umts and two on-he, 
standby GAC units Each GAC umt is 60 inches high and 87 mches m h e t e r  and contams 
2,000 pounds of GAC The on line units are operated m senes (1 e , lead and pohshmg 

posibons) Once the GAC in the lead umt is determmed to be spent, it is taken out of semce 

The GAC unit in the on line polishing posibon becomes the new lead unit and one of the on 
line standby units is placed in the on hne pohshing posrbon Rotabon of the GAC umts lnto 

the lead polishing and standby posibons is accomplished by changing the opedclosed 

configurabon of the process valves Physical movement of unspent GAC UN~S is not necessary 

dunng this procedure The spent GAC is replaced with a new unit conmmg wgm GAC The 

newly installed unit is immediately placed in the on line standby mode Spent GAC WIN be 
analyzed for the presence of radionuclides and for toxicity by the EPA Toxicity Charactensbc 

Leaching Procedure (TCLP) Results of these analybcal tests will d e t e m  if spent GAC from 

this process may be regenerated or must be managed as a hazardous muted waste As of h s  

wnting the process has not yet generated spent GAC 

The South Walnut Creek Basin Surface Water Treatment System was designed to wnbnuously 

process surface water influent at a rate of 60 gpm This flow rate corresponds to the design 

flows established for the South Walnut Creek Basin IWIRA surface water collecbon systems 

However design flows are maximum anticipated surface water flows for the collecbon systems, 

and influent flows from the South Walnut Creek Basin sources will, on the average, be 
substantially less than 60 gpm For example GAC Adsorpbon System operatmg data for May 

and June 1991 two relatively high precipitation months indicate that on the average the South 

Walnut Creek Basin sources have produced less than 50 percent of collecbon system design 

flows The unused processing capacity could be used to treat ground water and condensate 
generated by the Subsurface IM/IRA 

4 6 2 B1 Hillside G round -Water Treatme nt Svstem 

The 881 Hillside Ground Water Treatment System is currently being mstalled under the ground 

water IM/IRA for OU1 The system was designed to treat ground water recovered at the 881 

Hillside Area The rate of ground water recovery is expected to be approximately 5 to 10 gpm 

Avplrt 1992 
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and the ground water contaminants of concern include VOCs, metals, and uranrum The 

treatment process operatmg plan includes treatment of collected ground water at the process 
design rate of 30 gpm dunng one 8-hour shfi per day The equipment remms idle throughout 

the remarning two shifts Ground water and condensate generated by the Subsurface WIRA, 

therefore, be treated dunng one of the remauung 8 hour shifts 

Figure 4 13 shows that the design of the 881 Hdlside Ground Water Treatment System mcludes 

UV/ peroxide and ion exchange unit operatrons A pumped feed system wdl be used to mject 

a 50 percent hydrogen peroxide solubon into the wastewater mfluent h e  The s u h  

watedhydrogen peroxide mixture wll then pass through an in line stabc mixer before entenng 

the UV oxidation reactor In the reactor the mixture is exposed to UV light where VOCs are 
oxidized to carbon dioxide and water 

The effluent from the UV oxidahon reactor will then be pumped through fabnc filtrabon umts 
to remove any suspended solids that may be present in the processing stream Dissolved 

uranium and metal contaminants will then be removed by the anion and cabon exchange umts, 
respectwely Regenerahon of the anion exchange resin will not be required because of the high 

affinity and capacity of the resin for uranium The expected life of the anion exchange umts is 
greater than 30 years at the expected influent flows and uranium concentrabons Although other 

anions (e g , chlondes, sulfates) will initrally be adsorbed to the resm, the preferentral adwrpbon 

of uranium will result in displacement of the other mons The spent resin wlll ulbmately 

require solidificabon and disposal as a low level hazardous waste The cabon exchange rem 

has a high affinity for high molecular weight metals (e g mercury, copper lead) It is assumed 
that unlike the anion exchanger the cation exchange resin will require regenerabon Effluent 

from the ion exchange column tram is stored in holding tanks pending laboratory analysis 

results Upon venfication that contaminants have been removed to achieve the effluent standards 

established for the facility the treated water is discharged to the SID 

4 6 3 Buildin? 231B GAC Adsomt ion SvstedBu ildine 374 EVaDOratiOn S v w  

A final alternahve for treatment of ground water and condensate generated by the Subsurface 

IM/IRA is the use of the planned Bulldmg 231B GAC Adsorptron System and the existrng 
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I 
I Building 374 Evaporabon System These treatment system configurabons are dustrated in 

Figure 4 14 and are descnbed below in dew 

The GAC adsorpbon system illustrated in Figure 4 14 is planned for construcbon and start-up 

near Building 231B by the end of 1992 Th~s fachty is being lnstalled to prowde VOC 
treatment for decontaminabon wastewater generated at the RFP (e g , dnll ng decontarmnatm) 

Current treatment system design mcludes mstallabon of a 13,OOO-gallon wastewater holdmg tank 

and a 5 OOO gallon influent equalizabon tank The 500 0oO-gallon wastewater holdmg tank 

shown in Figure 4 14 currently exlsts, but is not m use operatrng plans for the 231B GAC 

Adsorpbon System include use of this storage tank for addibonal influent storage capaaty when 
required Treatment system design includes at least two fabnc filtrabon umts configured ln 

parallel The parallel configurabon allows water to be treated wth one filter on hne whde 

filtration media in the other filter is being replaced Due to the relabvely small quanbbes of 
decontamination wastewater generated annually (approxlmately 500,000 gallons) treatment 

system design includes disposable GAC units The process wdl include two 55 gallon GAC 

units in a lead/polisher arrangement Each 55 gallon unit is 36 mches high and 22 inches m 
diameter and contiuns approximately 165 pounds of GAC The maxlmum rated flow capaaty 

through each unit is 10 gpm Although the fabnc filtrabon units will remove the majonty of the 
suspended solids from the process influent small parbculates will pass through to the GAC 

units It is therefore expected that the GAC units will be contaminated with parbculate 

radionuclides and thus require disposal as a hazardous mixed waste The treatment system 

includes a 5 OOO gallon effluent storage tank to tempomly hold processed water pnor to 

transport to Building 374 

The plan of operahon for the Building 231B GAC Adsorphon Treatment System mcludes tank 

truck transport of decontamination wastewater to the facility, batch processing of approximately 

10 OOO gallons per week at a flow rate of approximately 7 gpm and tank truck transport of the 
treated effluent to the Building 374 Low Level Wastewater Treatment System The one-way 

travel distance between Building 231B and Building 374 is approximately 1 rmle vn 7th Street, 

Central Avenue PA Portal #1 and west on Patrol Road 
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The Building 374 Low Level Wastewater Treatment System (Figure 4-14) processes 

approximately 12 to 15 million gallons per year of low level wastewater (1 e < 13,500 Pcdl 
of radioacbvity) Influent sources for this system include RFP procxss wastewater and mcidental 

RFP surface waters (1 e site runoff) The treatment system mcludes chemical precipitabon, 

vacuum filtrabon and evaporabon unit operabons Chemical treatment mvolves addibon of mn 
salts and lime to cause coagulabon and flocculabon of suspended parclculates present m the 
wastewater to produce a filterable precipitate or floc Radionuclide and metals contarmnants 

present in the wastewater stream in a F c u l a t e  state tend to become enmeshed m the floc as 

discussed in Secbon 4 6 1 The floc is then removed from the process stream by vacuum 
filtration The filter cake produced is approximately 30 percent solids by weight, and is 
stabilized with the addihon of portland cement The inorganic contaminants m the filtered 

process stream are then concentrated by a four stage mulbple effect evaporator Evaporator 

vapors which are free of inorganic contaminants are condensed and recycled to the RFP 
process water supply The bnne concentrate is processed by a spray dryer to evaporak the 
rematning liquid The resultmg byproduct solids (1 e salts) are removed from the process by 
a bag filter unit, and subsequently solidified with the addibon of portland cement The volume 

of solidified waste or saltcrete from this acbon represents a small h b o n  of RFP s annual 

produchon of this type of waste Storage and disposal plans for such waste were discussed in 
the environmental assessment for the pmal  closure acbon at the solar ponds (DOE, lWlc), for 
which a finding of no significant impact was issued Because of the relatwely low 
concentrabons of the contaminants the solid form of the waste, the protectweness of the 
packaging and the compliance with applicable RCRA requirements, stonng these matenals at 

the RFP or other DOE location pending disposal would not matenally change the impacts 
assessed for this acbon 

The treatment technologies that compnse the Building 231B GAC Adsorpbon System and the 

Building 374 Low Level Wastewater Treatment System (GAC adsorpbon, chenucal 

precipitation/vacuum filtrabon and evaporabon) are well suited for removal of VOCs, 

radionuclides, and metals that may be present in the Subsurface IM/IRA ground water and 

condensate In addibon extra processing capacity currently exists at both facilitm Although 

the Building 374 treatment facility often operates at its maximum capacity mfluent storage at 



I 
1 
I 
I 
D 

1 
I 
8 
I 

Building 231B and batch processing of collected ground water and condensate allow use of the 
facility dunng off peak penods 

4 7  ONMENTAL EVALUATION OF NO ACTION 

4 7 1 Air Ouality hDa& 

The No Achon Alternahve will not further impact the exishng au quality as discussed m the 
RFP Final Environmental Impact Statement 1980 (DOE, 1980) 

4 7 2 Water Oualitv IrnDacQ 

The No Achon Alternahve would not contam or remove radionuclides VOCs or metals from 
the subsurface at OU2 As a result, the No Achon Alternahve would pose a long term release 
nsk to the general public However, short term nsks associated with the No Acbon Altemahve 

are insignificant because contaminated ground water is contamed well within the RFP boundary, 

and surface water discharges from the RFP are morutored and treated if necessary, m 
accordance with the Plant s NPDES permit The No Achon Altemahve would requve that the 

current quarterly site monitonng be conhnued 

4 7 3  Terrestnala nd Aauatic IrnDam 

The No Action Alternative will not involve any short term impacts to terrestrial and aquat~c 

biota 

4 7 4 Wetlands and FloodDlains 

The No Achon Alternative will not involve any short term impacts to wetlands and floodphns 

4 7 5 T h m e d  and Endangered Species 

The No Achon Alternahve will not impact threatened and endangered species 

S U B S U R P A C E ~ R E M E D U L A C T ' I O N P L A N  PINAL 
ROCKYFIATSPIAN" OOLDW COIDUADO 
@ e ~ w ~ ~ - H  ry 

a,- P 



The No Achon Altemahve wdl not impact cultural resources as no sltes at the RFP have 
potenhal eligibility for the Nahonal Register of astonc Places (EG&G, 1991a) 

4 7 7 Short-Term Uses and Long-Term Productivllty 

Land within OU2 is currently undeveloped and will remam so as part of the RFP for the 
foreseeable future OU2 hes within the RFP secunty boundanes and is not accessible to the 

general public Therefore the No Achon Altemahve wdl have no effect on the short term uses 

and long term produchvity of lands at OU2 

4 7 8 Personnel E x p o s u ~  

The No Achon Alternahve will have minimal impact on current workers mvolved at OU2 or at 

adjacent RFP sites Workers will conhnue to monitor ground water quarterly which would not 
present any addihonal impacts Because the sources of hazardous wastes would neither be 
removed nor controlled the possibility of contaminated ground water migratmg off slte would 
increase over hme This could then become a source for public exposure m the long term 

4 7 9  Com mitment of Resource 

The No Action Alternahve will not require any additional commitment of resources 

4 7 10 Transp ortation ImpacQ 

The No Achon Alternahve will not require construchon or transport of matenals Therefore, 
will be no addihonal on site or off site transportahon achvihes 
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4 7 11 - 
Because there are no addihonal remedal achvihes assoaated wth the No Achon Aternatwe, 
there are no cumulabve impacts relatmg to the envmnmental cntena idenhfiers m Secbons 4 7 1 

through 4 7 10 

4 8  COMPARISON OF ENVIRO-J, EFFECTS OF RFP 

Table 4-4 compares the enwonmental impacts of the proposed Subsurface IM/IRA at OU2 wth 

other IM/IRAs currently being implemented at RFP There are no enwonmental impacts 
associated with the No Achon Altemahve with respect to subsurface VOC contaminahon at OU2 
as indicated in Table 4 4 This is consistent with the absence of any threat posed by the 
subsurface VOC contaminabon at OU2 (Secbon 1) Impacts in all categones from the proposed 
acbon (environmental long term public exposure worker exposure, off site and on slte 

transportabon) are not expected to be significant 
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SECTION 5 

IMPLEMENTATION PLAN 

This secbon presents the implementabon plan for conduct of the Subsurface WIRA 

Implementabon involves the preparabon of a Test Plan for each of the three pilot tests proposed 
in the IM/IRAP/EA The Test Plans will provide all the engmeermg desgns, performance 

specificabons, and procedures necessary for well installabon and fabncabon of the vapor 

extrachon and treatment umt The Test Plans w11 also provide the necessary procedures and 
guidance to successfully execute the pilot tests Followng completron of each pdot study, a Test 

Report will be prepared summanzing the test data Recommendabons for post pilot study 
operahon of the zn situ vacuum-enhanced vapor extrachon system vvlll also be presented in each 
Test Report based on evaluahons of the test data Sechons 5 1 and 5 2 discuss the elements of 

the Pilot Test Plans and Test Report, respezhvely 

Test Plans will be prepared to provide comprehensive and demled guidance for conduct of the 
Subsurface IM/IRA pilot studies at OU 2 A Test Plan will be prepared for each of the three 
pilot studies (1 e 903 Pad Mound and East Trenches) Although the Test Plans wdl be si- 
in format and content each will be Word  to test specific objecbves Table 5 1 prowdes a 
preliminary outline that will be used to prepare the Test Plans Although the final Test Plan 

format may differ from that shown in Table 5 1 the elements represented by each of the secbons 
listed will be addressed 

Section 1 of the Test Plan bnefly descnbes the purpose of the pdot study and notes its role 

within RI/FS achvibes at OU 2 The introducbon will also present a summary of Phase 11 RI 
data pertment to the pilot test that has become avatlable since preparabon of the Subsurface 

IM/IRAP/EA Sechon 2 will discuss the scope of the pilot test Secbon 3 wll define the data 

quality objecbves (DQOs) for conduct of the pilot test DQOs will be developed, based on the 

goals of the proposed IRA These goals include assessment of vapor extracbon as a means for 
removing subsurface residual free phase VOC contaminahon at OU2 detemunabon of the area 
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Table 5-1 

Subsurface MIRA Test Plan Outline 

I Introducbon 

I1 Scope of Mot Study 

I11 Data Quality objecbves 

IV Well Design and Installabon 

V Vapor Extracbon and Treatment 
System Design, Construcbon, and 
Commissioning 

VI Pilot Test and Data Collecbon 
Procedures 

VII Data Evaluabon 

Appendices 

Quality Assurance Project Plan 

Sampling and Analysis Plan 

Health and Safety Plan 

Data Management Plan 

N 



of influence of the vapor extracbon system, and predicbon of post pdot study system performance 

Secbon 4 will include the specificabons and engmeenng design drawmgs for complebon of the 

vapor and ground water extracbon and au injecbon wells Th~s secbon wdl specify the procedures 

to be followed for well mstallabon and field engineenng change requests C n t e ~  for well 

abandonment and alternabve well placement will also be prowded Simtiarly Secbon 5 wdl 

provide equipment specificabons system design drawings and system performance specificabons 

for the vapor extracbon pilot unit wdl also provide system start up and 

troubleshoobng guidance Secbon 6 wll present detarled procedures for conduct of the pdot test 

Vapor extracbon and treatment system operabng procedures wdl be specified, includmg system 
shutdown cntena This secbon will also present pilot study data collecbon requmments S-on 7 

of the Test Plan will present guidance for evaluabon of pilot test data This gwdance wdl mclude, 

but not be limited to equipment and system performance assessment contarmnant mass recovery 

computabon subsurface areal influence esbmabon and post pilot study opembon assessment 

This secbon 

The Test Plans will also include project specific quallty assurancdquality control (QMQC), 

sampling and analysis health and safety, and data management gudance for conduct of the pdot 

studies QA/QC guidance will be provided in the form of a project specific addendum to the EM 

Site Wide Quality Assurance Program Plan (EG&G 1991) and the ER RCRAKERCLA Q d t y  

Assurance Project Plan (EG&G 1991) Health and safety guidance wdl be prowded m the form 
of a project specific addendum to the ERHSPP (EG&G 1989) EM Department Standard 

Operabng Procedures will also be referenced in the Test Plans when apphcable 

Preparation of the first Pilot Test Plan will begin immediately after regulatory agency approval of 
the Subsurface IM/IRAP/EA Draft and final Test Plans will be submitted to EPA and CDH for 
approval pnor to implementation The Test Plans will be avadable for public review, but wdl not 

be subject to formal public comment 



A Pilot Test Report will be prepared at the conclusion of each OU2 in situ vapor extracbon pilot 

test The Test Reports wdl summame the tests conducted, present test data and data evaluahon 

results and present recommendabons for post pdot study operahon of the vapor extrachon systems 

Draft and final Pilot Test Reports will be prepared and submitted to the regulatory agencies for 
review and approval of post pilot study recommendabons The final Test Report wdl be made 

avzlllable to the public 

5 3  IMIIRASCH EDWE 

A proposed schedule for prepanng the planning documents for the Subsurface IM/IRA is presented 

in Table 5 2 The proposed pilot tests (1 e 903 Pad Mound and East Trenches) sequenhal 

implementahon allows knowledge gamed from the first test to be incorporated into the second, and 

so on Table 5 2 presents specific complebon dates for IWIRA achwbes leading up to the startup 
of the pilot unit at the first test site Due to the uncemnty associated wth the actual length of 

hme that will be required to complete the first pilot complebon dates for acbwbes subsequent to 
the first pilot test are listed in bme durahons relahve to conclusion of the first pilot test 



TABLE 5-2 

Proposed Schedule 
Subsurface llwIRA 
Operable Umt No 2 

Am?&! 
Submit Draft Proposed Subsurface IM/IRAP/EA to EPAKDH 

EPA/CDH comments on Draft Proposed Subsurface IM/IRAP/EA 

Submit Proposed Subsurface IM/IRAP/EA to Pubhc-Pubhc Comment 
Penod Begins 

Public Meetings 

Public Comment Penod Concludes 

Submit Draft Responsiveness Summary to EPA/CDH 

EPA/CDH Comments on Draft Responsiveness Summary 

DOE Headquarters approves Final Responsiveness Summary Final 
IM/IRAP/EA and NEPA Decision (1 e FONSI) 

Submit Final Responsiveness Summary and Final IM/IRAP/EA to 
EPA/CDH 

EPAKDH Approves Final Responslveness Summary and Final 
Subsurface IM/IRAP/EA 

Release Final Responsiveness Summary and Final Subsurface 
IM/IRAP/EA to Public-Two-week Public Avadability Penod Begins 

Two-week Public Avalability Penod Concludes 

Site 1 pllot Tes€ 

Submit Draft Test Plan to EPA/CDH 

EPA/CDH Comments on Draft Test Plan 

pa;t91 

02 March 1992 

16March 1992 

20 March 1992 

07 Apnl 1992 
07 May 1992 

18 May 1992 

16 June 1992 

23 June 1992 

19 August 1992 

20 August 1992 

03 September 1992 

10 September 1992 

24 September 1992 

29 October 1992 

26 November 1992 



TABLE 5-2 (Contmued) 

Proposed Schedule 
Subsurface WIRA 
Operable Umt No 2 

Submit Final Test Plan to EPAICDH, and Complete Pdot Unit Bid 
Package 

Solicit and Complete Evaluabon of Subcontractor BidSnssue Purchase 
Order 

Finalize Subcontractor Design Drawngs/EG&G Issues Authonzabon 
to Proceed 

Complete Pilot Unit Installation 

Complete Inspection and System Startup/Fkgin Pilot Testmg 

Complete Pilot Study 

Submit Draft Pilot Test Report to EPAICDH concludes‘ 

EPA/CDH Comments on Draft Pilot Test Report 

Submit Final Pilot Test Report to EPAKDH 

Site 2 pllot Test 

Submit Draft Test Plan to EPA/CDH 

EPA/CDH Comments on Draft Test Plan 

12 January 1993 

09March 1993 

26 Apnll993 

03 August 1993 

15 September 1993 

13 weeks after Mot 
Study begins 

24 weeks after Site 1 
Mot Study 

3 weeks after receipt 
of Site 1 Draft Test 
Report 

4 weeks after receipt 
o f  E P A / C D H  
Comments on Site 1 
Draft Test Report 

10 weeks after 
EPAKDH approves 
Site 1 Final Test Plan 

4 weeks after wpt 
of Site2 Draft Test 
Plan I 



TABLE 5-2 (Contmued) 

Proposed Schedule 
Subsurface MIRA 
Operable Umt No 2 

Actlvlty 

Submit Final Test Plan to EPA/CDH and Complete Pdot Unit Bid 
Package 

Solicit and Complete Evaluabon of Subcontractor Bids/Issue Purchase 
Order 

Finalize Subcontractor Design Drawings/EG&G Issues Authonzabon 

Complete Pilot Unit Installabon 

Complete Inspecbon and System Startup/Begin Pilot Tesbng 

Complete Pilot Study 

Submit Draft Pilot Test Report to EPA/CDH 

EPA/CDH Comments on Draft Pilot Test Report 

9 weeks after receipt 
o f  E P A / C D H  
Comments on Site2 
Draft Test Plan 

8 weeks a f te r  
complebon of Site 2 
Pilot Unit Bid 
package 

7 weeks a f te r  
issuance of Purchase 
Order 

14 weeks after a )  
EG&G authonzabon 
to proceed, or 
b ) complebon of Site 
1 Pilot Study, 
whichever is later 

6 weeks a f te r  
installabon of Site2 
Pilot Unit Complete 

Within 13 weeks after 
Site 2 Pilot Study 
kglns 

24 weeks after Site 2 
Pilot Study concludes. 

3 weeks after receipt 
of Site2 Draft Test 
Report 
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TABLE 512 (Contmued) 

Proposed Schedule 
Subsurface IM/IRA 
Operable Umt No 2 

Actlvltv 

Submit Final Pilot Test Report to EPA/CDH 

Site 3 Pilot T& 

Submit Draft Test Plan to EPA/CDH 

EPAKDH Comments on Draft Test Plan 

Submit Final Test Plan to EPA/CDH, and Complete Pdot Unit Bid 
Package 

Solicit and Complete Evaluation of Subcontractor 

Bids/Issue Purchase Order 

Finalize Subcontractor Design Drawings/EG&G Issues Authonzabon 
to Proceed 

4 weeks after receipt 
o f  E P A / C D H  
Comments on Site2 
Draft Test Report 

10 weeks after 
EPNCDH approves 
Site 2 Fmal Test Plan 

4 weeks after receipt 
of Site3 Draft Test 
Plan 

9 weeks after recapt 
o f  E P A / C D H  
Comments on Site3 
Draft Test Plan 

8 weeks a f t e r  
complebon of 

Site 3 H o t  Umt Bid 
Package 

7 weeks a f t e r  
issuance of purchase 
Order 



TABLE 5-2 (Contmued) 

Proposed Schedule 
Subsurface WIRA 
Operable Umt No 2 

4mw 

Complete Pilot Unit Installahon 

Complete Inspecbon and System Startup/Begin Pilot Tesbng 

Complete Pilot Study 

Submit Draft Pilot Test Report to EPA/CDH 

EPA/CDH Comments on Draft Pilot Test Report 

Submit Final Pilot Test Report to EPAKDH 

Schedule assumes 8 days for turnarounl of analyhc; iboratory data 

14 weeks after a )  
EG&G authonzabon 
to of b )  
complebon of Site 2 
P i l o t  S t u d y ,  
whichever is later 

6 weeks af ter  
installabon of Site 3 
Mot Umt Complete 

12 weeks &r Site 3 
Mot Study b e p s  

24 weeks after Site 3 
Mot Study concludes* 

3 weeks &r receipt 
of Site3 Draft Test 
Report 

4 weeks after lX!capt 
o f  E P A / C D H  
Comments on Draft 
Test Report 
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