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EXECUTIVESUMMARY 

The subject Intern M e a s u m m  Rem& Achon Plan/ Enmnmental Assessmeat 

(BUIRAP/EA) addresses midual free phase volatde organtc compound (VOC) c o n m o n  

suspected m the subsurface w i t h  an area idemfied as operable Umt No 2 (Om) T ~ I S  

IM/IRAp/EA also addresses rachonuchde contammabon beneath the 903 Pad at OU2 Although 
subsurface VOC and xzdonuchde con-on represent a m u m  of O W  ground water 

conmatron they pose no mexime threat to pubhc health or the enmnment Thrs IS 
because the extent of the contammated ground water plume IS contamed well w i t h  the plant 

boundary and its rate of mgrabon is not expected to result m off site mtammabon before final 
remediabon of OU2 is mplemented (EG&G 199Oc) 

IM/IRAs are typically used as a vehcle for con-t m m o n  abatement andor nsk 

reducbon However usmg the IM/IRA to gam site speclfic rem& mfonn&on to support 
final acbon is also justfiable For example the U S l3wmnmentd Frotechon Agency @PA) 

Office of Sohd Waste and Emergency Response (OSWER) Dmmve guidance for ground water 

remedd actrons states (EPA 1989a) Response measures may be unplemented to prevent 
further migrabon of contammnts rf they wdl prevent the situabon from gettmg worse mtmte 

nsk reductron and/or the operabon of such a system would provide mformabon useful to the 
design of the final remedy 

Th~s IM/IRAp/EA identdies and evaluates mtenm remedud acbons for removal of residual free 

phase VOC contammabon from three ddTerent subsurface envmnments at OU2 The term 
residual refers to the nonaqueous phase contammabon remamng m the sod matnx (by 

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

subsurface In addtron to the proposed amons th~s IM/IRAP/EA presents an assessment of the 

No Acbon Altematwe This document also considers an mtenm rem& actlon for the removal 
of radonuchdes from beneath the 903 Pad The decision to pursue such an amon wdl be based 

on the results of tmitabhty studes examlnrng mhonuchde removal technologes currently bemg 

conducted by the U S Department of Energy (DOE) Each of the proposed VOC removal 
achons mvolve zn szm vacuum enhanced vapor extrachon technology The rem& mons are 

proposed not for reasons of mihgatxng an me4ht.e threat but rather for the collmon of 
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mfonnatron that WIII a d  m the =lemon and design of final rernexW a&om that address 

subsurface residual free phase VOC contamm&on at OU2 Also the IlwIRA takes advantage 

of the benefit afforded by a small scale early m m d  actton at a site where the unce- 
assocnted with subsurface r e m a o n  rn great The purpose IS m agreement wrth a recent 

recommendahon by the EPA OSWER with respect to subsurface remednhon @PA 1989a) 
The major recommenwon IS to onent our thlang so that we uutmte early amon on a smaU 

scale whde gathemg more deaded data pnor to comrmttrng to full scale restombon Tfus 
guidance also advocates that a proposed m o n  provide system flenbhty so that it may be 
modfied to better acheve clean up goals based on mfonnabon gamed dumg its opemon To 
acheve tlus opera~onal flenbrlrty the proposed vacuum-enhanced vapor extractron systems are 

m m l l y  subjected to in situ pdot testmg Based on mformatron collected dumg the pllot study 

phase of the IM/IRA a detemhon as to the benefit of conmued operahon of the vapor 

extracbon and treatment systems (moddied as necessary) at OU2 wdl be made The Plan 
dxusses general cntena that wdl be used to conclude pdot testmg and to assess the benefit of 

post pllot operanon 

As noted above the pnmary purpose of the proposed early small scale zn sztu vapor extramon 

actions is to collect donnabon that wdl a d  m the selmon and design of final remdes for 

OU2 Project success wdl therefore be gauged by the usefulness of the data collected with 

respect to final rem& design not by the degree of cleanup acheved However the 

anticipated removal of residual freephase VOC conmumahon dumg pdot and postpdot 

operabon of the vapor extrachon systems provides an addmonal 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 positive envmnmental unpact 

The Subsurface IM/IRApIEA has been prepared m accordance with EPA OSWER guidance 

advocatmg the use of ObservaOodStreamhed Approach methodology for managmg 

uncertamnes assocnted with subsurface restorahon In developmg the proposed m o n s  

reasonably conceivable devnhons m site con&bons at OU2 have been idenaed and 

contmgency plans have been developed to manage any assocmted mpacts 
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The IM/IRAp/EA first pmwdes pmject and Obsemabonal/Stmmhed Approach background 

mformaoon Thls mform&on is followed by a descripuon of the general extent of 

conhmlnabon withm OU2 and the specdlc envmnmental =sues assoclsLted with subsurface VOC 
contammuon A regulatory analysu 1den-g apphcable or relevant and appropriate 

requvements (ARAR) for the proposed Subsurface IM/IRA IS then presented T ~ I S  regulatory 
analysis is based on DOE s current understandmg of the ARAR phdosophy as apphed to this 

IM/IRA CDH has expressed some concerns regardrng this regulatory analysu then comments 

are presented at the end of thls Execubve Summary (letter from Gary Baughmaa to Frazer 

Lockhart dated 12 March 1992) DOE expects to resolve all ARAR issues pnor to f d g  

the IM/IRA/EA The I[M/IRAP/EA subsequently presents zn s i c  vacuum-enhanced vapor 

extracoon acoons to be pdot tested m each of the three pnmary OU2 Areas 903 Pad Mound 

and East Trenches Each of the proposed acbons are cnbqued with respect to theu expected 

effectiveness mplementabhty and envmnmental mpact 

The subsurface acoons proposed at the 903 Pad and East Tnenches  EM are expected to mvolve 

dewatemg to allow mduced vapor flows to contact any =dual free phase VOC conmunabon 
111 sods cumntly beneath the water table Dewatemg may also be q u m d  at the Mound Area 
The IM/IRAp/EA mcludes the use of the South Walnut Creek Basm Surface Water Treatment 
Fachty to treat contammated ground water recovered dumg the pdot testmg phase The 

IM/IRAp/EA also provides bnef descnpbons of other exlstfng or planned Rocky Flats Plant 

(RFP) water treatment fachhes that may potenmy be used dumg post pdot IM/IRA Operation 

III the event that the South Walnut Creek Basm fachty becomes capacity hmted 

After presentaoon and evaluabon of the proposed acbons the IM/IRAP/EA provides a detarled 

assessment of the No Acoon Alternahve followed by an analysls of the cumulabve envmnmental 

unpacts resultmg from all previously approved RFP IM/IRAs and the proposed Subsurface 

IM/IRA at OU2 

The IM/IRAp/EA concludes with a &scussion of the plan for unplementmg the proposed 

subsurface acoons Implementauon mcludes the p m o n  of a Mot Test Plan for each of the 
proposed amons The Test Plans wdl mclude all of the W e d  design mstalbon opemon 

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

I 
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prepared at the conclusion of all three pdot tests The report wdl present an evaluabon of test 

data and offer recommendabons concemg post pdot opembon of an zn szm vacuum-enhand 

vapor extmctlon system at each of the three OU2 IM/IRA sites 
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March 12 1992 

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

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

Desr IJIr Lockhart 

The Cclsraclo Departpent of Fealth (CDH) Hazardous Materials ancl 
k'aste Yanecpment Divisior (the Division) has receival the ato Je 
referenced document submittea by DOL Tbis document includes botn 
ti discussion of Applicable or Relevant and Appropriate Requirements 
(2RARs)  in Section 3 2 1 apd a presentation of the proposed ARARs 
for groundwater contaminants in Appendix C These sect-ons 
represent the very serious differences in approach to determining 
APWRs that exist between DOE and CDH 

"hese differences outlined below are so serious that we will 
allow t h i s  document to be released to public comment only if this 
letter in its entirety is included in the document as a part of 
t5e Executive Summary This allows us to make our concerns on the 
W?,4R issue clear to the public while allowing the already much 
delayed IM/IRA schedule to proceed We would also lihe to point 
out that if these issues are ?ot resolved the Division will be 
unable to approve a final version of the document on August 28 
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 
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comprehensive list of chemical-specific ARARs needs to be 
proposed This list could include the Target Analyte Lisk 
(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 by 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 thc 
goal qualifier for classified uses resLlts in only a temporary 
ncdification to numerical standards The possible active 
3 ife2ime of :%is IMIIRF bill almost certainly cutlast the 
currenc temporarl mcdifications Thererore the gsai 
qualifier carlnot be usea to abrogate certain standards to TBC 
status 

t'e strongly urge DOE to reviv2 and expedite the site-wide ARAR 
discussions The issues presented above will certainly be a part 
of these discussions and resolution depends on continuing 
comrunication 

If you have any questions regarding these matters please call me 
at 331-4847 or Joe Schieffelin of my staff at 3 3 1 - 4 4 2 1  

G a r y '  W Baughmsn 
Unit 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 

The subject Intern Measures/Intenm Rem& Amon Plan/ Envlronmental Assessment 

@WIRAP/EA) addresses residual fm phase volatde orgamc compound (VOC) contammtxon 

suspected m the subsurface w i t h  an area idenMied as Operable Umt No 2 (OW) l lm 

IM/IRAP/EA also addresses rachonuchde contarmnaton beneath the 903 Pad at OU2 Although 

subsurface VOC and rahonuchde contammahon represent a source of OU2 ground water 

contammabon they pose no m a t e  threat to pubhc health or the envmnment because the 

extent of the contammated ground water plume 1s contamed well w i t h  the plant boundary and 

its rate of migration is not expected to result m off site contammabon before final remedmhon 

of OU2 is mplemented (EG&G 199Oc) 

IM/IRAs are typically used as a vehrcle for contamrnant m-on abatement and/or risk 

reducbon However use of the IM/IRA to gam site speclfic r e m a  mformatxon to support 

final action is also JuStIfiible For example the U S Euvlromentd Frotechon Agency P A )  

Office of Sohd Waste and Emergency Response (OSWER) Dmctxve guidance for ground water 

remedd actions states @PA 1989a) Response measures may be mplemented to prevent 
further migration of contaminants If they wdl prevent the situahon from g-g worse mmte 
nsk reduction and/or the operation of such a system would provide dormation useful to the 

design of the fmal remedy 

Thls IM/IRAP/EA idenMies and evaluates mtenm rem& amons for removal of residual free 
phase VOC contammabon from three dlffeEnt subsurface envmnments at OU2 The term 

residual refers to the nonaqueous phase contarmnahon remamng m the sod m a w  (by 

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

subsurface In addition to the proposed acbons ths document presents an assessment of the No 

Action Alternabve Thls document also considers an mtenm rem& achon for the removal 

of radonuchdes from beneath the 903 Pad The decision to pursue such an action w d  be based 

on the results of treatabhty stuches exammg rachonuchde removal technolo@es currently bemg 

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

acbons mvolve m s m  vacuum-enhanced vapor extrachon technology The remedul amons are 
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proposed not for reasons of mhgatmg an 

mformatton that wlll a d  111 the selechon 
mexinte threat but rather for the collechon of 

and design of final rem& amons that address 

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

of the benefit afforded by a small scale early rem& achon at a site where the uncertamhes 

assocnted with subsurface remednhon are great The purpose 1s m agreement with a recent 

recommendahon by the EPA OSWER with respect to subsurface remedmhon (EPA 1989a) 

The major recommendahon is to onent our thuhng so that we mmte early achon on a small 

scale whde gathenng more deded  data pnor to comttmg to full scale restorahon Thls 

guidance also advocates that a proposed acuon provide system fleubhty so that it may be 
modified to better acheve clean up goals based on mfomahon gamed dunng its operahon To 
achleve thls oprahonal flewbhty the proposed vacuum-enhanced vapor extrachon systems are 

lrutially subjected to zn szm pdot testmg Based on mformahon collected dunng the pllot study 

phase of the IM/IRA a detennmahon as to the benefit of contmued operahon of the vapor 

extraction and treatment systems (mMied as necessary) at OU2 wdl be made The Plan 

discusses general cntena that wdl be used to conclude pilot testmg and to assess the benefit of 

post pdot operation 

As noted above the pnmary purpose of the proposed early small scale m sztu vapor extrachon 

actions is to collect mformahon that wdl a d  in the selemon and design of final remdes for 

OU2 Project success wdl therefore be gauged by the usefulness of the data collected with 

respect to final remedd design not by the degree of cleanup acheved However the 

anticipated removal of residual free phase VOC contammhon dunng pilot and postpilot 

operation of the vapor extraction systems provides an addxhonal benefit of the proposed 

Subsurface IM/I€U No matter how small the scale removal of residual free phase VOCs from 

the OU2 subsurface represents a posihve envmnmental mpact 

OU2 is defined m the final Federal Fachty Agreement and Consent Order (FFACO) (DOE 
1991a) commonly known as the Inter Agency Agreement (IAG) and 1s compnsed of 20 

Individual Hazardous Substance Sites (IHSS) that are known m aggregate as the 903 Pad 

Mound and East Trenches Areas 
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This IM/IRAp/EA is an mtegrated Comprehensive fivmnmental Response Compensabon and 

h b h t y  ActlResoum Conservahon and Recovery Act/Nabonal Envmnmental Pohcy Act 

(CERCLAlRCWNEPA) document Documentahon prepared pursuant to CERCLA IS 

mtegrated with NEPA values m accordance with DOE order 5400 4 The document has been 

prepared to conform with the Nabonal Contmgency Plan (NCP) (FR Vol 55 No 46 8813 40 

CFR 300 415m][4]) and to the NEPA of 1969 as nnplemented by regulabons promulgated by 

the President s Councll on Envmnmental Quality (CEQ) (40 CFR 1500 1508) and DOE 
Implementmg procedures [57 FR 15122 (24 Apnl1992) (to be &d m 10 CFR 1021)] This 

IM/IRAp/EA is also based on EPA OSWER D m v e  No 9355 3-03 whch emphasrzes the 

benefits of early small scale remedd amons to collect cnbcal site mforinabon that would 

otherwise not be avadable to rem- acbon planners and designers The Subsurface 

IM/IRAP/EA is also prepared m accordance with EPA OSWER Dvecttve 9355 3 06 whch 

advocates the use of O b s e w a ~ o d S m a n h d  Approach methodology for managmg 

uncembes  assoclated with subsurface restorahon (DOE s mtegrahon of NEPA and CERCLA 

documentation is not mended to represent a statement on the legal apphcabhty of NEPA to 

envlronmental restorahon acbvities conducted under CERCLA ) 

1 1 PROJECT BACKGROUND 

In March 1987 a Phase I Remedml InvesbgaQon (RI) under the Envmnmental Restombon (ER) 

Program (formerly known as the Comprehensive Envmnmental Assessment and Response 

Program [CEARpI) began at OU2 The rnvestigation consisted of the preparauon of detailed 

topographc maps radiometnc and organrc vapor screenmg surveys surface geophysical 

surveys a sod gas survey a bonng and well complebon program sod samphg and surface 

and ground water samplmg Phase I field activities 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 International 1987a) Phase I data &d not allow adequate 

defmhon of the nature and extent of contammation for the purpose of conductmg a basehe nsk 

assessment and a feasib&ty study of rem- altematwes pertamng to contammated medn 

A draft Phase II XU Work Plan that presents the d e d s  and rabonale for hrther field work to 
acheve these objectives was submitted to the regulatory agencies m June 1988 (Rockwell 
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Internabonal 1988c) Th~s draft Work Plan was subsequently rev& and submtted as a f d  
Phase II RCRA Fachty InvesbgabodRemechal Invesbgabon Feasibhty Study (RFI/RIFS) Work 

Plan m Apd 1990 @G&G 1990~) The plan was approved by EPA m May 1990 The WQ& 

Plan specflies for boreholes to be dnlled mto waste sources to charactenze any waste matenals 

mmamng III place and to assess the m m u m  contarmnant concentmhons III sods dvectly 

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

the boreholes to charactem ground water q d t y  k t l y  beneath the sites Add~t~onal alluvlal 

momtomg wells wdl be mstalled to further chamcterue and momtor ground water flow and 

quahty m alluvial mateds at Om Field work for mstallabon of the d u v d  momtonng wells 

began m October 1991 and IS expected to be completed III the Spmg of 1992 Bedrock 

momtonng wells wdl  be completed III subcroppmg Arapahoe sandstone where it is encountered 

A draft I M / W  for contammated ground water at OU2 was submtted m December 1989 

(Rockwell International 1989b) The plan was prepad based on h t e d  knowledge of the 

nature and extent of ground water contammabon Regulatory agency review of the document 

determmed that although an IM/IRA for ground water is requlred by the 1989 Agreement m 
Pnnciple between DOE and CDH Insufficient mformahon exlsted on the nature and extent of 

ground water contammation to pursue effectwe ground water remedmbon at that tune In order 

to fachtate early evaluabon of the need for an WIRA for ground water at OU2 the f d  
Phase XI RFI/RIFS Work Plan mcorporates a phased mvesbgabon approach The phased 

approach is to mvesQgate alluvnl and hydrauhcally connected bedrock mgrabon pathways fust 

and then to subsequently mvesbgate ground water contammint sources "Ius wdl allow 

p l m g  design and mplementation of a ground water IM/IRA If necessary before 

completion of the RFI/RI and Corrective Measures Study/Feasibhty Study (CMSFS) for OU2 

In February and March 1990 qresentabves from DOE EPA and CDH met to hscuss surface 

water IM/IRAs at the Rocky Flats Plant (RFP) site The result of these meetmgs was a senes 

of agreements with the concurrence of all pmes to mplement an IM/IRA for the cleanup of 

contammated surface water m OU2 On 26 September 1990 the DOE released for pubhc 

comment a proposed Surface Water IM/IRA Plan and Decision Document for OU2 In thls 
Plan specrfic pomt source locations ~n the South Walnut Creek and Woman Creek dramage 

basms were proposed for collecbon of surface water Accordrng to the Plan surface water 
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collected m each basm was to be transferred to a treatment fachty dschargmg to the South 

Walnut Creek dmnage Effluent would ultunately flow to Pond B 5 where water is momtod 

treated as necessary and dwharged m accofdance with the RFP s Nauonal Pollutant W h a r g e  

ElunInabon System (NPDES) Comments on the IM/IRAP/EA received dumg the pubhc 

comment penod however revealed strong opposibon to the transfer of contammated seep water 

from the Woman Creek dmnage to the South Walnut Creek dmnage Opposiuon was based 

on the absence of a proven performance record for the proposed IM/IRA treatment fachty with 

respect to ralonuchde removal and the p0tent.d for treatment process upsets Opposit~on to 

the Plan was also based on the use of In- Street (located outside of the RFP boundary) to 

transport Woman Creek Basm seep water to the treatment fachty by truck In addiuon the 

pubhc voiced strong concern over p0tent.d worker and pubhc health nsks resultmg from 

construction achvihes m the Woman Creek Basm ( l e  atmosphenc resuspension of 

radionuchde contammated dust) In hght of these concerns the DOE and regulatory agencies 

agreed to address collectaon and treatment of South Walnut Creek and Woman Creek Basm 
contammated surface water m two separate IM/IRAP/EAs 

A final South Walnut Creek Basm Surface Water IM/IRAP was subnutted m March 1991 

(EG&G 19910 and was approved by the regulatory agencies shortly thereafter The Plan 

mcluded removal of radionuchdes and metals from surface water by chenucal precipitahon and 

microfiltration followed by removal of VOCs by granular amvated carbon (GAC) admphon 

Installation and startup of the GAC adsorphon ututs occurred m May 1991 Installauon of the 

chemical precipitafionlmicrofdtrafion umts was completed on 24 Apnl1992 and system startup 

occurred on 27 Apnl 1992 

Mor  to preparabon of a Woman Creek Basm Surface Water lM/IRAP/EA EPA mandated that 

bench scale treatabfity stules of vmous treatment technologres be conducted m the Spmg of 

1991 to provide performance data for radionuchde removal However seep flows were 
insufficient for collecbon of an adequate volume with sufficient levels of ra&onuchdes for 

conduct of these stules and it was agreed that the Woman Creek Basm IM/IRAp/EA would 

be prepared m the absence of such stuhes to avoid project delays 
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A draft Woman Creek Basm Surface Water IM/IIUW/EA was subnutted on 02 October 1991 

(EG&G 1991g) l h s  IM/IRAp/EA presents a detaded evaluabon of the human health nsks 

and envmnmental lmpacts associated with the contarmnated Woman Creek Basm surface seeps 

Results of the evaluabon md~cated that the contarnmated seeps present no medmte threat to 

pubhc health or the envmnment The IM/IRAP/EA thus presented the No Acbon Altemabve 

as the p r e f e d  alternahve Meetmgs between DOE EPA and CDH were held subsequent to 

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

m heu of the ongrnally conceived Woman Creek Basm surface water amon The result of these 

discussions was an agreement that a better use of resources was to pursue an IM/IRA that 

addresses suspected residual free phase VOC contarmnatson m the subsurface at one or more 

OU2 areas It was further agreed that smce subsurface VOC contammabon at OU2 does not 

pose an mmednte threat to pubhc health and the envmnment the IM/IRA should pnmarrly be 

used to gam donnabon that wxll a d  m selechon and design of final remedd acoons at OU2 

1 2  O B S E R V A T I O N A L I S ~  APPROACH 

OSWER Drrectwe No 9355 3 06 (EPA 1989b) provides guidance for stnxmhmg WFS 

activities to reduce the cost and tune r e q u d  for plannmg and unplementmg site cleanups 

S t r e a m b g  is based on the Observabonal Method whch has been used for decades ~fl the 

geotechcal engmeemg field when deahg with uncembes assocnted with subsurface work 

The Observabonal/Streamled Approach has been used to plan the Subsurface IM/IRA at 

OU2 The fundamentals of the ObservabonaVStreamhed Approach are Qscussed m ths secbon 

along with the benefits of applymg ths approach to the restorahon of hazardous waste sites 

The ObservationaVStreamhed Approach is based on the fundamental tenet that it is not always 

possible to fully charactem the subsurface In recent years mcomplete chctenzabon of 

hazardous waste sites has delayed design and mplementabon of remedd acbons and has thus 

resulted III hgher than expected costs Observabonal methods a d  m the streamhung of clean up 

activities by emphasmng data sufficiency rather than data completeness Planners and 

designers should ask the queshon Is the site sufficiently charactenzed to develop a cost 

effectwe and techcally  defensible rem& act1on9 By usmg the four step process ci~scussed 

below when developmg a rem& acbon this quesbons IS answered 
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The first step is to exphcitly state the expected or probable condmons at the site based on all  

avadable data Expected condibons pertam to subsurface geology nature of contammahon 

water table behavior etc The expected site condmons together with the r e m a  amon 

object.Nes are used to formulate the proposed remedml adon 

Steps 2 and 3 requlre identdkahon of reasonable devmhons or u n m m m s  m the expected 

conchbons and development of mechmsms for then resolubon nqxmvely Uncertamhes m 
subsurface hydrauhc commumcahon for example may be resolved by conductmg a tracer study 

pnor to placement of ground water recovery wells 

The fmal step m the ObservahodStmimhned Approach plaunmg mvolves development of 

contmgency plans that address the p0tenm.l devmbons Conbngency plannxng may mvolve 

relocaoon of contammant novery systems moddicahon of treatment system configumhon use 

of alternative disposal methods for treatment system residuals cntena to contmue or cease 
system operation etc Meicahon of the proposed amon based on Observahonal/Stnmnhed 

Approach contmgency planmng results m a t e c h d y  supenor and more cost effectwe rem& 

acuon than would otherwise be acheved 

Although the Subsurface IM/IRA is mveshgatory m nature Implementahon of the pdot scale 

systems discussed herem is based on lunited site charactenzahon data and an 

ObservationaYStreamhd Approach to conduct ths study is necessary U*mg ths approach 

wlll maxunlze the quahty and quanhty of mformahon that is gathered for subsequent remedlal 

design of full scale systems for fmal remdation Thls IM/IRA may also mbcate that the 

technologies tested are either meffecuve or not cost effectwe for final remedmaon This 

mformahon is equally valuable by allowmg these technologes to be dropped from further 

consideration m the FS process and thus foregomg possible costly Implementahon of meffechve 

full scale systems 

1 3 IM/IRAP ORGANIZATION 

Secnon 2 of h s  -/EA provides RFP site charactemahon mformahon focusmg on site 

chamctenzahon mformahon for the 903 Pad Mound and East Trenches Areas at OU2 The 
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&scussion also descnbes the potentmlly affezted envmmnent assoclilted 

the results of previous mvesbgahons at OU2 The mfomahon mcluded 

denved from the draft RI report and final Phase II RFI/RIFS Work Plan 

with the IM/IRA and 

m Secbon 2 has been 

Secbon 3 idenMies the objecttves of the Subsurface IM/IRA at OU2 Apphcable or Relevant 

and Appropnate Requmments (ARAR) and apphcable envmnmental regulabons pertment to 

remdauon of subsurface VOC contammoon are also presented 111 thrs s h o n  

Section 4 presents the propsed r e m a  acbons to be unplemented at each of the OU2 Areas 

903 Pad Mound and East Trenches The proposed amons address removal of expected 

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

provide mformation that wdl a d  m the selecuon and design of final remedial acbons at OU2 

The proposed acnons are c n b d y  evaluated based on CERCLA effecbveness and 

unplementabhty and NESA envmnmental unpact cntena Secbon 4 also presents an 

envmnmental assessment of the No Acbon Altemahve 

Section 5 presents the plan for unplementmg the Subsurface IM/IRA at OU2 Implementahon 

includes the prepaxanon of a Mot Test Plan for each of the proposed amons and a Mot Test 

Report at the conclusion of pllot testmg The purpose and content of the Test Plans and Test 

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

presented 111 ths secuon 

Secnon 6 provides a hst of sources referenced m ths IM/IRAp/EA 

Volume II of ths IM/IRAP/EA contams ground water sods and surface water quahty data 

Volume II also mcludes a tabulanon of ARARS pertment to the proposed Subsurface IM/IRA 

and mcludes detads of the transportanon analysis performed for ths Plan 
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SECTION 2 
SITE CHARACTERIZATION 

This sechon descnbes the RFP and surroundmg e n m n s  and prom&s detads on site hydrology 

geohydrology and contarmnauon at O W  

2 1 SITE DESCRIPTION AND BACKGROUND 

2 1 1 Location and F a c w  Tvpe 

The FtFP is located 111 northern Jefferson County Colorado approxmately 16 d e s  northwest 

of downtown Denver (Figure 2 1) The plant site consists of approxunately 6 550 acres of 

federally owned land 111 Secbons 1 through 4 and 9 through 15 of Townshp 2 South Range 

70 West 6th pnncipal mendm Plant buddmgs are located withm an area of approxunately 

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

of approxunately 6 150 acres 

The FWP is a government owned contractor operated fachty It is part of a nanonwide nuclear 

weapons research development producbon and plutomum reprocessmg complex and is 

admmstered by the Rocky Flats Office of the DOE The operatmg contractor for the RFP is 

EG&G Rocky Flats Inc The faclllty has been 111 operauon smce 1951 and manufactures 

components for nuclear weapons and conducts plutomum repmssmg The RFP fabncates 

components from pluto~um u m u m  berylhum and stamless steel Hmoncally producuon 

activities have lncluded metal fabncation machmng and assembly Both rahoacuve and 

nonradioacnve wastes are generated rn the process Current waste handhg pracwes mvolve 

on site and off site nxychg of hazardous matenals and off site Qpsal  of sohd rahoacbve and 

mlxed wastes at another DOE facllrty 

The RFP IS currently a RCRA hazardous waste treatment/storage fachty In the past both 
storage and & p s a l  of hazardous and rahoactwe wastes occurred at onsite locanons 
FVehnmary assessments conducted under Phase I of the ER Program 1denMiex-I some of the past 

on site storage and hsposal locabons as p0tent.d sources of envmnmental contammmon 
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OU2 is compnsed of the 903 Pad Mound and East Trenches Areas wlvch are located 

east-southeast of the €UT as shown m Figure 2 2 (Also see Figure 2-4 ) The Areas of OU2 

he withm either the Woman Creek or South Walnut Creek dr;unage basrns Because th~s 

IM/IRAp/EA exclusively addresses subsurface conmunabon withm the Woman Creek and 

South Walnut Creek dramage basms it is useful to exarmne the lustonad uses of the OU2 

Areas Twenty sites designated as IHSSs) he w i h  OU2 5 111 the 903 Pad Area 4 111 the 

Mound Area and 11 m the East Trenches Areas The hstoncal acbviQes at the OU2 MSSs is 

discussed below 

2 1 2 1  903PadArea 

Five sites are located w i t h  the 903 Pad A m  (Figwe 2 2) These sites are 

0 903 Drum Storage Site (MSS No 112) 

0 903 Lip Site (MSS No 155) 

0 Trench T 2 Site (MSS No 109) 

0 Reactwe Metal Destruchon Site (IHSS No 140) 

0 Gas Detoxlfcabon Site (MSS No 183) 

Bnef descnpuons of each of these sites are presented below 

1 903 Drum Storage Site (IHSS No 112) - The site was used from 1958 to 1967 
to store drums contamng ra&oacbvely contammated used machme cuttmg od 
The drums some of whch corroded and leaked contamed ods and solvents 
contammated with plutomum or u m u m  Most of the drums contamed lathe 
coolant consistmg of mmeral orl ( le  petroleum dsbllate od) and carbon 
tetrachlonde (CCl,,) m varymg pmpomons However an unknown number of 
drums conwed hydrauhc ods vacuum pump ods tnchlomthene (TCE) 
tetrachloroethene (PCE) shmne orls and acetone (Rockwell Internabonal 
1987a) Ethanolamme was also added to new drums after 1959 to reduce the 
drum cotrosion rate All drums were removed by 1968 
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After the drums were removed efforts were made to scrape and move the 
plutomum contammated sod mto a relamely small area cover it with fd 
m a t e d  and top it with an asphalt contamnent cover llus rem& achon was 
completed rn November 1969 An estunated 5 OOO gallons of hquid leaked mto 
the sod dumg use of the drum storage site The hquid was esmated to contrun 
86 grams of plutomum (Rochell Intemat~onal 1987a) 

2 903 LIP Site (IHSS No 155) - Dumg drum Iemoval and clean up achvlhes 
assocnted with the 903 Drum Storage Site wrnds dstnbuted plutomum to the 
south and east of what is now the 903 Pad Although most plutomum 
contammated sods were removed radmmve contammahon is stdl present at the 
903 LIP Site m the surficlal sods 

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

4 Re!acnve Metal Destrucbon Site (IHSS No 140) - Thls site was used dumg 
the 1950s and 1960s pnmady for the destrumon of hhum metal (DOE 1986) 
Small quantmes of other reactwe metals ( sdum calcium and magnesium) and 
some solvents were also destroyed at h s  locabon (Illsley 1983) 

5 Gas Detoxlfcanon Site (IHSS No 183) - Buddmg 952 located south of the 
903 Drum Storage Site was used to detoxlfy vanous bottled gases between June 
1982 and August 1983 The gases consisted of mtrogen oxldes chlonne 
hydrogen sulfide sulphur tetrafluoride methane hydrogen fluonde and 
ammom Gas detoxification was accomphshed by usmg vanous commercd 
neutmhzabon processes avadable at the m e  The neutdmd gases released to 
the envmnment dumg detoxlficanon would no longer be detectable (Rockwell 
Internanonal 198%) 

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

2 1 2  2 Mound Area 

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

0 Mound Site @ISS No 113) 
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a Trench T 1 Site (IHSS No 108) 

a 011 Bum plt No 2 Site (IHSS No 153) 

Pallet Bum Site (IHSS No 154) 

These sites are mdwidually descnbed below 

1 Mound Site (IHSS No 113) - The Mound Site contamed approxlmately 1 405 
drums con-g pnmanly depleted u m u m  and plutomum cuntamrnated lathe 
coolant (1 e petroleum d~stdlate od) Some drums also contamed Perclene 
(Smith 1975) perclene was a brand name of tetrachloroethene (Sax and Lewis 
1987) Some of the drummed wastes placed m the Mound Site were m sohd 
form (Rockwell Intemafional 1987b) htnl remednhon of the Mound Site was 
accomphshed m 1970 and the matenals that were removed were packaged and 
shpped to an off site DOE fachty as ra&oact.we waste Subsequent surfkml 
sods samplmg m the vicmty of the excavated Mound Site mhcated 0 8 to 112 5 
dmntegrafions per m u t e  per gram (d/m/g) alpha actlvity Thts radmmve 
contammafion is thought to have come from the 903 Drum Storage Site vla wmd 
dispersion rather than from the Mound Site (Rockwell Intemafional 1987a) 

2 Trench T 1 Site (JHSS No 108) - The trench was used from 1954 untlll962 
and contsuns appromately 125 drums filled with depleted u m u m  chps @ow 
Chemical 1971) and plutomum chps coated with lathe coolant The drums are 
stdl present m ths trench 

3 011 Bum h t  No 2 Site (IHSS No 153) - 011 Bum plt No 2 is actually two 
parallel trenches that were used m 1957 and from 1961 to 1965 to bum 1 082 
drums of 011 contamng u m u m  (Rockwell Intemafional 1987a) The residues 
from the b u m g  operabons and some flattened drums were covered with backfdl 
I m t d  r e m d  acbvit~es were perfonned 111 the 1970s (Rockwell IntematIonal 
1987a) 

4 Pallet Bum Site (IHSS No 154) - An area southwest of 011 Bum plt No 2 
was reportedly used to destroy wooden pallets m 1965 The types of hazardous 
substances or radionuchdes that may have been @led on these pallets is 
unknown htd remexhl actIvibes were performed m the 1970s (DOE 1986) 
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2 1 2 3  EastTrenchesArea 

The East Trenches Area conslsts of m e  bunal trenches and two spray mgahon areas 

(Figure 2 2) The trench numbers and theu- respemve IHSS designahons are 

Trench T 3 - MSS No 110 

Trench T-4 - MSS No 111 1 

Trench T 5  - IEZSS No 111 2 

Trench T 6 - MSS No 111 3 

Trench T 7  - IHSS No 111 4 

Trench T 8 - IHSS No 111 5 

TrenchT9 - MSS No 111 6 

Trench T 10 - IHSS No 111 7 

Trench T 11 - MSS 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 disposal of depleted uratllum flattened depleted u m u m  and plutontum contammated 

drums and mtaq sewage sludge The wastes have not been drsturbed smce then bunal 

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

because they were used for spray ungauon of sewage treatment plant effluent The hstoncal 

discharge of Pond B 3 was to ths spray mgation area However h s  prachce has been 

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

2 1 3 SurroundmP: Land Use and PoDulation Density 

The FGP property is located rn a rural area Approxunately 50 percent of the area withm 10 

mlles of the RFP is m Jefferson County The remiunder is located m Boulder County (40 

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

percent of this land was unused or was used for agriculture Smce that tune pomons of thls 

land have been converted to housmg with several new housmg sutxhvmons bemg started withm 
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a few mlles of the Buffer Zone southeast of the plant site 

Figure 2 3 

Land zomg is depicted m 

A demographc study usmg 1990 census data shows that approxmately 1 9 d o n  people hved 

withm the eight county Denver metfopohtan regon "his regon covers approxmately 5 076 

square d e s  and mcludes the followmg counhes Adams Arapahoe Boulder Clear Creek 

Denver Douglas Gllpm and Jefferson The most populated sector is to the southeast toward 

the center of Denver "€us sector had a 1989 populahon of approxmately 600 OOO people hvmg 

between 10 and 50 d e s  from Rocky mats Recent populahon estmates regstered by the 

Denver Reponal Council of Governments (DRCOG) for the eight county Denver metro regon 

have shown hstmct patterns of growth between the first and second halves of the decade 

Between 1980 and 1985 the populahon of the 8 county regon mcreased by 197 890 a 2 4 

percent annual growth rate (DRCOG 1989) Between 1985 and 1990 a populahon gam of 

80 875 was recorded representmg a 0 9 percent annual mcrease The 1990 populahon showed 

an mcrease of 9 300 (or 0 5 percent) from the same date m 1989 (DRCOG 1990) 

The RFF property is approxmately 3 mlles (north-south) by 4 d e s  (east-west) Figure 2 3 

dustrates that thls property consists of plant fachhes surrounded by an area of undeveloped land 

known as the Buffer Zone (appromately 4 600 acres) The current and mtended future use of 

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

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

prevents development Immedntely adjacent to the plant area 

There are eight pubhc schools withm 6 mlles of the RFP The nearest educahonal facihty is 

Witt Elementary School whch is approxunately 2 7 d e s  east of the Plant Buffer Zone The 

closest hospital is C e n t e d  Peaks Hospital located approxunately 7 d e s  northeast The 

closest park and recreational area is the Standley Lake area approxunately 5 mlles southeast of 

the Plant Boamg picmclung and h i t e d  overmght campmg are permitted m the Standley 

Lake Recreahonal Area Several other small parks are located m commumhes withm 10 d e s  

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

15 mlles to the southwest providmg 8 400 acres of general campmg and outdoor recreahon 
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Other nabonal and state parks are located 111 the mountarns west of the RFP but all are more 

than 15 d e s  away 

Some of the land adjacent to the RFP IS zoned for mdustd development Industnal fachbes 

w i t h  5 mdes mclude the former TOSCO (The orl Shale Company) laboratory (40-acre site 

located 2 mdes south and now occupied by Aualyt~ca Inc ) the Great Western Inorgan~cs Plant 

(2 mdes south) the Fronber Forest products yard (2 d e s  south) the Ideahte hghtweight 

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

Several ranches are located w i h  10 mdes of the RFP pnmanly 111 Jefferson and Boulder 

Counties They are operated to produce crops mse beef cattle supply mdk and breed and 

tram horses Accordmg to the 1987 Colorado Agncultural Stat~~t~cs 20 758 acres of crops were 
planted m Jefferson County (total land area of approxmately 475 O00 acres) and 68 760 acres 

of crops were planted m Boulder County (total land area of 405 760 acres) Crops consisted of 

wmter wheat corn barley dry beans sugar beets hay and oats hvestock 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 m Boulder County (Post 1989) 

2 2  AFFECTED ENMR0"T 

2 2 1 Phvsical Envmnment 

The natural envmnment of the RFP and vicmty is pnmanly duenced by its promity to the 

Front Range of the Rocky Mounms The RFP is located M y  east of the north-south 

trendmg Rocky Mounms at an elevabon of approxlmately 6 OOO feet above mean sea level 

The RFP is located on a broad eastward slopmg p h  of overlappmg a l luvd  fans These fans 

extend approxlmately 5 mdes east of the Front Range and termmate where gentle slopes break 

to low r o h g  U s  The Conmental Divide is approxmately 16 d e s  west of the RFP The 

opexahonal 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 

SUBSURFACE INTERIM REMEDIAL ACl'ION PLAN 
ROCKY FLATS PLANT cK)u)EN COLORADO 
cg&g\ s 4 n p w \ I c e  2 rcp 

FINAL 



deposit of coalescmg alluvd fans) is exposed at the surface and 

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

comsts of a topsod layer 

Mmeral resources found m the vicmty of the RFP mclude sand gravel crushed rock clay 

coal and u m u m  There are no known clay coal or m u m  deposits wittun the RFP Buffer 

Zone however these commdbes are mmed withm 20 d e s  of the plant The Schwartzwalder 

U m u m  Mme is located approxunately 4 d e s  southwest of the RFP This m e  has been the 

largest producer of vem type u m u m  ore m Colorado and ranks among the SIX largest of thls 

type m the Umted States (DOE 1980) Acbve sand and gravel mmes he wi- the Buffer Zone 

boundanes In addrbon them is an aggregate processmg fachty adjacent to the northwest 

comer of the Buffer Zone that reopened m 1989 Od and natural gas producbon is also acbve 

in nearby northwest Adams County and east central Boulder County 

011 and natural gas acbvihes near the RFP site rncludes od field developments pipehe and 

production operanons The closest major od and gas fields are m northwest Adams County 

(Jackpot and Spmdle Fields) and m east central Boulder County (Boulder Field) A natural gas 

pipelme whch ongmates m Wyormng and proceeds across eastern Colorado rnto Oklahoma 

is located approxlmately 10 d e s  north of the RFP m southern Boulder County Local natural 

gas pipehes cross the south side of the RFP The nearest refinery operabon is the Conoco 

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

pipelme feeds mto the refinery from fields m northeastern Colorado and southeastern Wyommg 

(Donaldson and MacMdlan 1980) 

There are four m m  dramages w i t h  the RFP property as shown m Figure 2 4 North Walnut 

South Walnut Rock and Woman Creeks all have mtemttent streams These dmnages enter 

downstream reservous that provide dnnlung and mgabon water There are a number of htches 

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

or Woman Creek Untd late 1974 Plant wastewater had been dmharged mto Walnut Creek 

and untd 1975 frlter backwash from the raw water treatment plant went mto Woman Creek 

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

residues are sohMied by the adhbon of haland cement cha rac t ed  and subsequently 
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managed accordmg to RFP waste management opexatmg p d u r e s  

Qscharged m acwrdance with the RFP s "DES p e m t  effluent requmments 

Samtaq wastewater is 

2 2 2 Reglonal and Loca 1 Hvdro- logy 

The stmbgmphc s m o n  that pertams to the RFP mcludes m descendmg order unconsohdated 

surficd umts (Rocky Flats Alluvium vanous terrace alluviums valley fill alluvium and 

colluvium) (Figure 2 5) Arapahoe Formabon Lararme Formmon and Fox Hdls Sandstone 

(Figure 2 6) Ground water occurs under unconfined wndlbons m both the suficnl and shallow 
bedrock umts In adhbon confined ground water flow occurs m deeper bedrock sandstones 

2 2 2 1 Alluvial Matenals 

The Rocky Flats Alluvium underhes large pomon of the RFP The alluvium is a broad planar 
deposit consistmg of a topsod layer underlam by up to 100 feet of poorly straMied sllt clay 

sand gravel and cobbles 

Unconfined ground water flow occurs m the Rocky Flats Alluvium whch is relabvely 

permeable Recharge to the alluvium occurs from precipitabon snowmelt and water losses 

from ditches streams and ponds that are cut mto 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 m the top of the bedrock ) The water table m the Rocky Flats 

Alluvium nses 111 response to recharge dumg the spmg and deches dumg the remamder of 

the year Discharge from the alluvium occurs at mmor seeps m the colluvium 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 thms to the east of the RFP and does not directly supply 

water to wells located downgmdient of the RF'P 

Vanous other alluvd deposits occur topogmphcally 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 adQbon remnants of younger temce deposits mcludmg 
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the Verdos Slocum and Louviers Alluvla occasionally occur 

Recent valley fill alluvium occurs m the actwe stream channels 

along the valley side slopes 

Unconfined ground water flow occurs m t h w  surficml umts Recharge IS from precptabon 

pemlahon from streams and &tches during pnods of surface water runoff and by seeps 

&schargmg from the Rocky Flats AUuvlum Dscharge is by seepage mto other geologc 

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

surface The dmcbon of ground water flow is generally downslope through colluvral matenals 

and then along the course of the stream m valley fill mateds Dumg penods of tugh surface 

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

after the runoff subsides 

2 2 2 2 Bedrock Matenals 

The Cretaceous Arapahoe Formabon underhes surflcml matemls beneath the Plant This 

formation is a fluvlal deposit composed of overbank and channel deposits It pnmanly consists 
of claystone with some sandstone and is nearly flat lymg beneath the Plant (less than a 2 degree 

dip) based on the draft seismic p m f h g  report (Rockwell Intemabod 1989a) The sand 

bodies w i t h  the claystone are composed of fme gmned sands and sdts and then hydrauhc 

conductivity is relabvely low compared to the overlymg Roclg Flats Alluvium Total formabon 

thlckness vanes up to 270 feet (Robson Romero and Zawistowsla 1981) 

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

deposits and by leakage from streams The mam recharge areas are under the Rocky Flats 
Alluvium although some recharge from the colluvium and valley fill alluvium is hkely to occur 

along the stream valleys Recharge IS greatest dumg the spmg and early summer when d a l l  

and stream flow are at a m m u m  and water levels m the Rocky Flats Alluvium are hlgh 

Ground water movement m the Arapahoe Formabon is generally toward the east although flow 
w i t h  mdwidual sandstones is not fully charactenzed at this tune Reg~onally ground water 

flow m the Arapahoe Formabon is toward the South Platte kver m the center of the Denver 
Basm (Robson Romero and Zawistowsla 1981) 
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The Lararme Formatron underhes the Arapahoe Formaon and 1s composed of two umts a thlck 

upper claystone and a lower sandstone The claystone 1s greater than 700 feet duck and 1s of 

very low hydmhc conductwity therefore the U S Geolog~c Survey (Hum 1976) concludes 
that RFP opemtrons wdl not mpact any umts below the upper claystone umt of the Lararme 

Formahon 

The lower sandstone umt of the Lararme Formahon and the underlymg Fox Hills Sandstone 

compnse a regonally mportant aqulfer m the Denver Basm known as the Laramie Fox Hdls 

Aqurfer Aqurfer thckness ranges from 200 to 300 feet near the center of the basm These 

umts subcrop west of the Plant and can be seen m clay pits excavated through the Rocky Flats 

Alluvium The steeply &ppmg beds of these umts west of the Plant (approxrmately a 50 degree 

dlp) quickly flatten to the east (less than 2degree &p) based on prelrmlnary results of the brgh 

resolution seismic reflectron study (Rockwell Internatronal 1989a) Recharge to the aqulfer 

occurs along the rather h t e d  outcrop area exposed to surface water flow and leakage along the 

Front Range (Robson Wacmslu Zawistowslu and Romero 1981) In the vicmty of the RFP 
ths would occur west of the Plant where the umts subcrop 

Slxteen wells were completed m vanous zones w i h n  bedrock dumg the 1987 dnllmg program 

at OU2 Although claystone was the most frequently encounted hthology unmedntely below 

the alluvium/bedruck contact mterbedded sandy sllty and hgmt~c umts with both gradatronal 
and sharp contacts were present as well AU of the bedrock encounted dvectly beneath 

surficd matenals was weathered and some saturated sandstones were encountered 

2 2 3 Site Hvdrologv 

The followmg &scussion of the site hydrology of OU2 mcludes ground water that occurs m 

surficd and bedrock matenals and surface water dramage patterns of the Woman Creek and 

South Walnut Creek dramages 
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2 2 3 1 Ground Water 

Ground water occurs m suf icd  matenals (Rocky Flats Alluvium colluvium and valley fill 
alluvium) and m Axapahoe sandstones and claystones at OU2 These two flow systems whlch 

are hydrauhdy connected at shallower porhons of the Arapahoe FormaQon are dlscussed 

separately below 

Ground Water m Surfha1 Matemals 

Ground water is present m the Rocky Flats Alluvium colluvium and valley fill alluvium under 
unconfined conditions Recharge to the water table occurs as mfiltratuon of mcident precipitabon 

and seepage from htches and creeks In ad&Qon detenuon ponds along Woman Creek and 

South Walnut Creek recharge the valley fill alluvium Figure 2 7 shows the potenhometnc 

surface of the uppermost ground water measured between Apd 4 and Apnl 8 1988 and the 

locations of alluvial and bedrock wells m the vicmty of OU2 The potenbometnc surface 

dumg Apnl 1988 is typical of the spnng tune water table at OU2 
The shallow ground water flow system is quite dynarmc with large water level changes occumg 

111 response to precipitabon events that mfluence stream and dltch flow For example between 

mid Apnl and September 1986 water levels m wells 1 86 and 4 86 (completed m valley fill 
alluvium) dropped more than 4 and 8 feet respectively Alluvnl water levels are lughest dunng 

the months of May and June then deche during late summer and fall with some wells gomg 

completely dry Ground water flow m the Rocky Flats Alluvium is generally from west to east 

followmg the surface of the claystone bedrock 

Alluvial ground water discharges to seeps spmgs surface water dramages and subcroppmg 

Arapahoe Sandstone at OU2 Seeps and springs occur along the edge of the Rocky Flats 

Alluvium terrace (at the alluvium/bedrock contact) and on the side slopes of the terrace Seeps 

and springs on the terrace side slopes may be due to thmmg of colluvlal matenals Ground 

water m colluvd matenals south of the 903 Pad and East Trenches Areas dlscharges to the 

South Interceptor Ditch (SID) and ground water m valley fill mater& dlscharges to Woman 

or South Walnut Creeks 
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Hydrauhc conduchvity values for surficml matenals were emmated from drawdown recovery 

tests performed on 1986 wells dumg the mtd site chamctenzahon and from slug tests 

performed on selected 1986 and 1987 wells dumg the Phase I RI (Rockwell Intemahonal, 

1987a) Mean hydrauhc conductwitzes are 4 x 1 0 4  7 x 104 and 9 5 x lo5 centmeters per 

second (cm/s) for Rocky Flats Woman Creek Valley Fdl and South Walnut Creek Valley FA 
Alluvium respechvely 

Bedrock Ground Water 

Due to then relabvely hgh permeabhty the meandemg lenhcular sandstones conwed withm 

the claystones (1 e the basal formabon) provide the greatest potentd for ground water flow m 
the Arapahoe Formahon Flow withm mQvidual sandstones is assumed to be from west to east 

but the geometry of the bedrock ground water flow path 1s not fully understood at th~s tune due 

to its dependence upon the contmuity of the sandstones and then hydrauhc mtemnnechon 

(Robson Romero and Zawistowslu 1981) Evaluahon of the lateml extent and degree of 

mterconnection of the sandstone umts is a pnmary goal of the Phase II Bedrock RI for OU2 
Ground water recharged to sandstones occurs as mfidtrabon from alluvd ground water where 

sandstones subcrop beneath the alluvium and by leakage from claystones overlymg the 

sandstones Ground water from the basal formahon of the Ampahoe aqulfer is used for 

mgation hvestock watermg and domeshc purposes Wells are located east of the RFP w i t h  

the Denver Basm 

There is a strong downward grahent between ground water m suficml mateds and bedrock 

Vertical gradients range from 0 31 feet per foot (Wft) between wells 35 86 and 34 86 to 

1 05 ft/ft between wells 41 86 and 40 86 These gradients mply a relamely hgh hydrauhc 

conducuvity contrast between the surficlal matenals and bedrock whch is supported by 

hydrauhc conductmity 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 Qscussion of 

the major OU2 surface water features mcludmg the Woman Creek and South Walnut Creek 
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dmnages is presented below Collection and treatment of the South Walnut Creek Basm 

surface water and seepage IS berng addressed m the IM/IRA (EG&G 19910 Qscussed m 

Secbon 1 

Woman Creek 

Woman Creek is located south of the Plant with 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 rn Woman Creek IS also mfluenced by 

diversion of water from Rocky Flats Lake mto the creek by local landowners The Qscharge 

from Pond C 1 is diverted around Pond C 2 mto the Woman Creek channel downstream Water 

m Pond C 2 is treated and momtored pnor to Qscharge Discharge from Pond C 2 is m 
accordance with the Plant s NPDES p e m t  (Qscharge pomt 007) Hstondy  dscharge from 

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

pumped to the South Walnut Creek dramage and flows off site VP the Broomfield Dwersion 

CiUlal 

Flow m Woman Creek and the SID is mtermittent 

mvestigation crews smce 1986 

"Ius has been observed by field 

South Walnut Creek 

The headwaters area of South Walnut Creek has been fded dumg construcbon of RFP fachbes 

As a result flow onpates from a bund culvert located m the east-central porhon of O W  
west of Bulldmg 991 Flow rn the upper reach of South Walnut Creek is dmcted to the south 

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

The culvert outlet is located m the South Walnut Creek drarnage approxmately 500 feet 

downgradient of the PA fence near the Qscharge of the sewage treatment plant A concrete 

culvert and a second corrugated metal culvert also Qscharge mto the South Walnut Creek 

dmage  just downgrahent of the PA fence and north of the Mound Area The flow from the 

concrete culvert onpates as seepage from the Wside south of Buddmg 991 and flows mto a 
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&tch along the slope The cormgated metal culvert drams Plant runoff that collects m a 

dramage south of the PA The combmed flow then enters the South Walnut Creek detenhon 

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

unnamed tnbutaq JOUI w i t h  the Buffer Zone to form Walnut Creek Flow is routed around 

Great Western Reserv011 by the Broomfield Dwersion Canal Great Western Reservon is 

located approxlmately 1 d e  east of thu confluence and is a pnmary dnnlung water source for 

the residents of Broomfield 

The South Walnut Creek detenbon pond system conslsts of five ponds (B 1 B 2 B 3 B 4 and 

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

treatment pnor to downstream release All flow m the pond system is eventually detarned m 
Pond B 5 where it is treated and momtored pnor to ducharge Water is &scharged from 
Pond B 5 m accordance with the Plant NPDES p e m t  (&scharge pomt 006) Ponds B 1 and 

B 2 are reserved for spdl control surface water runoff or treated mtaq waste of 

questionable quahty Pond B 3 is used as a holdmg pond for mtary sewage treatment plant 

effluent The hstoncal discharge of Pond B 3 was a spray mgaQon system located m the 

vicmty of the East Trenches however thls pramce has been termmated and current Pond B 3 

discharge is routed to Pond B-4 In addmon to Pond B 3 dxharge Ponds B 4  and B 5 receive 

surface water runoff from the central pornon of the RFP The surface water runoff received by 

Pond B 4 is collected by the Central Avenue Drtch and the South Walnut Creek a g e  

2 2 4 Meteoroltgy a nd Clunatology 

The area surroundmg the RFP has a semliind c h a t e  charactensbc of much of the c e n d  Rocky 
Mountam repon Approxlmately 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 addbonal 

30 percent of the annual precipitabon Autumn and wmter are h e r  seasons accountmg for 

19 and 11 percent of the annual precipitabon respectively Snowfall averages 85 mches per 

year f a h g  from October through May (DOE 1980) Temperatures are moderate extremely 

warm and cold weather is usually of short durabon On the average M y  summer temperatures 

range from 55 F to 85 F and wmter temperatures range from 20 F to 45 F The low average 

relabve humidty (46 percent) is due to the blockmg effect of the Rocky Mountam 
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Wmd 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 m o n s  (16 

compass pomts) Qvided mto 6 speed categones These frequency values are represented 

graphcally m Figure 2 8 Wmds at the RFP are predoxxunantly northwesterly Wmds greater 
than 4 18 meters per second (m/s) (9 2 d e s  per hour [mph]) with easterly components occur 

with a low frequency The Pasqudl Stabhty Class D represents the prevadmg meteomlogd 

conhbons for the RFP (EG&G 1991a) and average downwmd dmct~onal frequencies 

Special attention has been focused on Qspersion meteorology surroundmg the Plant due to the 

remote possibhty that sigdkant atmosphenc releases mght affect the Denver metropohtan 

area whch is located m the predommant downwmd (southeast) dmxbon Stuhes of an- flow 

and dispersion charactensbcs (e g H o d p  1983 and 1984) mhcate that dramage flows (winds 

cornmg down from the mountarns 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) whch is just north of Denver 

2 2 5  E c o l o ~ ~  

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

lower montane and foothdls ravme regons It is evident that the vegetahve cover along the 

Front Range of the Rocky Mountam has been altered by human actmues such as b u m g  

tlmber cuttmg road bulldmg and overgrazmg for many years Smce the aquisibon of the RFP 
property vegetabve recovery has occurred as evidenced by the presence of grasses such as big 

bluestem and sideoats grama (two Qsturbance sensitwe species) No vegetahve stresses 

attnbutable to hazardous waste contammanon have been idenafkd (DOE 1980) 

The anunal Me mhabitmg the RFP and its buffer zone consists of species assocnted with western 

p m e  repons The most common large mammal is the mule deer with an esbmated populabon 

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

coyote red fox stnped skunk and long tad4 weasel A profusion of small herbivore species 
can be found throughout the RFP and Buffer Zone such as the pocket gopher whte  mled 

jackrabbit and the meadow vole (DOE 1980) 



Table 2 1 

Rocky Flats Meteorologwal Momtomg Station 
60 Meter Tower 

January 1,1990 to December 31,1990 
Wind Frequency Distnbution by Percent - Stabhty Class D 

10 Meter Level 

Wind Speed Classes (Knots) 

Wmd 3 0  6 0  10 0 16 0 
Dlrection c 3  0 c 6  0 c100 c160 e210 221  0 Class' Totalb 

N 
"E 
NE 
EVE 
E 
ESE 
SE 
SSE 
S 
ssw 
SW 
wsw 
W 
WNW 
Nw 
NNW 

All 

0 8  
1 1  
1 1  
1 0  
1 4  
09  
0 9  
0 8  
0 7  
0 5  
0 3  
0 4  
0 5  
0 5  
0 7  
0 6  

12 1 

2 9  
3 5  
3 3  
2 3  
3 0  
27  
3 5  
2 5  
2 0  
1 2  
1 2  
1 1  
1 1  
1 3  
16  
1 9  

35 0 

3 4  
2 9  
1 6  
8 
7 

1 9  
3 6  
2 6  
1 5  
1 0  
1 2  
1 2  
1 1  
1 5  
2 1  
26  

29 7 

1 6  
1 0  
0 3  
0 1  
0 0  
0 1  
0 6  
0 6  
0 5  
0 3  
0 4  
1 0  
1 6  
3 0  
2 3  
1 1  

14 6 

0 2  
0 0  
0 0  
0 0  
0 0  
00  
00  
0 1  
0 1  
0 1  
0 1  
0 4  
1 1  
1.8 
0 7  
0 1  

4 7  

02 
0 0  
0 0  
00  
0 0  
00  
00  
0 0  
00  
00  
0 0  
0 3  
1 5  
1 6  
0.2 
00  

3 9  

9 29 9.25 
8 52 8 49 
6 31 6 29 
420 4 19 
506 504 
560 558 
8 57 854 
666 664 
4 79 4 78 
309 308 
3.29 3.2.8 
425 424 
6 89 6 87 
959 956 
754 7 51 
634 632 

10000 9964 

T tal P rc nt fo thls stab I ty class 
T t lperc t r c l  t m t  11 tablty lasses(Athro ghF) 

Total Y mb f nvahd observat ns n thls stab I ty lass - 18 
T tal h' mb ofvald b s e m t o n s  thls tabltyclass 18240 
Jo t D t a R m r y R a t  9994 
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Woman Creek supports an aquabc biota typical of hgh prarne streams Due to the low nutnent 

content m Woman Creek the stream supports only small algal populabons Catmls and bullrush 

are also present The rocky bottom of Woman Creek supports a relatwely &verse biota 

composed of may fhes cad&s fhes and other forms typical of clean water streams Redside 

dace mmnows are abundant m the streams and ponds a few bluegdl are also present (DOE 
199Oa) 

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

racers have also been seen The eastern short homed hard has been reported on Plant site but 

these and other lmrds are not commonly observed The western pamted turtle and the western 

plms garter snake are found m and around many of the ponds (DOE 1980) 

Commonly observed b d s  mclude western meadowlarks homed larks mommg doves and 

vesper sparrow A vanety of ducks lulldeer and red wmged blackbds are seen m areas 

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

ponds Common b d s  of prey m the area mclude marsh hawks red Ued hawks common 

blrds of prey rough legged hawks Swamson s Hawks Great Homed Owls and Burrowmg 

Owls (DOE 1980) 

2 2 6 Threatened and Endaneered Swcies 

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

of 1969 the Endangered Species Act (ESA) of 1973 (Pubhc Law 93 0205) the Clean Water Act 

(CWA) as amended (33 U S C 1251) and the Migratory B d  Treaty Act (16 U S C 1701 71 1) 

Federal agencies must ensure that achons authomed funded or camed out by them wdl not 

jeopardize the contmued existence of any endangered or threatened species @G&G 1991g) 

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

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

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

present on the site Informahon on endangered p i e s  was OM from the U S Fish and 
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1 
1 Wlldhfe Service (IJSFWS) The U S Army COTS of Enpeers (COB was contacted for 

mformabon on wetland plant species The Colorado Natural Areas hrogram and Colorado 

Division of Wddhfe were contacted for mfomabon on state plant and anunal species of special 

concern (EG&G 1991e) 

Habitat potentdly suitable for four sensitwe plant qxcies the Colorado butterfly plant (Gaura 
neomaicunu var colora&nsis) the dduvium lady s tresses orchd (Spiranthes drluvralrs) the 

forkhp threeawn (Ansnda buszrma) and the toothcup (Rotala ramosror) 1s also present on the 

RFT site However no mdmduals of these p i e s  were observed durmg the reconnatssance 

surveys 

The bald eagle (Huliueefus leucocephalus) was identJfied to occasionally use habitat between 0 3 

and 1 1 mlles from the RFT site dunng the wmter 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 RFP site 
(DOE 199Oa) 

Results of RFP studies also mhcate that habitats potentdly suitable for the endangered pemgnne 

falcon (Fulco peregnnus) and the fermgmous hawk (Buteo regah) are present at the RFP site 

(EG&G 1991g) Although the peregnne falcon was not observed durmg the reconnitlssance 

level surveys two hstonc eynes are present withm 10 d e s  of the RFP site The Pemgnne 

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

the character of then huntmg habitat or prey base withm a 10 d e  mhus of a nestmg chff 

(mcludmg hlstoncal sites) 

Potentdy suitable habitat is also present for SIX sensitwe wlldhfe p i e s  mcludmg wlute 

faced ibis (Plegadzs chch? fermgmous hawk (Buteo regah) mountam plover (charadnus 

montunus) long billed curlew (Nwnenrus mencanus) Preble s meadow jumpmg mouse (Zzpus 

hudsoruus preblei) and swlft fox (Vulpes velox) Insufficient mformatron is avadable to 

determme If habitat for the sensitwe species Texas homed hard (Phymsoma cornwwn) is 
present on the RFP site Pnor to undertalung acttons that may affect potentmlly suitable habitat 

focused surveys wdl be conducted to determme d sensitwe wlldhfe species are present 



The results of the aforementsoned studes that pertam to fauna mdcate that habitat po tenmy 

suitable for the endangered black footed ferret (MusreZe nrgnpes) 1s present on the RFP site 

Black footed ferrets q u m  p m e  dog colomes or complexes of smaller praure dog colomes 

as habitat In the northeast area of the plant site appmxmately 15 acres were idenMied as a 

p m e  dog colony locabon These 15 acres are part of a larger colony compnsed of an 

estmated 47 acres that is Qssected by aghway 128 Thls acreage is part of a 753 acre complex 

that pnmanly occurs east of In- Street Although the 47 acre colony by itself is msufficient 

to support black footed ferns the larger complex is potentdly suitable habitat for ferrets Thts 

753 acre complex is fragmented by several major roads and hghways No confiied sightmgs 

have been reported for h s  area but several unconfiied sightmgs have been reported for the 

Denver area Surveys of the 753 acre complex may be r e q u d  to dete-e If the 15 acres 

present on the RFP site is habitat for the black footed ferret Surveys wdl be requved only If 

potenbal development M y  unpacts thls colony Based upon the mformabon gathed for t h ~ ~  

survey the USFWS is not considemg the area of the RET site as a re mtrodumon site for 

black footed ferrets 

2 2 7 Sensitive Envmments - Wetlands and FloodDlanq 

The relevant laws and acts whch protect wetlands and f l o o d p h s  mclude NEPA Execuhve 

Order (E 0 ) 11990-Protect1on of Wetlands all pertment sechons of the CWA the Fish and 

Wddhfe Act plus associated coordmahon acts and regulahons promulgated under 10 CFR Part 
1022 - DOE Compbce with Floodplam Wetlands Envmnmental Review Requmments The 

rules promulgated under NEPA 42 U S C 4321 et seq m 40 CFR parts 1500 through 1508 
state that all federal agencies are requued to conslder the envmnmental effects to wetlands and 

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

Aenal photography for the 903 Pad Mound and East Trenches Areas was exammed for 

wetlands identficahon followed by lunited site mspxbon (EG&G 199Oa) Wetlands have also 

been identfied along both the Woman Creek and SID drarnage areas @G&G 199Oa) The SID 
receives surface water runoff from the Southern part of the RFP faclllty with addhonal 

contnbuuons from OU2 However dmnage contnbuuon to the SID from OU2 is mmmal 

Evenly spaced drop structures along the SID have lowered flow velociues mcreased sediment 



accumulabon and created fmly dense hea r  stands of wetlands Fmm a pomt due south of the 
903 Pad and extendmg to Pond C 2 approxlmately 0 15 acres of wetlands are contamed withm 

thts porbon of the SID Two d a t e d  stands of wetlands have also been idenMied southeast of 

MSS 140 where ground water emerges as seeps or spnngs These two ateas are each less than 

500 square feet m sue Wetland species observed were pnmanly common cattads (2)ph 

InnfoZzu) (greater than 95 percent predormnance) spdce rush (Ekochuns macrostuchyu) and 

bullrush (Sczrpus mencanus) The wetlands pnmady funmon as flow attenuabon features with 

ad&bonal mmor contnbubons to wddhfe habitat and water q d t y  enhancement -age 
contnbubon to the SID from OU2 is m m a l  

A detaded f loodph analysis has deheated a narrow 100 year f loodph along the hea r  

channel configurabon of Woman Creek estmated to be 100-feet wide (DOE 1991a) Woman 

Creek is an mtermittent stream flowrng pnmanly m response to pmipitabon events and 

mteracbon between surface water and shallow ground water h t m l  site charactenzabon studles 
completed m 1986 record measurable flow occurrences only at 4 of the 11 gaugmg stabons along 

the dmage  Flow data for each of the four gaugmg stabons was less than 10 gallons per 
mmute (DOE 1990a) 

Each of the proposed acbons for the Subsurface IM/IRA along with the= anbcipated mpacts 

to floodplus and wetlands are descnbed m Secbon 4 However smce the proposed acbons 

are not located m the above descnbed floodphs or wetlands it should be noted that the 

provisions of 10 CFR 1022 DOE Comphce with Floodpladwetlands Envmnmental Review 

Requmments do not apply 

2 2 8 Cultural Resources 

NEPA (1969) the Nabonal Hstonc Preservabon Act of 1966 (Pubhc Law 89 665) and 

subsequent law amendments (Publrc Laws 91 243 93 54 94-422 94-458) provide that all 

federal agencies mplement programs for the protechon of cultural resources 

A Cultural Resources Survey of the RFP was conducted between 31 May and 23 June 1991 that 
identified 45 cultural resources none of whch were recommended as eheble for htmg on the 
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Nahonal Regster of Hstonc Places @G&G 1991a) In ad&hon to the 45 sites located dumg 

the 1991 survey there are SIX previously identrfied hstonc sites that were previously de temed 

not to be ehgble for htmg on the Nahonal Regster for m n c  Places However these sites 

were not reevaluated dumg t h s  site wide archeologd survey The State office of 

Archeology and Hstonc Preservmon has detemed that any amon m the vicmty of OU2 wlll 

not mpact cultural resources (Burney 1989) 

2 3 C0NTAMINAN"S - DESCRIPTIO N AND SOUR CES 

The followmg discussion of contammint types and hstnbuhon are based on data and 

mterpretabons presented m the Phase II RVFS Work Plan (EG&G 199Oc) Draft Remedd 

Investigation Report (Rockwell 1987a) and Draft Remedd Inveshgabon Plan (Rockwell 

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

for the Hazardous Substance Lst (HSL) orgmcs and morgamcs In general sods m the vicmty 

of the MSSs were found to contam low concentrahons of VOCs and occasionally elevated 

concentrations of plutomum (Pu) and amencium (Am) Most sod samples contamed phthalates 

but ths may be a result of field or laboratory contammhon of the samples Carbon 

tetrachlonde (CCI.,) tetrachloroethene (PCE) and tnchloroethene (TCE) are the pnmary VOCs 

found m the upper hydrostratqpphlc umt (thls mcludes the alluvium and hydraullcauy 

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

Trace elements occurring above natural background levels m ground water rnclude stronhum 

banum copper and mckel and to a lesser extent chromium manganese selemum lead zmc 

and molybdenum Also major cations and mons and total &ssolved sohds are somewhat 

elevated above background throughout and downgrahent of the 903 Pad Mound and East 

Trenches Areas U m u m  238 is the predommant radionuchde occurring above background m 

the upper hydrostrabgraphc umt ground water flow system An evaporahve concentrahon 

conceptual model has been advanced that may explam concentrahons of hgh total hssolved 

sohds metals and u m u m  m ground water at OU2 

Orgmc contammabon is observed m seeps downgmhent of the 903 Pad and m the upper 

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

concentxabons of total chsolved sohds major ions stronhum m c  and uranrum at many of the 
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surface water stabons Seeps downgmhent of the 903 Pad have also been found to contam Pu 
and Am ' Ihs  is postulated to be due to the presence of contammated suspended sohds (1 e 

sod) m the seep water and is based on the chermstry of Pu and Am m natural water systems 

and stu&es perfomed by EG&G The hterature mhcates that Pu 1s prachcally msoluble under 

oxldnmg and nearneutral con&bons (Cleveland 1979) and Am strongly complexes with 

colloidal ma ted  and should exlst m the pmculate frachon (Orlandm et al 1990) That Pu 
and Am m surface seep water 1s parhculate m nature IS also supported by prel.unmry studes 

performed by EG&G (EG&G 1991) The stu&es mvolved successive fdtrabon of OU2 seep 
water with filter medn possessmg vanous pore slzes (1 e 0 45 rmcrometers (pm) 0 2 pm and 

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

Am m surface water at OU2 are assoclilted with the parbculate phase A more comprehensive 

successive filtration study to examme the &smbubon of Pu and Am (1 e &solved versus 

pmculate) 111 OU2 surface water is bemg planned by EG&G at h tune 

PU and Am occur above background m surface sods Other ra&onuchdes and trace metals occur 

at low concentmbons and are infrequently above background but may also be soil contaminants 

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

sods m the area vlil wmd hspersion dunng mtd rem- efforts at the 903 Drum Storage Site 

These mhonuchdes occur m surface sods throughout the 903 Pad Mound and East Trenches 

Areas and other downwmd areas to the southeast 

The followmg discussion provides addibonal dews of contammahon m OU2 ground water 

sods sedunents and surface water Comprehensive ground water momtonng at the RFP has 
occurred smce 1986 Wells have been mstalled throughout the property and are sampled 

quarterly Appendm B 1 presents a summary of VOCs nhonuchdes metals and morgamc 

contammant concentrabons above detecbon h i t s  m the unconfined ground water system at 

OU2 The extent of soil contammabon at the 903 Pad Mound and East Trenches Areas was 

determmed from sod samples collected m 1987 dunng the Phase I RI (Appenb A) Samples 

were collected from boreholes dnlled m and adjacent to known MSS locabom (Figure 2 9) 

Two foot mtervals were composited for VOCs and 2 to 10 foot mtervah were composited for 

all other analytes Boreholes were not dnlled mto sites stdl contammg wastes (the Trenches and 

903 Pad) due to potenw health hazards to field workers and potent& for release of waste 
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conshtuents to the envvonment Data for surface water and sedments has not been tabulated 

m ths IIWIRAP because these medn are not b t l y  relevant to the Nevertheless a 

hscussion of exlstmg contammahon m these medm IS provided m order to present a 

comprehensive descnpbon of the nature and extent of contammbon at OU2 

2 3 1 Backmund Charactemation 

In order to fachtate the mteqretabon of c h e m d  results m non background areas a background 

charactemahon program has been mplemented to defme the spaail and temporal vanabhty of 

naturally occumng consbtuents Field work was conducted m 1989 and a draft Background 

Geochemical Charactematton Report was prepared and submitted to the regulatory agencies on 

15 December 1989 (Rockwell Intemahonal 1989a) The draft report was updated m December 

1990 to mclude addihonal rounds of ground water and surface water samples The document 

summarizes the background data for ground water surface water sedunents and geologx 

matenals and identdies p r e b a r y  stahshcal boundanes (tolerance mtervals) of background 

vanabhty Spahal vanahons m the chemstry of geoloBc matenals and water were addressed 

by placmg sample locahons throughout background areas at the Plant Evaluahon of temporal 

vanations m water chemstry is ongomg 

2 3 2 Sod Contammation 

The followmg discussions mclude a summary of VOCs radlonuchdes and metals concentmbons 

that are above detechon b i t s  m sods at OU2 Th~s hscussion is considered pre- 

because sod samples have not been collected m the actual waste b u d  areas (THSS) Thls type 
of samphg wdl be conducted dunng the Phase II RI 

2 3 2 1 Volatde Orgamc Contammation 

VOCs (mcludmg PCE TCE toluene 2 butanone CCJ acetone and methylene chlonde) 

were reported m 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 

dichloroethane (1 2 DCA) 1 1 1 TCA and 1 1 2 Tnchlomethane (1 1 2 TCA) were qor&ed 
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m an East Trenches borehole The Mound Area sods ldce other porhons of OU2 conwed 

acetone (hundreds of rmcmgrams per kdogram) and methylene chlonde (typically tens of 

micrograms per lcdogmn) at concentraUons too low to unambiguously demonstrate 

contammabon with these compounds Other orgatllc conatuents m the Mound Axea (PCE 
CHC13 1 2 DCA) were less numerous and at lower levels than at other areas w i t h  OU2 

2 3 2 2 Inorgamc Contammation 

Radionuclide Contammation 

Based on the Phase I RI borehole data Pu and Am are the pmcipal rahonuchde contaminants 

e ~ b i t m g  elevated concentmuons m sods mghe concentmuons occurred m samples that 

mcluded the surface sods m the area and were typically on the order of 100 picocunes per 

gram @Cdg) Because many of the surface sod samples were rmxed mto large composites the 
Phase I FU data do not elmmate the presence of ra&onuchdes other than Pu and Am Cesium 

137 tntium and u m u m  were detected albeit at near background concentmbons and m fewer 
than 10 samples Surface contaxnumbon of sods with Pu and Am was further demonstrated by 

recent aenal and m situ raholog~cal surveys (EG&G 199Oa EG&G 1991b) (Figures 2 10 
and 2 11) The mhoacbvity detected m that survey was a s s o c d  with known mhoamve 

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

urarzlum decay product Sod samphg mdicated elevated concentmbons of amencium m sods 
east of the 903 Pad Lip Site as lugh as 97 pCdg and by mference from theu expected amvity 

ratio plutomum as hgh  as 500 pCdg Subsequent analysis of samples from the area with hlgh 

amencium concentrabons mhcated plutomum concentrabons as lugh as 457pCdg The 

cesium 137 activity at RFP is at a level consistent with global fallout 

Metals Contamation 

Several metals occurred above background m sod samples (alummum arsemc banum 
cadmium calcium m n  mercury manganese lead anmony vanadlum andzmc) although 
most exceeded background by less than a factor of two and/or m only one or two samples 

Appendur A presents rnaxmum metal concentmuons m sods 



2 3 3 Ground Water Contamm ation 

2 3 3 1 Volatlle Orgamc Contammation 

The pnmary VOCs m ground water (CC14 PCE and TCE) are portrayed by isopleths for 

alluvlal ground water m Figures 2 12 through 2 14 and bedrock ground water m Figures 2 15 

through 2 17 This data provides a q r n n t a h v e  snapshot of ground water conhumnabon at 

OU2 i e previous and subsequent water q d t y  data show smdar patterns of ground water 

VOC contammahon The ground water data m Appendm B 2 codinn the relame dormnance 

of CCl, PCE and TCE m alluvlal and shallow bedrock ground water at OU2 compared to other 

VOCs and documents occurrences of 1 1 Qchlomethane (1 1 DCA) 1 1 Qchlomethene (1 1 

DCE) 1 2 dichloroethene (1 2 DCE) and vmyl chlonde (all are possible degmdahon products 

of the pnncipal contammants) and 1 1 1 tnchlomethane (1 1 1 TCA) total 1 2  DCE 2 

hexanone chloroform (CHC1,) methylene chlonde acetone and carbon &sulfide The latter 

four analytes were reported at levels below detechon h u t  and therefore represent only estmated 

values 

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

possible contnbuhons from the northern East Trenches Also the Mound Area appears to be 
the mam source of PCE and TCE occurs throughout OU2 lmplymg muluple sources 

2 3 3 2 Inorgamc Contammation 

Radionuclrdes 

Appendu B 2 shows that dissolved concentrations of the u m u m  isotopes (U 234 U 235 and 

U 238) have been above background at OU2 The m m u m  concentrahon for u m u m  238 was 

28 f 2 picocunes per hter @Cdl) m well 12 87 m the 903 Pad Area Numerous occurrences 

of u m u m  at lower concentrahons and m wells completed m &verse hthologm demonstrate that 

the Qstnbuhon of umuum is not thoroughly deheated at OU2 Review of unvahdated Pu data 

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

water is generally at non detectable levels (error tern 1s greater than the reported value) The 
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hghest concentmbons of Pu reported were m well 2 71 (total plutomum = 1 9 f 1 pCdP on 

3/11/87 and 32 f 3 pCdP m 1988) However there are thee other samplmg events showmg 

total Pu was non detectable and the reported value for 1988 1s suspect because an exact date for 

the sample cannot be d e t e m e d  from the documentabon Furthermore there are seven other 

analyses for drssolved plutomum for ths  well where the mhonuchde was nondetectable 

Because Pu and Am are infrequently detected m ground water at ths well and elsewhere it is 

uncertam whether these mhonuchdes are actual ground water contarmnants 

Metals that exceeded background m one or more wells m the second quarter of 1989 mclude 

alummum anhmony arsemc banum cadnuum chromum copper m n  lead h h u m  
manganese mercury molybdenum mckel potassium selemum sdver stronbum vanadlum 

and zmc A summary of mulbple samphg events (Appenb B 1) shows that only a subset of 

these analytes repeatedly exceed background and/or exceed background by a wide margm The 

sporadic exceedances of background and the absence of apparent gmhents m metal 
concentrabons with respect to MSSs hmders drawmg defimte conclusions as to whether these 
constituents are denved from IHSSs 

Maior Ions 

Major ions and total drssolved sohds ('TDS) are somewhat elevated above background throughout 

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

dissolved sohds typically ranged between 400 and 1 OOO mllhgrams per Mer (mglP) chlonde 

was generally 30 to 100 mg/4 mtrate was 2 to 10 mg/P and most sulfate concentrahons were 
between 10 and 100 mglP m the second quarter of 1989 In general major cahons were 
accordmgly elevated The hghest concentrations of major ions are m well 29 87 southeast of 

the 903 Pad although TDS m ground water at the northernmost wells (34 87 and 35 87) was 

also quite hgh m (- 1 OOO mg/P) 



2 3 4 Surface Water Contammat ion 

Surface water and surface seep stabons m the vicmty of the 903 Pad Mound and East 

Trenches Areas were sampled dumg field actwibes from 1986 through 1991 The followmg 

Qscussion is based on all avadable data because many seeps or stream stabons were dry dunng 

some samphgs Surface water momtonng l-ons are shown m Figure 2 18 The surface 

water seeps are m e d u t e l y  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 m streams represents ground water hscharge (mtemttent 

discharge with respect to streams) the surface water composibons are smllar to those of local 

ground water The data for both medn show that PCE TCE CCl,, and then degmdabon 

products are the pnncipal VOCs and show very slmrlar major ion contents as well However 

there is enough vambhty withm stabons so that it is not possible to demonstrate surface/ground 

water connemons on a well by well seep by seep basis 

Seeps m the vicmty of the 903 Pad h p  Site have had sigmficant concentrabons of Pu and/or 

Am However the samples contamed suspended sohds and surface sods m the vicmty of the 

seeps are contammated with raQonuchdes Furthennore total raQochemstry data do mQcate 

notably hlgher Pu and Am concentmaons than m fdtered samples (0 45 pm nommal pore slze) 

demonstratmg that most of the radionuchdes are m a patxulate form Therefore the local sods 

represent the most dvect potentml source for seep contammabon There is no l~nmednte threat 

to pubhc health and the envmnment posed by surface water conmunabon because the affected 
surface water is conwed withm the Plant boundary by exlstmg detectron ponds and IS treated 

and momtored pnor to Qscharge for removal of volatde 0-c contarmnants and suspended 

particulates to whch mhonuchdes If present are Uely to adsorb 

2 3 5 Am Contammatron 

The 903 Pad Area is recogfllzed as the pmcipal source of e r n e  Pu contammabon at the RFP 

An extensive au- molutonng network known as the Radmcbve Ambient An Momtonng Program 
(RAAMP) is m m m e d  at the Plant m order to momtor rnculate ermssions from the 903 Pad 



Area and other Plant facdmes H s t o n d y  the parhculate samplers located medntely east 

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

hghest Pu concenmons T ~ I S  frndmg IS corroborated by the results of sod surveys that 
mhcate elevated hr concentmbons to the east partmlarly southeast of the anxi However 

RAAMP has found ambient i ~ u  samples for PU to be well witbm the DOE guidehes of 20 0 x 

lod pCdP estabhshed for the p romon  of human health (Rockwell Intemat~onal 1987b) 

2 3 6 Summarv of Contamu~ation 

The Phase I RI mvesbgabons of envmnmental medm lead to the general conclusions that 

volatlle orgamc and morgamc contammabon 111 sods ground water and surface water and 

radionuchde contammabon 111 sods east around several OU2 IHSS The RI also detemmed that 

the Istnbubon and magmtude of the contammbon can be better deheated vu  samphg and 

analysis planned for the Phase II mvesbgabon 

TCE PCE and CCl, are the pmcipal orgamc contammints m sods surface and ground 
waters with lesser amounts of the= degradabon products and other compounds at numerous 

samphg sites throughout OU2 Apparent Pu and Am m surface water samples are other 

apparent mdicators of RFP denved contamnubon 

Several metals and other morgmc constments (mcludmg urantum) are also above background 

m the envmnmental medn but the data do not permit unambiguous conclusions with regard to 

contammabon The uncertamty results 111 part from the absence of clear concentmbon gra&ents 

and from the h i t e d  knowledge of the morgamc composiuon of waste sources m OU2 Natural 

processes (e g evapombve concentrabon) may govern the sourn and dutnbubon of such 

morgamc conshtuents This wdl be further mvesbgated m the context of long tern remednbon 

at OU2 

2 4  ANALYTICALDATA 

AppendmA of Volume11 presents a comphbon of volatde 0-c morgamc and 

radmchemstry data for all ground water momtonng stabons at OU2 that are avlulable at th~s 

FlNAL 



m e  Some of the data have been vahdated 

adjacent to each datum The quahfiers V 
R (rejected) are assigned m accordance 

they are identdied m the appendrces by a q u i e r  

(vahd) A (acceptable with quaMcabons) and 

with the ER Program Quality  assurance/^ 
Control (QNQC) Plan (Rockwell Internatrod 1989~) Rejected data either &d not conform 

to the QNQC procedures or msufficient documentabon extts to demonstrate conformance with 

these procedures These data at best can only be considered qdta twe measures of the analyte 

concentmhons The schedule for the IM/lRA does not p e m t  watmg for all data to be 
vahdated However the vahdated data and thew sunlianty to mvahdated data are considered 

sufficient for thls IM/IRAP/EA 

2 5 SITE CONDITIONS THAT JUSTIFY AN MIRA 

The IM/IRA wdl provide mfomahon for selemon design and mplementahon of the final 

remedial acnon that addresses subsurface VOC conkmunabon 

As discussed ~fl Sechon 1 there is no mm&te threat to publlc health and the envmnment 

posed by subsurface VOC conmunabon at OU2 Cleanup of subsurface VOC ContammaQon 

at OU2 wlll therefore be addressed m desigmng and mplementmg f d  remedud amons 

However unce-bes with respect to the OU2 subsurface geology and its effect on site specdic 

remedial technology performance presents many challenges for selechon and design of final 

acbons Thus the JM/IRA is an mvestigative tool to resolve such uncertambes and streamhe 

the FWFS/remedd acbon (RA) process whch is the pmary justdkmon for the proposed 

Subsurface IM/IRA at OU2 



SECTION 3 

IDENTIFICATION OF SUBSURFACE IM/IRA OBJECTIVES 

3 1 OBJECTIVES OF INTERIM MEAsURES/INTERIM REMEDIAL ACTION 

The pnmary objective of the Subsurface IM/IRA is to promde mformation that wdl a d  m the 

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

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

subsurface charactemtion and site speclfic technology performance data, whch can be used 

in the FS remedial alternatives evaluation and final remedial system design. The I M / W  wdl 

be comprehensive in that subsurface geologcal data wdl be collected for a mlnlmum of three 

different OU2 locations Based on the meetmgs between DOE EPA, and CDH dunng the 

Fall of 1991 (Section 1) DOE is proposing ths Subsurface IM/IFUP/EA that specdies 

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

and evaluation of VOC source removal technolopes 

3.2 COMPLIANCE WITH ARARS AND PROTECTION OF H" HEALTH AND 
THE ENVIRONMENT 

The NCP [40 CFR 300430 (e)] requires that in development of remediation goals the 

followng be considered 

0 A R A R S  

For systemc contamnants concentration levels that wdl not cause adverse effects 
to the human population and sensitive subgroups over a hfetme of exposure 

For caranogens exposure levels represent an upper bound hfetme cancer nsk 
between lo4 and lod The 1V nsk level is to be used as a pomt of departure 
when ARARs are not avalable or are not sufficlently protective because of 
multiple contarmnants or multiple exposure pathways 

0 Factors related to detection h u t s  

For current or potential sources of drdung water attamment of Maxunum 
Contamlnant Level Goals (MCLGs) or Maxunum Contamlnant Levels ( M a )  
If MCLGs are zero 
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A t t m e n t  of CWA ambient water quahty cntena (AWQC) where relevant and 
appropnate 

The IAG m paragraph 150 states Intern Remedal A&ons/Intern Measures s h d  to the 

greatest extent practicable attam ARARs Also for m t e m  mons the NCP [40 CFR 
300 43O(f)J speafically notes that an ARAR can be waved If the achon is to become part of 

the final remedy that wdl attam ARARs 

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

Subsurface IM/IRA. Because a remedal action would be considered an on site IM/IR4 to 

be admmstered under CERCLA, only substantive and not admuusbatwe reqwrements of 
regulations (such as RCFU) apply P e m t s  for example are not reqwed (per paragraph 121 

of the IAG) 

3.2 1 Applicable or Relevant and Appropriate Requirements 

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

standards of control and other substantive reqwements cntena, or h t a t i o n s  promulgated 
under federal enmronmental or state enwonmental or fachty sitmg laws that specifically 
address a hazardous substance pollutant contamlnant, remedial action, location, or other 

circumstance found at a CERCLA site Only those state standards that are identlfied by a 
state in a timely manner and that are more stnngent than federal reqwements may be 

applicable Relevant and appropnate requlrements also defined m 40 CFFt 3005 mean 

those cleanup standards standards of control and other substantive requlrements cntena, 

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

laws that whde not applicable to a hazardous substance pollutant contarmnant remedial 
action location, or other circumstance at a CERCLA site address problems or situations 

sufficiently slrmlar to those encountered at the CERCLA site that the= use is well suted to 

the particular site Only those state standards that are identlfied m a tunely manner and are 

more strmgent than federal reqwements may be relevant and appropnate Accordmg to 
CERCLA §121(d)(2) m order to be considered an ARAR, a state requvement must have 



been promulgated As defined m 40 CFR 300 400(g)(4) of the NCP the term promulgated 

means that the requlrement is of general apphcabhty and IS legally enforceable 

33.2 Items to be Considered 

In addition to ARARs advlsones cntena, or pdance may be identdied as to be considered 

(TBC) for a particular release As defined m 40 CFR 300 400(g)(3) the TBC category consists 

of advlsones cntena, or guidance developed by EPA, other federal agenaes or states that 

may be useful in developmg remedies U&e ARARs use of TBCs IS discretionary 

3.2 3 ARAR Cateeones 

In general there are three categones of ARARs These categones are 

Location speafic requrements 

Ambient or chermcal s p e d c  requlrements 

Performance design, or other action s p e d c  reqwements 

Each category is discussed 111 more deml below 

3 3 AMBIENT OR CHEMICALSPECIFIC REOUIREMENTS 

Ambient or chermcal specrfic requirements set health or nsk based concentration h.mts 111 

various enwonmental media for specific hazardous substances or pollutants These 

requirements set protective clean up levels for the chermcals of concern m the designated 

media or may act as action related reqwements m mdicatmg a safe level of au emssion or 
wastewater discharge The chermcal specific ARARs identdied herem are used m d e b g  the 

remediation goals for discharge of treated ground water to surface water 

ARARs are denved pnmanly from federal and state health and enwonmental statutes and 

regulations Where background concentratxons for constituents are above the ARAR for that 

constituent a waver from the ARAR may be appropnate (eg techcal  mpractlcabllrty) 



A summary of ARARs for the contmants  found to exceed background m OU2 ground 

water are presented m Appenduc C Table C 1 and mcludes ARAFb for volatde orgaxucs 

metals conventional pollutants and radionuchdes TBCs are also identdied m Table C 1 
where ARARs do not exst, and are used as goals for ground water treatment, where necessary 

to be protective 

The two sets of ARARs identlfied m Table C 1 are those prevlously estabhhed for the OU1 

ground water treatment fachty and for the OU2 South Walnut Creek surface water treatment 

facility These ARARs were established by the regulatory approval of the respectwe IRWs 
that define the IM/IRAs for OU1 and OU2 Both of these treatment fadties are candidates 

for the treatment of ground water extracted dunng the Subsurface IM/IRA. A thrd candidate 

facility is the Building 231/374 treatment systems The Blllldmg 231/374 facihty 1s a zero 

discharge treatment system, therefore water quallty chemcal speclfic ARARs are not 

applicable 

There are a number of potential OU2 ground water contarmnants for whch ARARs were not 

identified in the respective OU1 and OU2 IRAps i e these contarmnants were not expected 

to be present in the lnfluent based on the quallty of the water the systems were designed to 

treat These contarmnants are identlfied 111 Table C 1 For thls IM/IRA, ARARs  or TBCs 

(in the absence of an ARAR) have been identified for these contarmnants by applymg the 

ARAR rationale in the respective IFUPS and selectmg the ratlonale (and ARAR) that was 

most stnngent This techque is used for the Subsurface IM/IRA to provlde conservative 

effluent standards for all potential OU2 ground water contarmnants It is not, however 

considered a basis for establishmg ARARs  for future remedial efforts at the RFP DOE is 

preparing a consolidated approach to estabhshmg ARARs for future remedial actinties that 

it plans to offer to EPA and CDH in the near future Thls consohdated approach wdl pronde 

the prermse for discussions wth EPA and CDH on the ARAR selection methodology to be 
used for remediation at all operable wts at the RFP 

Of the elements/compounds detected m ground water at OU2 ARARs or TBCs cannot be 
identified from enwonmental regulations and gmdance for 4 methyl 2 pentanone 

2 hexanone calaum, magnesium, potassium, sodium, strontmm, bicarbonate and cesium137 
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(Note As discussed m Section 2 3 3  c e s i ~ r n ~ ~ ~  

constituents background concentrabons (EG&G 

IS not an FWP contarmnant) For these 

199Ob) are used as goals for the IM/IRA. 

For orgamc contarmnants background 1s considered the Contract Laboratory Program (CLP) 
Contract Requued Quanntabon h t s  (CRQL) 

Regardless of ARARs the system ultmately used for treatment of ground water III ths 

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

contmants  actually measured m the extracted water e g the OU1 faahty w d  not be used 

if the ground water contaxns above background plutomum or amencium concentrabons 

because ths fachty was not designed for ther removal (Note The u t  processes m the 

OU 1 facility potentially can remove plutomum/amenaum, but treatment performance for 

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

transferred there for treatment ) -ewe the Buldmg 231 fadty u&es activated carbon 

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

chloroform or ketones m extracted ground water would render thls faahty mappropnate for 

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

contamng all of the potential OU2 contamlnants Based on current data, ths  treatment 

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

considerations for selection of the Subsurface IM/IRA ground water treatment system 1s 

discussed further in Section 4 

3 4 LOCATION SPECIFIC REOUIREMENTS 

Location specific ARAFb are limts placed on the concentranon of hazardous substances or 

the conduct of actiwties solely because thev occur 111 certam locations These may restnct or 

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

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

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

regulations requmng that actions mmmue or avoid adverse effects to wetlands (40 CFR 

Part 6 Appendlx A and 40 CFR Parts 230 231) 



More specifically 

ARARs mclude 

111 addition to the requirements descnbed above pertment locabon s p e d c  

Colorado requrements for sitmg of hazardous waste fadtles and 

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

25 8 292 702 respemvely) Natlonal Hstonc Preservabon Act requirements for preservabon 

of sigmfm.nt articles and hstonc propemes (36 CFR Parts 65 and 800 respectively) federal 

cntical habitat protection requirements (50 CFR Parts 200 402 and 33 CFR Parts 320 330) 

and federal requlrements for the protection of fish and vvlldlrfe resources (40 CFR 6 302) 

A summary of location speclfic ARARS whch thls IM/IRA wdl attam to the greatest extent 

practicable is presented in Table C-4 

3 5 PERFORMANCE, DESIGN, OR OTHER ACTION SPECIFIC REOUIREMENTS 

Performance design, or other actionspeclfic reqwrements set controls or restnctions on 
particular lunds of actiwties related to management of hazardous substances or pollutants 

These requirements are not tnggered by the s p e d c  chemcals present at a site but rather by 

the particular IM/IRA actions 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 disposal standards and CWA pretreatment standards for discharges 

to publicly owned treatment works ( P O W )  

RCRA land disposal restnctions (LDR) for certam contmants  (40 CFR Part 268 40) are 

also action specific ARARs for the disposal of secondary wastes generated d u n g  water 

treatment Any wastes hazardous or not are Subject to CERCLA semon 121(d)(3) also 

known as the off site pohcy The off site policy requres that CERCLA wastes be shpped 

off site only to facilities m compliance wth apphcable federal and state laws Action s p e c ~ c  

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 potentially ARAR for placement or 

land disposal involmng non effluent wastes (eg treatment sludges excavated sods used 

treatment matenals) if they may be d e t e m e d  to contam hazardous wastes LDR 

requlrements may be relevant and appropnate for wastes that are not hazardous wastes as 



defined m 40 CF'R Part 261 but do contam hazardous substances Any wastes generated by 

the IM/IRA d be evaluated to d e t e r n e  d they are identdiable as hazardous wastes At 

present, no deternabon has been made whether the antiapated contarmnants of wastes from 

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

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

Action specific ARARS also emt for ~ I X  emsions from t k  IM/IRA. The Colorado Au 
Quality Control Comssion (AQCC) has estabhhed emssion control regulations for the 

protection of state i u ~  quallty Relatrve to h s  IM/IRA, AQCC regulabons promde pertment 

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

to the greatest extent practicable are lncluded ln Table C 3 

AQCC Regulation 7 (5 CCR 1001 7) promdes requlrements for sources of VOCs that are 

associated wth the formahon of ozone Regulated sources of VOCs must mplement 

Reasonably Achievable Control Technology (RAW and desmbe any control measures m an 
emssion p e m t  application to the Arr Quahty Control Dimion (AQCD) According to 

AQCC Regulation 3 Section 111 D the threshold for the perrmt reqwement is emssion of 

1 ton or more of VOCs per year As defined m Section G of the AQCC Common Provrsions 
Regulations RACT means a technology that wdl achieve the m m u m  degree of ermssion 

control that a particular source is capable of meeting and whch is reasonably avadable 

considenng technologcal and economc feasibihtv The IM/IRA d not emt VOCs m excess 

of 1 tonlyear because a vapor treatment system wdl 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 ax 

pollutants Of the potential contarmnants m this IM/IRA, berylhum, benzene mercury lead 

and vmyl chlonde are considered hazardous a r  pollutants accordmg to ths regulation With 

the exception of lead the requirements of Regulation 8 are neither apphcable nor relevant 

and appropnate to this IM/IRA. In general the controls of Regulatron 8 apply to emssion 

sources that use or manufacture matenal contamng the hazardous rn pollutant Smce ths 
IM/IRA vvlll neither use nor manufacture any of the hazardous rn pollutants the ermssion 

h u t  promsions of Regulation 8 are not ARAR, however they do provlde useful gwdance to 



be considered With respect to lead the enusion h t  of 1 5  rmcrograms per cubic meter 

(pg/m3) apphes to any stationary source Therefore the standard may be apphcable to the 

IM/IRA, and accordmgly has been apphed as ARAR 

Under EPA regulabons at 40 CFR Part 61 Subpart H, hazardous au pollutant restnctions also 

emst for radionuchde ermssions at DOE fadties These regulabons requre momtormg to 

ensure that any radionuchdes emtted do not result 111 any member of the pubhc receivmg an 

effective dose eqwvalent or more than 10 mxlluadxabon eqmvalent man per year (mrem/yr) 

Because this standard apphes to RFP as a whole plant emsions are regularly assessed The 

plant emssions have been found to fall orders of magmtude below the standard Ermssions 
from the IM/IRA wdl be momtored and the results mcorporated wth the plant data 

A table summanzmg restnctions on IM/IRA illf emssions is presented m Table C 5 

DOE requirements for worker protection m hazardous waste operations and emergency 

response (DOE Order 5480) are applicable to workers mvolved m hazardous substance related 

activlties Even though these requrements are not enwonmental 111 nature and therefore 

are not considered ARARs  they must be satisfied 
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SECTION 4 

pRoposm ACTIONS 

Thls IM/IRA mvolves apphcahon of zn szru vacuum-enhand vapor extramon at three Merent 

subsurface envmnments at OU2 for removal of suspected residual free phase VOCs from the 

vadose and saturated zones The three subsurface sites selected for unplementahon of the 

IM/IRA m e r  m theu expected geology and nature of c o n m o n  Each of the three selected 

sites are located w i t h  one of the three pnmary OU2 areas 903 Pad Mound and East 
Trenches As discussed m h s  W o n  each of the sites offer umque challenges for m szm 

remedmnon of the subsurface 

Implementanon of the proposed m szru vacuum enhanced vapor extrachon amons may be 

comphcated by uncemhes resultmg from mcomplete site charactemanon of OU2 A phased 
Implementanon of the proposed actaons 1s therefore praposed to ensure project success The 
planned phases of mplementabon mclude 

0 Locanon of test sites 

0 Mot testmg 
0 Post pdot opemhon (If deemed beneficxil) 

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

Areas Data from the Phase II RI wlll be used to pmpomt l w o n s  for the vapor extrachon and 

mjectIon wells In the event that these data do not provide enough mfomahon to select well 

locat~ons a sod vapor survey wdl be conducted 

The second phase rnvolves m situ pdot testmg of the proposed vapor extmmon systems at each 

of the test sites Informahon collected dunng the pdot studies wdl sud m the selemon design 
and Implementanon of f d  subsurface VOC removal acbons at OU2 Informahon from the 

pdot study phase wdl also be used to assess the benefit of pursumg the final phase of the 

IM/IRA post pdot study opemuon of the systems with system moddicahons as appropriate 



The final phase of llwIRA mplemenaon 1s post pdot opemon (If deemed beneficnl) of the 

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

Approach methodology has been used to formulate the proposed amons to mmmm ddlicukes 

111 the execuhon of h s  IM/IRA The ObsemabodStreamhned Asproach mvolves development 

of a remednl amon based on probable site mn&bons that are idenbfied umg exstmg 
mfomahon and that are modlfed as necessary as &bod mfomabon is gamed dunng 

mplementabon 

Pnor to presentahon of the proposed achons it 1s useful to consider the rabonale behmd 

selecbon of zn szm vacuum-enhanced vapor extramon for tius IM/IRA Tlus background 

mformabon is presented m Secbon 4 1 Sechon 4 2 descnbes the process that is used to 

critically evaluate the effaveness mplementabhty and envuonmental mpact of the proposed 

acbons Secbons 4 3 through 4 5 present and evaluate each of the proposed acbons at the 903 

Pad Mound and East Trenches Areas reqmAvely S a o n  4 6 presents a detaaled descnphon 

of exrstmg or planned RFP water treatment fachbes that could potentmlly be used to treat 

contammated ground water generated dumg Subsurface IM/IRA dewatenng operahons 
Section 4 7 presents an envmnmental assessment of the No Amon Altemabve with respect to 

OU2 subsurface VOC contammbon and Smon  4 8 provides a summary companson of 

envmnmental mpacts from the proposed rem& achons and the No Amon Altematwe 

4 1 RATIONALE MIR IM/IRA TECHNOLOG Y SELECTION 

NCP guidance states that few alternatwes and m some cases perhaps only one should be 
developed for mterun acttons Based on a review of technolo@es avadable for zn szm 
removddestruchon of VOCs only one rem* altematwe zn sztu vacuum-enhanced vapor 

extrachon was selected for mmednte mplementahon rn the Subsurfam lM/IRA A second 

technology zn szm steam stnppmg is also bemg considered for mveshgahon as part of thls 

IM/IRA because it has the potenhal to recover both VOCs and mhonuchdes and the technology 

is currently bemg tested by DOE 

The technology review process mvolved identdkabon of pottabally feasible VOC 

removal/destmmon technoloees followed by evalwon with respect to the followmg cntena 



e Achleve IMmRA objecttve 
e 

e 

Address the source of the dlssolved pbase ground water plume 

Iblmmue the nsk of spmdmg conmunabon 

As dlscussed 121 sectton 3 the pnmary objecttve of the hryIRA 1s to collect mfonnahon that wdl 

a d  m selecbon and design of fmal OU2 r e m a  aaons that address subsurface residual free 

phase VOC contamnubon 

Source removal played an mportant role m the technology xeview process The orgmc 

contammants at OU2 are pnmmly chlollnated solvents (PCE 'ICE and carbon tetrachlonde) 

All of the chlomated solvent contamrnants at OU2 have specfic gravibes greater than 1 0 (1 e 

heavier than water) Liquids with thls property axe referred to as Dense Non Aqueous Phase 

Liquids or DNAPLs These substances have very low solubhbes M water on the order of 100 

to 1 100 mglt (paxts per d o n )  For ttus reason classical r e m a  amons We ground water 

extraction and aboveground treatment wdl not remednte the site M a tmely manner Pump and 
treat technolopes q u m  that the source mated first hsolve mto the ground water For 

example removal of a 55 gallon solvent spdl m h s  manner would require pumpmg 

appromately 45 OOO OOO gallons of ground water with an average mncentrabon of 2 mg/P 

Furthermore the water beanng formabons at OU2 are not expected to yield large volumes of 

water due to theu low permeabdmes Therefore technolo@es that have the potentml to directly 

remove the source mated were considered desmble 

Fmally the review process mvolved exammg technolo@es with respect to then nsk of 

spm-tdmg VOC and rahonuchde contammabon "Ins is partmlarly mportant at OU2 due to 

the potennal mobhzabon of mhonuchdes that may be present at the test sites specfically 
u m u m  plutomum and amencium Rahonuchde mobhty M the aquder is sensitwe to 

fluctuauons m temperature and pH Cand~date remedd technolopes were elmmated from 

further considembon If they posed any unknown nsk of uncontrolled mobhabon of 

mbonuchdes or VOCs 

FINAL 



Candrdate m szcu rem& technolog~es corndenxi for the Subsurface lM/IRA mcluded 

0 Dehalog enabon 

0 Chemical oxdabon 

0 steam stnppmg 
0 Bioremedmbon 

0 Vacuum enhand vapor extmmon 

In situ dehalogenabon mvolves mtroducmg an aqueous dehalogenatmg solubon such as sochum 

borohydnte soluhon or m c  and a m c  acid mto the affected porhon of the aqulfer 

Dehalogenatmg soluhons are reductants that hberate nascent (atomc) hydrogen whch replaces 
chlome atoms on the solvent molecules sigtllficantly reducmg thev tomcity However there 

are process uncertiunbes with respect to uncontrolled m o b w o n  of mhonuchdes that may be 

present m the subsurface The dehalogenabon solubons may for example lower the pH of the 

ground water or degrade subsurface humc matenals potenMy mcreasmg radlonuchde 

mobhty Bench scale treatablllty studles wdl be performed to resolve thu uncemty pnor to 

considerahon of the technology for field unplementabon 

In szm chemical oxldahon mvolves rntroducmg an aqueous omdmng solutron such as a 

combrnatlon of m e u c  m n  and hydrogen peroxlde (1 e Fenton s reagent) mto the affected 
pomon of the aqurfer The oxldmng agent (hydroxyl m d l d  m the case of Fenton s reagent) 

reacts with the VOCs to rnmedue them to carbon doxlde and water P r e h m a q  results of 

bench scale testmg of chemical oxdabon for the 881 H~Uside ultra violet 0 
peroxlde/oxldation treatment system have mdcated successful destmmon of VOCs Conmmng 

carbon carbon double bonds (1 e TCE PCE etc ) The results have suggested p r  destrucbon 

efficiencies for VOCs not contarnrng the reacbve carbon carbon double bonds (1 e carbon 

tetrachlonde 1 1 1 TCA etc ) Also as lscussed above for zn szru dehalogenabon there are 

uncembes assoclated with chemical omdabon with respect to 

uncontrolled mobhzabon of radonuchdes Therefore treatabhty studles exammng chermcal 

omdabon wdl be conducted m the laboratory pnor to considerahon of the technology for field 
mplementabon 

FINAL 
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In szzu bioremednhon uthzes naturally occumng or cultured mcmrgamms to de@ VOCs 

Nutnents and co-metabohtes are mjected mto the subsurface to augment and sustau~ the rmcrobe 

populabons Bioremedabon has successfully treated many non halogenated hydrocarbons but 

has been less successful with halogenated compounds Nonetheless Tecent progress m 
bioremednbon research mdIcates that tius technology holds p r o m  for the degradabon of 

halogenated orgmc compounds At this tune however mclusion of biorem&Uon 

mveshgahons m the Subsurface IM/IRA at OU2 is pmature If future research progms 

mdmtes that bioremahon is a pmchcal alkmahve for dewtxon of free phase chlomted 

solvents th~s technology wdl be tested to examme its apphcabhty for O W  

In situ steam stnpjmg mcludes mjmon of pressunzed steam to &@ace ground water and 

vaponze free phase VOCs trapped m the aqulfer and vadose zone sods Subsurface temperature 

mcreases assocnted with the mje~ted steam along with a reduchon m subsurface pH may be 

effectrve m solubhzmg radIonuchdes adsorbed to the subsurface matnx Recovery wells are 

used to collect Qssolved free phase andor vapor phase VOCs and cbsolved radIonuchdes 

Condensatron of steam and VOCs occurs at the steam front whch expands vertdly and 

laterally over tune The onentabon of the steam front is cnbcal to prevent the downward 

migration of condensed free phase VOCs However uncertamhes associated with mmtamng 

the steam front at the proper angle and the effmveness of mhonuchde desoqhon and 

solubduatxon requm that zn situ steam stnpprng be first exarmned on a bench scale pnor to field 

testmg Tmtabfity stuQes exammg ths technology m cumntly bemg conducted by 

Lawrence Livennore NaQonal Laboratory (LLNL) 111 bvermore Cahfoma Because zn szm 
steam stnppmg has the potentlal to recover both VOCs and ra&onuchdes and h s  technology 

is currently bemg mvestrgated by DOE it is bemg considered for further mvesbgmon as part 

of thls Subsurface IMRA An additronal project phase may therefore be added to the 

Subsurface IhUIRA to conduct an zn szm steam stnppmg pdot test after the results of LLNL 
study are assessed 

In szm vacuum enhanced vapor extramon mvolves the mstallahon of one or more vapor 

extractron wells w i h  or adjacent to an area mntaumg residual free phase hydrocarbons The 
wells are mamfolded mto a vacuum pump and the vacuum mduced m the subsurface creates a 

sweep of au through the fonnahon The mduced au flow volathzes and removes the residual 
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free phase solvents Separate 

formahon to mc- iurflow 

wells may also be used to m j e ~ t  ambient or heated an mto the 

through the contammated area In order to address residual 

contammatton held m the aqulfer m a t e d  the water table must be lowered by pumpmg to 

expose the residual DNAPL to the an flow mduced m the foxmatron 

In situ vacuum-enhanced vapor extramon couplexi with water table depression satsfies the t h e  

cntena hsted above and has been selected for the Subsurface IM/IRA at OU2 It wdl provide 

data that wdl be useful m the selmon and design of a final a&on as it IS potentdly apphcable 

at all OU2 solvent spa or b u d  sites It addresses the source of the d~~solved phase ground 

water plume and reduces the hkel.hood of adchtIonal contammints mgrattng from the vadose 

to the saturated zone TIUS technology does not mvolve subsurface m j a o n  of hquid reagents 

so there is httle probabhty of spmdmg the VOC contammabon In adhhon mobhzahon of 
rahonuchdes that may be present is not expected because no change m ground water pH is 
expected 

Achons mvolvlng m situ vacuum-enhanced vapor extramon are proposed at three locattons 

w i t h  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 bunal trench at the East 

Trenches A m  Vapor extramon 
technology can be umversaUy apphed at all proposed test 1ocatIons even adequate fornabon 

permeabhty to au and a known residual DNAPL locauon However apphcauon of thls 

technology wlll be customzed to the site specdic hydmgemlogc and mn-t dmnbuhon 

conditions Water table depression efforts wdl be apphed only at those sites where a sigdicant 

saturatd tluckness exrsts (>3 feet) Addibonal ddTerences m vapor extramon technology 

apphcabon at the three test sites wdl rnclude site specdic exhachon and atr mjectton well 

placement and design Site specfic considerabons are dscussed m Smons 4 3 through 4 5 

The locahons of these IHSSs are shown on Figure 2 2 

4 2 EVALUATION OF PROPOSED ACTIONS 

Tius secuon hscusses the elements of an mtegrated CERCWNEPA evahmon process that w d  

be used to cnhcally examme the proposed amons at the 903 Pad Mound and East Trenches 
Areas Th~s lntegrated process 1s based on both CERCLA and NEPA evaluabon cntena as set 



forth m the March 1990 NCP and the draft DOE NEPA Comphce Gudance Manual (DOE 

1988a as mused) respectwely 

An rntegrated CERCWNEPA evaluabon process IS used m DOE mm& achon planrung to 

c n b d y  evaluate altemabve remdes so that a preferred alte-ve may be selected In h s  

case however only one amon altername zn sztu vacuum-enhanced vapor e x m o n  has been 

proposed for unplementabon at th~s tune (see S m o n  4 1) Nonetheless analysis of the 

proposed zn situ vapor extramon amons with respect to CERCLA and NEPA evaluabon cntena 

provides a more thorough understandmg of the mons CERCLA evaluabon cntena consided 

m the analysis mclude effectweness and unplementabhty Analyss of relatwe cost is used rn 
the CERCLA evaluabon process to choose between one or more s-ly effmve and 

mplernentable rem& alternabves Cost analysts therefore need not be mcluded m the 

evaluabon process for the Subsurface IM/IRA NEPA evaluabon cntem considered rn the 

analysis lnclude unpacts of the proposed rem* amons to human health and the envmnment 

In order to mtegrate the requmments of NEPA mto the evaluahon process two elements are 

included 

a CERCLA and NEPA cntena are gwen equal weighmg 111 the evaluabon process 

e Assessment of the envmnmental mpacts of the No Amon Alternahve is mcluded 
m the evaluabon process 

4 2 1 Effectiveneq 

The cntena for effecbveness evaluabon of the proposed subsurface IRAs mclude the use of 

alternatives to land &sposal thus promomg treatment or recychg nsk of potentd exposure 

to residuals r e m m g  on site conmued rehab&ty over the We of the IM/IRA and comphce 

with ARARS cntena advisones and guidance In ad&bon the proposed amons wdl be 
evaluated with respect to reducbon of toxlcity mobhty and volume of wastes per the March 
1990 NCP 

Effectweness evaluatxon of the proposed subsurface IRAs does not mclude several of the 

CERCLA effmveness cntena due to the M~UE of the IMlIRA These cntena mclude threat 



reducbon and length of tune untd protecton 1s acheved Thw cntena axe not apphcable to 

the Subsurface IMARA smce subsurface VOC contarmnaton at OU2 does not pose a threat to 

pubhc health or the envmnment nor 1s the proposed -on m its current form expected to 

substantdly alter the exrstrng &ssolved phase ground water plume dumg the duranon of the 

test The Subsurface IM/IRA IS designed to m o v e  contauunants from small areas at three of 

the suspected source areas at OU2 and to evaluate a rem& technology that may ultmately be 
apphed on a large scale as part of the final acbon Thexefore statements regardmg mbgabon 

of idenbfied threats or length of tune unbl pmmon IS ached rn not apphcable 

CERCLA effecbveness and NEPA envmnrnental mpact cntena both address worker and 

commumty protecbon In order to avoid mpebbon m this document worker and commumty 
protechon issues assocnted with the pmposed achons wdl be presented only once m the 

envmnmental mpact analysis secbons 

The cntena for mplementabhty evduahon of proposed mons mclude techcal feasibfity 

avadabhty and admmstratwe feasibhty Techcal feasibhty mcludes the abhty to construct 

the technology mmtam its operabon meet process efficiencies or performance goals 

demonstrate performance and comply with the Superfund Amendments and Reauthomon Act 

(SARA) requmment that IM/IRAs should contribute to the efficient performance of a long term 

remedlal achon to the extent pracbcable Avadab&ty mcludes the avadabhty of necessary 
equipment matenals and personnel avadabhty of adequate off site tnxtment storage and 

disposal capacity If appropnate and descnpbon of post rem& site controls that wdl be 
q u d  at the complebon of the acbon Admmstrabve feasibhty mcludes the hkehhood of 

pubhc acceptance of the proposed acbon mcludmg site and local concern coodmabon of 
achvihes with other agencies and abrllty to obtam any necessary appmvals or permits 

4 2 3 Envmnmental I m D a c t s  

The cntena for envmnmental evaluabon of the I M A U  amons mclude DOE NEPA comphce 

guidelmes for terrestrial and aquat~c mpacts threatened and endangered species hlstond and 



archeologml sites wetlands and floodpbs 
quahty short and long term land produmvity 

and transportahon mpacts 

and curnukitwe mpacts and au quahty water 

personnel exposures comtment of resources 

The pmcedural guidance for compbce with NEPA and vanous related envmmental statutes 

for the proposed amon m ths Subsurface IM/IRAP/EA 1s found m the Draft DOE NEPA 

Comphce Guide (DOE 1988a as revised) Coordmahon of NEPA comphce procedures 

with review requuements of other envmnmental statutes that bear on the NEPA process 

enhances the probabhty of complete comphce and acluevement of tunely mplementaQon of 

programs and projects 

The Comphce Guide is mtended to assrst DOE and contractors by providmg the followmg 

mformaoon on the NEPA process the processes of related envmnmental statutes that bear on 

the NEPA process the tunmg relahonshps between EPA =mew and *view requmments of 
other envmnmental statutes and the NEPA process comphnce and development for programs 

and projects Regulatory guidance procedures for envmmental restorahon projects as they 
relate to ill q d t y  water quahty terrestrd and aquatx mpacts threatened and endangered 

species and hstonc and archaeologxal sites are Qscussed m Secbons 4 2 3 1 through 4 2 3 5 

Short and long term land productwity personnel exposures c o m m e n t  of resources 
transportanon mpacts wetland and floodplarn mpact assessment and cumulahve mpacts are 

discussed m Sectlons 4 2 3 6 through 4 2 3 11 

4 2 3 1  AwQuahty 

Au quahty unpacts are addressed by esmatmg changes m ambient au quahty due to the No 
Acuon Alternabve and the Subsurface IM/IRAs Changes m au quahty could result from 

possible emissions of VOCs (Subsurface IM/IRAs) and generaQon of h g m e  dust (Subsurface 

IM/IRAs) VOC au emissions from the No Amon Atematwe are not expected to be siwicant 
relauve to other VOC au ermssions from the RFP that are regulated by CDH smce under the 

No Actlon Alternatwe VOCs wdl pnmardy remam m the subsurface and contxnue to leach mto 

ground water 



Au q d t y  mpacts from VOCs released dumg vapor extra-on system mstallatbon amvihes 

(e g ddlmg well mstallahon and vapor extxacbon system component setup) would be mlnrmal 

when compared to the normal opemt10na.l act~vity at the RFP even though VOC concentratms 

m sods m the vicmty of 903 Pad Mound and East TEnches are sigdicant Thu 1s because 
the h t e d  amount of d d h g  p h e d  for each of the three hryIRA rites 1s to mlmmlze 

the generabon of VOC-contamng dnll cuthngs Thus there wdl be an msi@icant release of 

VOCs to the au from drdl cuthngs that amount to less than 2 cubic yards per site However 

rn the event that releases are greater than expected they wdl be controlled by adherence to the 

procedures set forth m the Project Specrfic Health and Safety Plan (PSHSP) and the Plan for 

Prevenbon of Contammint Bspersion (See Personal Exposures e o n  below ) 

The PSHSP wdl requlre employees to wear personal protecbon equqment (PPE) mcludmg 

respmtors gloves and protectwe clothmg dumg work tasks where ContamJnant releases are 
hlcely Thls wdl prevent employee exposure ln the event of an unplanned release Employees 

who are unprotected at the m e  of an unexpected release wdl be alerted to take m m h t e  

evasive/protechve achon by w m g  alarms on dmxt mdmg analyt~cal equipment 

If routme au momtonng of dust emissions from planned acttvibes mv& hgher than expected 

dust concentrahons the Implementahon of dust control tech~ques descnbed m the PPCD wdl 

be mmted These techntques may mclude such measures as sod wettmg with water or a water 

surfactant mlxture wlndscreen deployment a change m dnlhg techmques apphcafion of 

surfactants to unpaved roads restmuons on vehicular traffk temporary stoppage of project 

operations due to hgh wrnds etc The PPCD descnbes a staged approach to preventwe 

measures assessment 

The vapor extracbon system mcludes an offgas treatment umt for removal of Contarmnants from 

the vapor stream pnor to discharge to the atmosphere The system lncludes GAC adsoqmon 

umts to remove VOCs and m h e  hgh efficiency a u  partxulate (HEPA) fdters to capture any 
rahonuchdes that may be released from the subsurface HEPA fdters wdl be followed by a 
radmoon sensor that wdl shut the system down befoIe the release of major amounts of 
radionuchdes to the GAC umts can occur Although vaporphase GAC adsorpbon is not 
mended for removal of parhculates f d m o n  of 20 to 50 mcrons and larger m slze IS provided 



by the granular packed bed Thus m the unhkedy event that the upstream HEPA filters are not 

properly funcuomg the GAC umts would promde some fjltmQon capacity 

Demal exposure mhalatlon and inadvertent mgesbon of iurbome &oactmty and VOCs on 
fugitwe dusts are analyzed m later Secfions of th~s q o r t  enbtled Personnel Exposure Routme 

Opembon Polluoon from engme emssions fuebve dust genemhon by vehcles and 

pmculates from tue wear wdl be analyzed separately m Transpoxtabon Impacts 

With respect to dewatemg amvibes any subsurface water collected would be processed through 

exlstmg RFP treatment systems If free phase VoCs axe mvered dumg dewatering a closed 

phase separator system (descnbed m Smon  4 3 2) wdl be added to the vapor extracnon system 

Therefore no change m the levels of VOCs m the ambient au off site is expected The mwng 

of chemicals for water treatment and use of strong acids or bases m cl-g opemuons may 

contnbute to odors w i h  the confines of exlstmg water treatment fachbes and wdl be 

controlled by adequate ventdabon These odors would not be notmable from outside the 

treatment fachties nor would they be a hazard to workers m the fachty under normal 
clrcumstances Spdls of chemds  that might be mvolved m accident condmons wdl be 

admmstrahvely controlled by acnons specified III the Operat~onal Safety Analysis (OSA) 

ConsideMg the above factors a~ q d t y  unpacts are not further d~scussed except under 
personnel exposures and transportaoon mpacts 

4 2 3 2 Water Quahty 

As discussed m Sechon 2 3 5 the water quabty data for the 26 surface water and surface seep 
stations m OU2 suggest that VOC contammation at these stauons is a result at least m part 

from sod and subsurface contammation at the 903 Pad Mound and East Trenches The 

proposed vapor extraction system wdl remove VOCs from the subsurface and may over an 

extended penod of tnne ehmate enough source matenal to reduce VOC contammints m the 

OU2seeps ponds andcreeks 

With respect to the Subsurface IM/IRA potentnl mpacts to water q d t y  may also mse from 
surface water runoff from d~sturbed ground surfaces resultmg m sedment transport to the 



surface 

erosion 

waters m both South Walnut Creek and Woman Creek dramage basms However 

contml measures as defmed m the constm&on specdicabons would prevent any 

ContamlIlSlted runoff from entering surface waters Techques may mclude but not be llmltpli 

to fiber compost nets grouted npmk hydromulchmg and seerlmg erosion bales to prevent 

runon and benches berms and sllt fences to control runoff The area mpacted by the 

construcbon would be restored m e d M e l y  upon complebon of the project 

Sods withm OU2 are contarmnated with plutomum u m u m  and amencium (Rockwell 

Internauonal 1989a) Dumg dnlhg and vapor extrachon system m-on surveys would 

be performed to detect any radmactwe contammabon Significant doac twe  contammahon 

would be handled 111 accordance with the PSHSP procedures 

With respect to water tmtment spds of subsurface water chemcals or treatment medm 

associated with operatton and mamtenance of the vapor exmaon system wlll be mibgated by 

use of secondary contamment whch would hkely capture a l l  of the spdled m a t e d  Spds of 

hquids resulmg from accidents wlll be controlled by acbons specfied m the OSA Transport 

of secondary wastes wdl be m accordance with standard Plant and project specfic operatrng 

procedures and presents a neglqgble hazard to on site or off site water q d t y  Considemg the 

above factors water q d t y  mpacts are not further discussed 

4 2 3 3 Terrestnal and Aquatic Impacts 

Regulations whch requm federal agencies to assess project mpacts on temstnal and aquabc 

biota mclude NEPA of 1969 the Fish and Wddhfe Coordmahon Act (FWCA) (16 U S C 

661 666c) the ESA of 1973 (Pubhc Law 93 0205) the CWA as amended and the Ahgratory 

Bud Treaty Act (16 U S C 1701 1711) and DOE Order 5400 5 Related guidance mcludes 

DOE 1988 Envmnmental Guidance Program Reference Book ESA and the FWCA U S 

DOE Washgton D C  

Terrestnal populabons that may be negatwely mpacted by dnlhg and excavabon w i t h  OK2 

for subsurface remednuon mclude vegetahon grounddwellmg rodents reptdes and 
mvertebrates However none of these temstnal populabons are threatened or endangered and 



they can be expected to quickly reestabhh then populauons m the Wrbed a m  

Furthermore areas of mpact wdl be mlmmal (less than 50 feet by 50 feet) and any loss of 

vegetahon could be offset somewhat by mseedmg U r b e d  areas with name grass and shrub 
species Therefore xmpacts to temtnal ecosystems from subsurface Emahahon wdl not be 
further discussed M subsequent Wens 

The nearest pomt of aquahc Me that may be a€fected by the collmon treatment and discharge 

of subsurface contammated ground water is South Walnut Creek The quahty of effluent 

hscharges and the effects on q u a m  biota are evaluated and dtscussed m the Surface Water 

IM/IRAP for South Walnut Creek (EG&G 1991e) 

4 2 3 4 Threatened and Endangered S p i e s  

Representative laws and regulauons whch protect threatened and endangered p i e s  mclude 

the NEPA of 1969 the ESA of 1973 the CWA as amended and the Mtgratory Blrd Treaty Act 

Federal agencies must ensure that achons authorized funded or car114 out by them wdl not 
Jeopardize the contmued exlstence of any endangered or threatened species (EG&G 1991g) 

Section 7(a)(2) of the ESA requms federal agencies m consultabon with and with the assistance 

of the Secretanes of the Intenor and Commerce to ensure that the= amons are not Uely to 

jeopardize the conmued exlstence of any endangered or t h t e n e d  species or result m the 

destruction or adverse modlficaQon of the cntical habitat of such species The statutory 

authonty is hsted as follows Section 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 Authority to 

conduct consultabons has been delegated by the Secretary of the Intenor to the Dmtor  of the 

USFWS who has authonty over endangered or threatened species and thes c n b d  habitats as 

hsted m 50 CFR 17 

Related guidance ImplementaQon mcludes the followmg 

e 50 CFR Part 17 - Endangered and Threatened Wddhfe and Plants (mcludes 
c n b d  habitats) 

FINAL 



e 50 CFR Part 225 - FederaVState Coopemon in the Consewahon of Endangered 
and Threatened Species 

e 50 CFR Part 402 - Interagency Cooperahon 

e Envmnmental Guidance Program Reference Book U S Department of 
Energy 1988 

e Endangered Species Act and the Fish and Wddhfe Coodmhon Act U S 
DOE Waslungton D C  

The dnlhg and excavahon for subsurface IRA m OU2 wdl not affezt p o t e n d  habitat suited 

for threatened and endangered species Although there are three endangered species of mterest 

111 the RFP area there is no cnbcal habitat present for these species in the OU2 area The three 

endangered species of mterest m the RFP a m  are the black footed f e r n  (Mustele nzgnpes) 
(USFWS 1988) the perepe  falcon (Fulco peregnnus) and the bald eagle (Halrueetus 
leucociphulus) (EG&G 1991g) 

Pmne dog colorues m the northeast area of the plant site provide the p o t e n d  food source and 

habitat for the black footed ferrets However no pmne dog towns exlst 111 or near the OU2 

area so black footed ferrets are hkely not to exlst m this area (DOE 199Oa) 

Peregnne falcons were not obsewed durmg the reconnatssance level surveys for the threatened 

and endangered species evaluahon (EG&G 1991g) although two hstonc nest sites are located 

w i t h  10 mdes of the RFP site The P e r e p e  Falcon Recovery Plan (USFWS 1984) 

&scourages land use practxes that would adversely alter the character of then hunmg habitat 

or prey base w i t h  a 10 mde radius of a nest chff (mcludmg hstoncal sites) Because peregnne 

falcons prey exclusively on waterfowl and other buds dnlhg  extrachon and or mjecQon wells 

111 OU2 and mstallahon of wells m OU2 wdl not affect the huntmg habitat or the prey base for 

the peregnne falcon 

Although bald eagles (Huliueencs leucocephulus) are identfied as occasionally using habitat 

between 0 3 and 1 1 d e s  from the RFP site dunng the winter months sightmgs are rare and 

httle suitable habitat occurs No bald eagle nests occur on plant site (DOE 199Oa) 



Based on the above Qscussion further considerahon of mpacts to threatened and endangered 

species for OU2 WIRA is not warranted and is not mcluded m subsequent secbons 

4 2 3 5 Cultural Resource 

NEPA (1969) and the Nabonal Hstonc Preservabon of 1966 (Pubhc Law 89 665) together with 

subsequent law amendments (Pubhc Laws 91 243 93 54 94-422 94-458) provide that all 

federal agencies unplement programs for the protecbon of hstoncal and archeologcal resouices 
Secoon 106 of the Nabonal Hmonc F9eservaQon Act requires federal agencies to consider the 

effects of the proposed amons on properbes eheble for or hted on the Nabonal Regster of 

Histonc Places Secbon llO(f) of the Nabonal fistonc Preservabon Act requires specficabons 

m federal agency s actlons to m m m m  harm and adverse effects to Nabonal mstonc 

Landmarks Regulatory guidance procedures mclude the followmg 

e 36 CFR 800 - Protechon of mtonc  and Cultural Properbes (51 FR 
31118 31125 September 2 1986) 

e Envmnmental Guidance Program Reference Book fistonc Preservabon 
Requmments U S Department of Energy 1987 U S  DOE Wasbgton 
D C  

e Guidehes for Federal Agency Responsibhbes under Secbon 110 of the Nabonal 
mstonc Preservabon Act (53 4727-4746 February 17 1988) Nabonal Park 
Service 

e Nabonal Register of fistonc Places (pubhshed by the Nabonal Park Service at 
vanous tmes m the Federal Regster) (reference to these hstxngs IS m DOE 
1987) 

e Advisory Councd on fistonc Preservabon 1986 Smon  1206 Step-by step 

e Nabonal Regster Bullems issues penodmlly by the Nabonal Park Service 

Comphance with Sechon 106 requms federal agencies to iden* and evaluate hstonc 

properhes The RSO (DOE order 5440 IC) and the State fistonc Preservabon officer locate 

and evaluate the elqyblty of possible hstonc propemes for the Nabonal Regster of mtonc  

Places A cultural resource study of the RFP was conducted between 31 May and 28 June 1991 
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that idenMied 45 cultural ~esources none of whch were! recommended as ehgble for hstmg on 
the Nahonal Reester of Wstonc Places @G&G 1991a) In adQhon to the 45 sites located 

dunng the 1991 survey SIX previously identd?ed hstollc sites were! also previously d e t e d  

to not be ehgble for htmg on the Nabonal R e m r  for €htonc Places They were not re 
evaluated dunng th~s site wide archeologcal survey The State office of Archeology and 

Histonc Preservahon has detemmed that any amon m the vicmty of OU2 wdl not mpact 

cultural resources (Burney 1989) There!fore further Qscussion of hstonc and axcheologcal 

sites is not mcluded m subsequent m o n s  

4 2 3 6 Short and Long Term Land Productivity 

Land w i t h  OU2 is currently undeveloped and wdl remam so for the foreseeable future! as part 

of the Rocky Flats Plant OU2 hes  with^.^ the Rocky Flats secunty boundanes and is not 

accessible to the general pubhc Short and long term land produmvity wdl not be altered by 

the project and therefore is not Qscussed 

4 2 3 7 Personnel Exposures 

DOE NEPA documentahon mcludes analysis of potenmy sigdicant occupahonal mpacts to 

workers and the pubhc This analysis mcludes rad~ologcal and nonra&ologcal mpacts under 

routme and accident condIhons Analysis of accidents mcludes p o t e n d  mpacts to workers as 

a result of an accident and potentd mpacts assoclated with clean up achvihes 

When analyzmg occupahonal mpacts c d t  was taken for worker p romon  provided by the 

Envlronmental Restorahon Health and Safety Program Plan (ERHSPP) The ERHSPP addresses 

the muumum health and safety qurrements for outside contractors as dictated by the EM 

Department and the Health and Safety (HS) Department The ERHSPP outhes the 

qumments for a PSHSP that idenMies construchon tasks p o t e n d  hazards and the steps to 

control hazards The PSHSP would be prepared m accordance with guidehes set forth m the 

ERHSPP and the Plan for Prevenhon of Contarmnant I)lspersion (PPCD) @G&G 1991d) and 

would be completed after the IM/IRA design is f- The PSHSP must be approved by the 

EM and HS Departments and wdl be reviewed by EPA and CDH Worker pro-on is also 



addressed by the OSA whch is completed dumg pxeparabon of the PSHSP 
addresses health and safety concerns o n p t m g  from routme site opembons 

The OSA 

Potentml personnel exposures dumg ddhng/vapor extxamon system mstallauon acuwbes would 

result from several pathways 

e Dermal and &me exposure to VOCs or radtoamve rnatenals from subsurface 
water and d n h g  fluids 

0 -me exposure to ra&onuchdes and VOCs whde drdhg the wells 

There would be lunited potentml for dermal contact with contammated sod and fluids 

considenng the small amount of sod cuttrngs generated (-2 y&) Also the PSHSP would 

speclfy the appropmte levels of personnel protecOon (e g respvators gloves goggles 

protective clothmg) to protect agamst mhalabon and drrect contact with contammints 
Considenng the personnel protecQon and h t e d  potentd for dermal exposure and that demal 

contact is a mmor exposure route for the idenwied contammints potentd mpact to workers 

would be neghgble -me exposure of workers and the pubhc to ra&onuchdes and VOCs 
wlll be prevented through the PPCD and the PSHSP Access controls to the plant site and 

dnllmg areas would preclude dermal contact as a credltlle exposure route for other site personnel 

and the pubbc 

Routine ODerations 

Potentd exposure routes for remedmon workers other on site personnel and members of the 

general pubhc dumg routme opexahons mclude 

0 Aubome exposure to VOC vapors from the subsurface water collmon system 
sumps the tank truck the process mfluent tank and from the water treatment 
process equipment 
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0 Dermal contact with contammints wiule performmg opexabons and rnmtenance 
actwihes 

0 Fugmve dust generated m the wake of vehcles travehg to the water collemon 
stahons for mmtenance and swve-ce actxvihes 

Subsuxface IM/IRA operahons and mmtenance achvihes would be performed m accordance 
with OSA procedures whch spec@ appropnate levels of momtomg and personnel worker 

exposure protechon Considemg the unconfined nature of the work areas and admmstrahve 

controls potentd worker exposures to h m e  VOCs would be very low -me VOC 

concentrahons and resultmg exposures to other on site personnel and the general pubhc would 

be signrficantly less because of thexr greater &stance from the source! The potentd for chromc 

exposure of workers to VOCs resultmg from operahonal tasks assocnted with the GAC 

adsorpbon system would be small considemg replacement of GAC umts does not mvolve 

contact with spent carbon and OSA procedures wdl be m place to protect workers from 

potentd hazards 

Personnel protectwe measures may be necessary dumg some routme operabonal acbvihes where 

there is a potend for worker contact with contammated water Appropnate measures would 

be followed as specfied 111 the OSA for those achvibes 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 collechon stahons wdl be requved for mmtenance and 

surveillance purposes W e  some fuBtne dust may be generated m the wake of vehcles it 

is not expected to be a si@icant exposure pathway for the vehcle opemtor other on site 

personnel or the general pubhc because of the short travel &stance on unpaved roads and the 

anticipated low frequency of travel to the collmon stahons 

Any accidents that may occur dumg the mstallahon phase of the proposed achon would be 
typical of dnlhng actwitses The PSHSP wdl idenhfy appropnate pmubons and 

responsibhes for each job The PSHSP wdl also pa appqnate au momtonng and 
response procedures m the event of an unusual VOC or ra&onuchde release Workers wdl be 

f a m W  with the PSHSP and a copy of it wdl be avadable at the work site 
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Dumg operabons accidents that could mpact either workers or members of the pubhc would 

mclude fms or major spds of contammated m a t e d  Potend releases of untreated water 

along the truck route or proposed p p h e  or withm the e-g treatment fachbes would create 

the potentd or short durabon e r n e  VOCs Intake of contammants by workers mvolved m 
the cleanup would be conmlled by followmg safety precaubons specfied m the OSA 

Th~s section on personnel exposures applies to all three proposed mons Therefore further 

dscussion of personnel exposure is not mcluded m subsequent w o n s  

4 2 3 8 Comrmtment of Resources 

Commitment of Resources is evaluated by exammg the economc and ecolog~cal value of 

matenals (and labor) requlred for the IM/IRA preferred amons The resources (mcludmg both 

matenal and labor) requved for construmon and operabon of thls Subsurface IM/IRA are 

relatively mmor No sigmfkant commitment of econormcally or ecolog~cally valuable resources 
is mvolved With the excepbon of the land area all the mateds for construmon and operabon 
of the surface water treatment system wdl be mvocably and metnevably committed to the 

lmplementation of remedlal acbon The fachbes proposed for treatment of the Subsurface 

IM/IRA generated water uthze pre exlstmg process equipment and do not requm addmonal 

purchase and mstallation of treatment fachbes for the IM/IRA 

4 2 3 9 Transportation Impacts 

Human health mpacts due to transportation mclude latent effects assoclated with velucle 

pollubon m addition to traumanc mjunes and fatahbes resultmg from accidents Normal 

transportanon is assoclated with mcremental pollubon from engme emssions fugIbve dust 

generation m the vehcle s wake and pmculates from tm wear The table below presents 

estunates of nsks (Rao et al 1982) resultmg from truck and rad transpoxtabon Uncertambes 

are assoclated with pollubon emission rates and atmosphenc Qspersion behavior To 
compensate for these uncertamnes the analysis uthzed conservabve estmates for determmng 

pollubon health effects The tabulated accident mpacts axe average values over populahon zones 



(urban suburban rural) and are denved from Department of Transportahon (DOT) natlonwide 

statlstlcs 

LCFs represent latent cancer fatahties resultmg from mcremental vehcle pollwon and would occur after a 
latency penod followmg mtd exposure 

II 

Esmates of Rdcs Resultmg from Truck and Rad Tranprtabon 

Health Effects KX rKdo meter 

source Mode LCFs* Inlunes Fatahes 
Tmsportaoon 

Pollutants Truck 10E7 
(urban only) 

Rall 13E7 
(urban only) 

Accidents Truck 5 1 E 7  30E8 

Rad 46E-7 34E-8 

DnUlng fluids and cuttmgs are to be treated as hazardous ma ted  and transported m accordance 

with appropnate DOT regulabons and DOE orders Transport and handhg of other hazardous 

matenals wlll also be m accordance with appropnate regukitlons and orders and the On Site 

Transportahon Manual (DOE 199 1 c) Emergency response procedures for accidental spllls or 

contamer fadures are descnbed m Section 17 of the On Site Tranprtatlon Manual Estunatlon 

of transportatlon mpacts for the 903 Pad Mound and East Trenches Subsurface IM/IRAs IS 

detaded m Appendm E 

4 2 3 10 Wetlands and Floodplam Impact Assessment 

The relevant laws and acts that pmtect wetlands and floodplams mclude 

S m o n  401 and 402 of the CWA the Fsh and Wddhfe Act of 1956 plus assocmted mrdmtlon 

NEPA of 1969 



acts and regulabons promulgated under 10 CFR Part 1022 - DOE Compliance with Floodplan 

Wetlands Environmental 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 enwonmental affects of any proposed acbon (EG&G 199Od) Since the proposed 
acbons are at least 400 feet away from any wetlands and are not wthin a floodplan 10 CFR 
Part 1022 does not apply 

Executwe Orders (E 0 ) that require federal agencies to consider the effects of proposed acbon 

on wetlands and floodplans are as follows 

a E 0 11990 Protection of Wetlands (May 24 1977) 

a 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 occupancy and modificabon 

of floodplans Federal agencies are required to determine if wetlands and floodplans that may 

be affected by the achon are present assess the impacts on these environments and consider 

alternatives to the acbon DOE regulabons establishing policy and procedures for the RFP site 

in compliance with E 0 11990 and 11988 are found in 44 FR 12594 (7 May 1979) 

Documentation of a wetlands and/or floodplan review involves (1) public nobficabon of intent 

to perform a wetlands/floodplan review (2) wetlands/floodplan assessment and (3) a statement 

of findings for acbons involving floodplans 

When an action in a wetlands and/or floodplan requires an EA the wetlands and/or floodplan 

assessment will be prepared concurrent with and is included in 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 Actions in wetlands may but do not necessatlly 

require an EA (DOE 1988) 
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4 2 3 11 Cumulative Impacts 

A cumulahve mpact is defined m 40 CFR 1508 7 as the mpact on the envmnment whch 

results from the mcremental mpact of the amon when added to other past present and 

reasonably foreseeable future amons regardless of what agency (feded or non feded) or 

person undertakes such other acbons Cumulatwe mpacts can result from mdwidually m o r  

but collectively si&icant amons talung place over a perrod of tme Cumulatwe mpacts wlll 

mcorporate smllar previous IM/IRA acbons m the same geographic locabon and consider 

lmpacts on aquatx and temstnal biota and mpacts from construmon and opexabons of the 

proposed acbon to on site personnel and the general pubhc (DOE 19884) It is noted that au 

quahty and water quahty unpacts are not curnukitwe because emissions hscharges or releases 

are not expected to occur dunng routme operabons Impacts resultmg from mstallabon achvitIes 

or operahonal accidents would be short hved and are thus also not cumulatwe 

4 3 VACUUM ENHANCED VAPOR EXTRACTION AT 903 PAD (IHSS NO 112) 

T h ~ s  section presents a demled descnpbon of the proposed acbon at the 903 Pad "Ius 

discussion focuses on the mhonale and cntem for selectmg the test site at the 903 Pad expected 

test site conditions proposed treatment systems and O b s e r v a b o d S t e d  Approach 

considerations with respect to devnbons III expected test site con&bons The cntena presented 

below for 903 Pad test site selecbon were also used to select sites at the Mound and East 

Trenches Areas (Sechons 4 4 and 4 5 respecbvely) 

4 3 1 Test Site Descrmtion 

4 3 1 1 Test Site Selection Rationale 

The cntena hsted below were used to guide test site selechon The test area should possess 

0 A relabvely hgh probabhty of contammg residual free phase DNAPL 111 the 
vadose andor saturated zone 

i 

0 A low probabhty of contamng bund drums 



e A low probabhty of contaumg metahc Pu or U 

The first cntenon IS related to the proposed rem& technology zn sztu vacuum enhanced vapor 

extracbon As chscussed m Sechon 4 1 m mu vacuum-enhanced vapor extmcbon is a VOC 
source removal technology requmng the presence of residual free phase chlorinated solvents 

m order to demonstrate successful performance In adhbon the test site should not contam 

bund contamers because the proposed amons mvolve d d h g  boreholes Penetrabon of a 

bund drum contamng waste wdl lrkely result m a release of conmunabon to the subsurface 

Lastly the test site should not contam bund metalhc Pu or U as these matenals are potentdly 

autopyrophonc and should not be chsturbed dumg d d h g  or vapor extramon amvibes 

MSS No 112 (see Figure 2 2) a former drum stomge locabon at the 903 Pad samfies 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 estmated 5 OOO gallons of fluid onto the ground 

(Freiberg 1970) Callans (1970) reports that fluids stored at the 903 Pad mcluded lathe 

coolant consistmg of hydrocarbon ods and carbon tetrachlonde m varymg propomons hydraullc 

o h  vacuum pump olls TCE and PCE Carbon tetrachlonde was detected at a 6 400 pglQ 

111 a water sample collected m September 1990 from alluvlal momtormg well 1587 whch is 

located downgradient of the 903 Pad (see Figure 2 11) Ths well is located approxrmately 300 

feet from the suspected spdl locabon suggestmg much lugher concentrabons at the spdl site 

MSS 112 satisfies the second cntenon based on reports m&catmg that drums were not bund 

at thls locaoon All drums were stored on the ground and subsequently removed Reportedly 

the only metahc nuclear matenal released at the 903 Pad is an estmated 86 grams of finely 

divided plutomum (Freiberg 1970) of whch a si@icant pornon was removed dunng 

subsequent remedd efforts A study conducted by Clark (1991) concluded that plutomum m 
the 903 Pad sod is mert with respect to pyrophoncity (Clark 1991) 

The speclfic locabon of the fluids released at 903 Pad was de temed by review of aenal 

photographs whch reveal the former locabon of storage drums and areas of stamed sods (Figure 

4 1) The proposed acbon wlll be conducted m an area of s ~ e d  sods m the north central 
pornon of IHSS No 112 
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4 3 1 2 wed Con&tions 

Site spec& geologc hydrologc and conmumant type and dmnbuhon donnabon local to the 

proposed 903 Pad test site is not currently avadable Therefore an I- conceptual 

hydmgeologc and contammint dlstnbubon model has been developed based on mformabon 

denved from geologc logs water level data and ground water chemtry from mvmgatwe 

actwibes conducted near the proposed test site The site specfic conceptual model was further 

refined usmg the geologc log of the borehole dnlled for momtomg well 1687 located 

approxlmately 300 feet east of the 903 Pad "hIS log IS representatwe of the 903 Pad Area and 

is presented m Appendlx D The i- conceptual model of the 903 Pad pdot test site 1s 

lllustrated m Figure 4 2 The bgmm dustrates the hydmgeology and c o n m a n t  Qstnbubon 

expected to exlst w i t h  50 feet of the ground surface 

Sand and gravel alluvium extends to approxlmately 18 feet below ground surface It is expected 

that the alluvium contams unconfined ground water perched on bedrock with a saturated 

thickness of approxmately 4 feet Furthermore the saturated thxkaess wdl lrkely vary 

seasonally The alluvium overhes claystone bedrock whch may contam isolated or 

mterconnected fractures The claystone bedrock is not expected to contam recoverable ground 

water 

It is expected that carbon tetrachlonde compnses the majonty of the released hazardous 

contammants with lesser amounts of TCE and PCE As d~scussed m Seaon 4 1 these 

contammants have h i t e d  solubhty m water and have a specfic gmvity greater than 1 0 (1 e 

DNAPL) The conceptual model thus mdicates the vemcal migrabon of these DNAPLs through 

the vadose zone and the saturated alluvium commg to rest m structural depressions on the 

claystone bedrock surface Infiltxabon of DNAPL along bedrock fractures is also shown A 

review of exlstmg momtonng well design and ground water chemstry (Rockwell 1987a) with 

respect to the presence of dissolved versus residual free phase chlonnated solvents m the 

claystone bedrock near the 903 Pad was mconclusive It is mportant to note that the presence 

of pools of DNAPL perched on the bedrock is also uncertillll and may never be conclusively 

determmed However the presence of a Qssolved carbon tetrachlonde plume coupled with the 

presence of stamed surface sods and an estmated release of 5 OOO gallons of fluids suggests the 
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presence of residual free phase chlonnated solvents m the vadose and saturated mnes whch 

would consbtute a contmumg source for the drssolved phase contarmnant plume 

4 3 2 1 Proposed Action Based on Expected Con&tions 

Th~s secbon provides a d d e d  descnphon of the mtenm r e m a  amon proposed for 

unplementabon at the 903 Pad test site The proposed amon is based on the I- 

conceptual hydrogeologc and contarmnant dntnbubon model descnbed m S a o n  4 3 1 2 and 

mvolves 

0 In sztu vacuum enhanced vapor extramon coupled with ground water depression 
for the alluvnl matenal 

a In situ vacuum-enhanced vapor extramon for the upper pornon of the claystone 
bedrock 

A second site may also be selected at the 903 Pad to conduct tests of zn szm steam stnppmg for 

removal of both VOC and ra&onuchde contammabon Further considerahon of thls technology 

is deferred pendmg complebon of treatablllty stuhes bemg conducted by LLNL The reader is 

referred to Secoon 4 1 for adhoonal explanabon of zn sztu steam stnppmg 

Thrs section first chscusses the elements of the vapor and ground water extramon system 

followed by a descnpbon of the proposed vapor and ground water treatment systems 

Vapor and Ground Water Extraction 

Figure 4 3 flustrates the locabon and confguramn of the vapor and ground water recovery 

wells to be mstalled at the 903 Pad Two alluvnl vapor extrachon wells wdl be installed m an 
area of s m e d  sods m the north central pomon of MSS No 112 (Figure 4 1) The exlstmg 
asphalt cap on 903 Pad is expected to pnwent short cmuitmg of ~I.T flow from the atmosphere 

to the extramon wells Ground water wdl be extracted from the alluvium usmg pumps mstalled 
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m the vapor extmchon wells An an hght seal wdl be mstalled at the top of the well casmg to 

allow the extracbon of both vapor and ground water A schematx bgram showmg pump 

placement and casmg cap 1s presented m Figure 4-4 Between these two wells one an mjecbon 

well wdl be mstalled m the alluvium Ths well wdl be used to depress the water table and 

mcrease the volume of sods contacted by mjectmg ambient an This wdl be accomphhed by 

connectmg an an mjecbon mamfold to the well and also ms-g a submersible pump The 

pump nser pipe and m mjechon manrfold wdl exlt the well casmg v n  an anhght seal Ambient 

and heated a x  wdl also be mjected dumg the test to determme If the adhhonal an flow and heat 

mcreases the rate of v o l a b b o n  of residual DNAPL Ambient and heated an wdl be mjected 

at a rate equal to one half of the combmed extramon rate "Ius is to ensure that mjected m 
does not further hsperse vapor phase contarmnants m the vadose zone Under ideal conhhons 

of isotropy and homogeneity of the alluvml sods or bedrock an flow h e s  can be expected to 

form a closed loop between the mjecbon and extramon wells gwen reasonably close well 

spacmg (C25 feet) Radnl pressure hstnbuhon equahons (Johnson et al 1989) wdl be used 

dunng Test Plan development to msure that negabve pressures are mmtamed at the boundary 

of the test area 

Remedial efforts m the alluvium and bedrock wdl be isolated from each other m order to prevent 

cross contammanon Preventatwe measures mclude ms-g separate wells m the alluvium and 
bedrock Bedrock wells wdl be isolated from the alluvium by the mstallahon of a steel surface 

casmg Well construcbon schemancs are presented 111 Figure 4-5 Note that alluvml ground 

water extraction wells wdl have screened secbons that penetrate several feet mto the bedrock 

This is to allow for the collecbon and recovery of free phase or flowmg DNAPL should it be 

encountered at the alluviaYbedrock mterface 

The results of the zn szcu pdot tests wdl be evaluated to assess the benefit of post pdot operabon 

of the vapor extracnon system at each of the IIWIFU test sites The objecbve of post pdot 

system opexanon is to recover sigmfkant amounts of VOCs from the test areas Mot test data 

wdl be evaluated with respect to the followmg C I I ~ ~ M  

e 

e 

Mass of VOCs recovered per umt cost 

Mass of VOCs recovered per umt trme 
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Areal mfluence of vapor extracbon system 

Abhty to successfully control the mobhty of contarmnants 

Abhty to successfully dewater aquIfer ma ted  (Ifpresent) 

These cntena wdl be used to evaluate the pdot test data w i b  the context of the lunitabons 

unposed by test site geology and contammant &stnbubon log~sbcal considerabons and costs 

relabve to alternabve residual free phase VOC removal technologies (e g excavabon) As 

&scussed m Secbon 5 the pdot test data data analysis and recommendabons for contmued 

system operabon at the three test sites wdl be presented m a Mot Test Report 

The conceptual hydrogeologc model dlustrated m Figure 4 2 shows some hmted penetrabon 

of DNAPLs mto bedrock fractures To evaluate the potentnl to recover residual DNAPL (lf 
any) two vapor extrachon wells wdl be mstalled m the upper pornon of the claystone bedrock 

One an mjection well wdl be mstalled between the two extramon wells AU bedrock 

extractiodmjecbon wells wdl be mstalled to a m m u m  depth of 30 feet mto the bedrock No 

recovemble ground water IS expected m the upper pornon of the bedrock 

Dynamic system performance wdl be evaluated by momtonng vapor recovery rates contammant 

concentrauons 111 recovered vapor and by measunng vacuum mduced m the subsurface Vapor 

recovery rates wdl be measured usmg a dedicated pitot tube mstalled m the vapor collectron 

m d o l d  Contammant concentrabons wdl be measured by samplmg recovered vapor with 

subsequent chemical analyses Formation pressures wdl be measured m recovery wells and the 

mjection well pnor to mjectmg an Dedicated valves between the vapor collecbon m d o l d  and 

each vapor extramon well wdl allow one well to be operated mdependently whlle formahon 

pressures are measured m the adjacent well In addibon two or more temporary vacuum 

momtonng probes wdl be placed w i t h  the test area to determme the area of mfluence of the 

vapor extrachon system 

System effecbveness wdl be evaluated by estabhshmg mtnl condlbons through collemon of sod 
samples dunng the advancement of boreholes for well mstallabon and subjectmg them to 

laboratory analyses Upon completion of the IRA ad&bonal sod samples w d  be collected m 
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the proxmuty of the on@ samples Companson of contarmnant concentrahons before and 

after the test wdl pmvide a quanotatwe evaluabon of system effeztweness 

The proposed test site selmon was based on quahmve data from the proposed test site and 

conhbons extrapolated from quauntatwe data collected near the proposed test site Should the 

proposed test site prove &equate an altematwe test site wdl be selected The most hkely 

reason for poor site condmons is the absence of residual free phase DNAPL A prehmmary 
threshold for determmg success wlll be concenmons of hydrocarbon compounds m the 

recovered sod vapor equal to 1 part per &on (ppm) as measured with a portable 

photoiomtion detector cahbrated for the major contarmnatlt expected at each test site (1 e 
CCl, at 903 Pad) This value was selected because it 1s the lowest concentrabon whch can be 
rehably detected with basic field mstrumentanon The hydrocarbon concentrabons wdl be 

confirmed by subsequent laboratory analyses The test w d  be conducted for a m u m  of 7 

days before abandonment and new site selecnon If the recovered vapor contsuns hydrocarbon 

concentrations equal or greater than 1 ppm the test durauon wlll be detemed whde the test 

is ln progress In any case the test durabon should not exceed 3 months 

Therefore unplementahon of tfus technology may be appropnate under the cntena oubed 111 

the lntroductory paragraphs of this secbon once tmttablllty stuhes have been successfully 

completed 

A prehmary review of potend test sites revealed 903 Pad as the most suitable test site 

Releases of VOCs are suspected to have occurred at the 903 Pad and frnely dxsemmted 
radionuchde contammabon is known to be present rn the sod However further evaluabon of 

ths technology is deferred pendmg compleuon of the tre!atab&ty stuhes 

VaDor and Ground Water Treatment 

Vapors extracted from the subsurface at the 903 Pad wlll be treated for removal of parhculates 

and VOCs pnor to hscharge to the atmosphere as dlustrated m Figure 4-6 The vapor treatment 
system conceptually dlustrated m Figure 4-6 wdl be newly constructed spezdkally for the 

Subsurface TM/IRA Extracted vapors are fmt passed through a rmst elmmator to remove 

scpccmba 1992 
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entmned condensate that may be present The mst elmmator 1s packed with stamless steel 

mesh that provides a large surface area that allows small e n m e d  4uid  droplets to coalesce 

mto larger droplets that separate by gravity from the vapor stream Accumulated hquids are 

gravity b e d  from the m t  elunrnator wide the vacuum pump 1s off Condensate generated 

by the treatment system wdl be placed M the ground water holdrng tank for subsequent treatment 

(dlscussed below) 

The vapor leavmg the rmst elmmator passes through a vacuum pump provides the dnvmg force 

for subsurface vapor extramon The vacuum pump wdl be spezfied to provide a range of 

operahod service to accommodate the Merent subsurface condlhons at each of the OU2 pdot 

test sites Lower permeabhty clay sods at the Mound for example wdl hkely q u v e  hgher 
vacuum pressure to be apphed to the subsurface to mduce adequate vapor flow than would be 
requlred for the hgher perrneabAty sods at the East Trenches Area W e d  specficauon of 

the vacuum pump as well as a l l  other treatment system components wdl be provided m the Ho t  

Test Plan whch wdl be prepared after regulatory agency approval of the Subsurface 

IM/IRAp/EA (Sechon 5 1) 

The vapor exltmg the vacuum pump is filtered by a HEPA fdtrahon umt HEPA fdters contam 

fabnc filtrahon medn that is capable of removmg pamculates as small as 0 3 mcrons with 99 7 

percent efficiency (Federal Standard 209b) In tlus vapor treatment apphcabon HEPA fdtrahon 

prevents foulmg of downstream process equipment (I e vacuum pump and GAC umts) and 
ensures operahon w i t h  parmulate emissions standards (Sechon 3 2 3) The latter is 

particularly mportant If the extracted vapors contam parhculates contammated with 

radionuchdes Figure 4 6 shows that the vapor treatment process mcludes two HEPA filters 

configured m parallel One of the umts is operated m a standby mode and thus provides 

redundancy m the event that the on h e  filter plugs or otherwise fads Fdter pluggmg is 

momtored with the pressure mdicators mstalled on the d e t  and outlet of the HEPA fdters 

The vacuum pump menhoned above mparts heat to the vapor stream as a result of the work 
performed on the fluid The magmtude of mcrease m vapor temperature depends on many 
factors mcludmg vapor flow m e  and pump duty The vapor stream may have to be cooled to 
ensure efficient adsorphon of VOCs by the GAC umts Optmal admphon efficiencies are 
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acheved at temperatures less than 80 F Ifrequved a heat exchanger wlll be mcluded m the 

pdot system design to cool the vapor stream Figure 4 6 dustrates a water cooled heat 

exchanger where warm water eutmg the exchanger is sprayed cooled (1 e evaporatwe coolug) 
m a recmulahon tank 

The cooled vapor stream is then processed through two GAC adsopbon umts for removal of 

VOCs pnor to hscharge to the atmosphere Adsorptron of VOCs is a result of a physico- 

chemical attxacbon between the VOC molecules and the GAC whch provides a very large 

surface area for adsoqmon to occur The concept design mcludes two GAC umts configured 

m senes (1 e lead and pohhmg posihons) Once the GAC umt m the lead posihon B fully 
loaded with VOCs (1 e spent) it is taken out of service The pohslung GAC umt is moved to 

the lead posihon and a new GAC umt is placed m the pohslung posihon Physical movement 

of the pohshmg GAC umt is not necessary to place it m the lead positxon Tlus is accomphshed 

by changmg the operdclosed configurnon of the process valves Spent GAC generated dunng 

the pllot study phase of the IM/IRA wdl be analyzed for the presence of ra&onuchdes to 

determme whether it may be regenerated or must be managed as a mlxed waste Due to the 
nature of ths remedml achon along with the presence of HEPA fdtmtmn upstream of the GAC 

umts it is expected that the GAC wdl not be contammated with donuchdes and wlll be able 

to be regenerated Regenemuon is typically performed by the manufacturer and mvolves the 

passage of hot an  through the bed to desorb the VOCs The desorbed VOCs are then destroyed 

by hgh temperature mcmerabon 

The mstrumentahon and analpcal samphg locahons shown on Figure 4 6  conceptually 
dustrates the process mformahon necessary to properly operate and evaluate the proposed 

vacuum enhanced vapor extrachon and treatment system Detaded specdlcaaon and placement 

of process mstrumentahon wdl be provided m the mot Test Plan However the followmg 

discussion of process measurements that are common to a vanety of vapor extrachon system 

configurabons wdl a d  m the understandmg of process operahon 

Level measurement on the nust elmmator mdmtes the amount of condensate that has 
accumulated and noMies the operator of the need to dram the umt As menhoned above 
pressure measurement before and after the HEPA fdters provides an m&cmon of filter pluggmg 
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Based on t h s  M e r e n d  pressure measurement the standby filter contammg vupn fdter meda 
is brought on h e  The spent fdter is taken off h e  and its filter medui replaced Slmrlarly 

M e r e n d  pressure measurement acmss the GAC umts pmwdes an mdmbon of umt loadmg 

andor pluggmg 

Real tune momtonng is often employed for c n t n l  parameter measurement alarm and control 

For the proposed vapor treatment system on h e  dubon momtonng mediately downstream 

of the HEPA fiters detects farlure of the fiters to remove m&onuchde-contarmnated partxulates 

If present m the extracted vapors Ldcewlse real tune VOC leak -on 1s used to momtor 

the mtegnty of system pipmg and connechons to ensure emmion free operabon Leaks m 
process pipmg located downstream of the vacuum pump (I e posittve pressure side) and 

upstream of the GAC umts may result m VOC ermssions Leaks on the negatwe pressure side 

of the process do not result m u n d e s d  emssions Rather atmosphenc au rs pulled mto the 

system RCRA leak detecbon 1s often mplemented by momtonng the secondary contamment 

cavity of the process pipmg Specfidy a hydroarbon sensor is placed mto the secondary 

c o n t e n t  cavities of the process pipmg and connected to an alarm In adhaon to these 

alarms the signals from the real tune radlabon and VOC sensors may be used to provide 

automatic shutdown of the system Detiuls of control signal w m g  wdl be presented m the Mot 

Test Plans 

Vapor flow measurement and analysis of vapor samples wdl allow calculatton of contamraant 
mass recovery rates and thus evaluation of system performance Companson of upstream and 

downstream vapor flow measurements provides additional mfonnabon for assessment of system 

vapor leaks Measurement of the temperature of the vapor leavmg the heat exchanger is cruclal 

m mmtamng the operatmg efficiency of the GAC umts 

As mentloned above pdot tesmg of the zn szfu vacuum enhanced vapor extracbon system 

mvolves mjecbon of ambient and heated au mto the test area formabon to study the effect on 

VOC mass recovery Figure 4 7 dustrates the equipment that WIU be used for au mjechon a 

blower and hquid propane gas fired heater Thts equipment wdl be slzed dumg the d e w 4  
design phase of the IM/IRA (I e Test Plan) to provide a range of operabonal service that 

accommodates the M e m t  subsurface comhttons at each of the OU2 test areas Process 
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mstruments and controls wdl be used on the atr mje&on system to ensure proper control of a n  

flows and temperatures 

As noted on Figures 4 6 and 4 7  the vapor mjmon extracbon and treatment system 

components are mounted on a flat bed trader T ~ I S  allows the equipment to be easdy moved to 

Merent vapor extrachon test sites Electnc power necessary to operate these systems at the 903 

Pad test site wdl be obmed from exlstmg power h e s  m the vicmty of 903 Pad Electnc 

power dnven equipment mcludes vapor and ground water extramon pumps am m j a o n  blower 

mstrumentahon and controls coohg water cmuMon pump and heat tracmg 

The South Walnut Creek Basm Surface Water Treatment Faclllty (Smon 4 6 1) is proposed for 

use m treatmg contammated ground water and condensate generated by Subsurface IM/IRA pilot 

test achvihes at the 903 Pad Thls faclllty has been selected because of the uncertamty 
associated with the chemistry of the p u n d  water that may be recovered dvectly beneath the 903 

Pad The South Walnut Creek Basm Surface Water Treatment Fachty is the only emstmg or 

planned RFT treatment system that has been designed to address all of the potend contarmnants 

of concern At OU2 these contaminants mclude VOCs raQonuchdes (1 e Pu Am and U) 
and metals The 881 Hdlside 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 

Basm faclllty to treat contammated Woman Creek Basm Surface seeps and Qscharge the treated 

water to the South Walnut Creek dramage (EG&G 199Oe) encountered strong pubhc opposihon 

with respect to mterbasm transfer of ths seep water It should be noted however that ground 

water at the 903 Pad test site flows m two dmchons northeast toward the South Walnut Creek 

Basm and southeast toward the Woman Creek Basm Thls bidmchonal flow is a result of the 

903 Pad Area bemg located on a potentiometnc crest Therefore use of the South Walnut 

Creek Basm faclllty to treat any ground water that may be recovered at the 903 Pad IM/IRA test 

site does not mse the issue of mterbasm transfer of contammated water The South Walnut 

Creek Basm Treatment System is centrally located with respect to all of the proposed pdot test 

locahons and has spare processmg capacity It IS also proposed that ground water and 

condensate generated from pllot testmg at the 903 Pad be transported to the South Walnut Creek 

Basrn Treatment System by tank truck Truck transport has been selected over pipelme transport 

because of the relabvely short duraoon of the pdot study and the uncemmbes assocmted with 
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producbon of ground water If any Ground water produrnon and chemstry data collected 
dunng the pdot study phase of the IM/IRA wdl allow consideration of the use of other RFP 
treatment systems for post pdot study operabon These data wdl also be used to deterrmne the 

means of contamrnated water transport (tank truck versus pipehe) to the designated treatment 

fachty dunng post pdot study opexahon Can&date RFP water treatment systems that may 

potenmy support the Subsurface IM/IRA are dxussed m Secbon 4 6 

It is estunated that approxmately 1 gallon per mmute (gpm) of ground water wdl be produced 

~fl dewatenng the 903 Pad test afea alluvium The volume of condensate produced wdl be 
m m a l  Ground water and condensate recovered dunng pdot testmg wdl be allowed to 
accumulate rn an msulated and heated holdmg tank located at the test site The contents of the 

tank wdl be transported by tank truck to the South Walnut Creek Basm Treatment Fachty for 

removal of ContamlllilIltS Assummg the use of a 5 Ooegallon holdmg tank and a 5 OOO-gallon 

tank truck one tnp wdl be requlred every 3 days to accommodate a 1 gpm recovery rate The 

one way tmsportabon distance from the 903 Pad test site to the South Walnut Creek Basm 

treatment fachty is less than one half mde vlil Central Avenue and the treatment faclltty access 
road 

As discussed above several mcidental wastes would be generated dunng mstallabon and 

operation of the proposed subsurface acbon at the 903 Pad These wastes mclude personnel 
protective equipment dnll cuttmgs ( i e  contammated sod from well mstallabon) vapor 

extraction treatment residuals mcludmg spent HEPA fdtrabon medn and GAC ground water 

treatment residuals mcludmg sludge and GAC and recovered free phase solvents 

(Section 4 3 3 2) All mcidental wastes from mstallahon and operabon are expected to be 
simllar to those already generated at RFP and wrll constitute a small framon of the wastes 

already processed for storage or d~sposal by the site These sohd wastes wdl be cha rac t ed  

and handled accordmg to RFP waste management operatmg procedures (EG&G 1991h) 

4 3 2 2 ObservationaYStreamhed Approach Considerations 

In accordance with EPA Observabonal/St.mamhed Approach guidance this secbon identdks 
potentd devlabons from the expected con&bons at the 903 Pad test sxte mechamms to idenbfy 



the devmhons and contmgency plans that respond to the demahons Devmons from expected 

condihons are a result of mcorrect assumpbons with respect to site specCic hydrogeology and 

nature of contammahon based on h t e d  site characternahon data As menhoned m 
Sechon 4 3 1 2 the expected condltlions at the 903 Pad based on quahtatwe data regardmg 

the site hstory and quanhmve data derived from mveshgahve act~vihes perfomed near the 
proposed test site but not actually w i t h  the test area In hght of the uncemues assocmted 

with extrapolahon of site con&hons from these data the development of contmgencies to 

respond to unexpected con&hons withrn the test site is a crihcal component of the M/IM 

Table 4 1 presents reasonable devmhons that mght be encountered dunng mplementahon of the 

proposed vapor extrachon system at the 903 Pad test site The table also md~cates the 

mechmsms that wdl be used to identdj the potentnl devmhons and presents contmgency plans 

that wlll be mplemented m the event that a devmhon actually occurs The remamder of th~s 

Sechon provides a detaded explanation of Table 4 1 

Free phase solvent contammhon at 903 Pad is not expected to have penetrated more than 30 

feet mto the claystone bedrock l b s  expected conhhon IS based on a review of e-g RI 
data The potenhal devnhon would be the presence of free phase contammahon at depths 

greater than 30 feet mto bedrock The method for detectmg the devmhon is visual mspecuon 

of sod samples recovered dunng dnlhg of the bedrock vapor extmchon well boreholes The 

contmgency mvolves contmumg the bonng to the lower h i t  of observed contammahon and 

mstahg a well screen to the total depth of the bonng However the bonng wdl not extend 

beyond 100 feet total depth 

Recoverable ground water m the claystone bedrock at the 903 Pad test site is not expected 

Bonngs advanced through the claystone near the 903 Pad dumg previous mvesbgahve efforts 

recovered only dry to moist sod samples It is possible however that the vacuum mduced by 

the vapor recovery wells wdl result m the accumulauon of residual sod moisture m the well 

This potentd devnuon from expected condhons wdl be dmctly measured usmg an electromc 

water level mdmtor The contmgency WLU mvolve retrofittmg the vapor recovery wells with 

ground water extrachon pumps Ground water extracted dunng pdot testmg wdl be transported 

to the South Walnut Creek Basm Treatment System as discussed above 
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DNAPLs are not expected to accumulate m the alluvml or bedrock wells There is however 

UnceftiLUlty 111 ths expectahon and it 1s conceivable that accumulahon of DNAPLs m the wells 

may occur The bedrock wells for example may mxive DNAPLs from pools perched on the 

bedrock The presence of free phase hquid contamraants m ground water extramon wells wdl 

be detemuned by visual m-on of the recovered ground water for an tmmlscible phase The 

contmgency to respond to this devlahon wdl mvolve mf i t tmg  the ground water storage system 

with a hquid phase sepamhon umt 111staUed between the extrachon wells and the storage tank 

Although not expected dumg vapor extrachon system startup it 1s conceivable that donuchde 

contammated partxulates resultmg from dsturbed sods along the length of the extramon wells 

may be entmed mto the vapor stream HEPA fdters are mcluded m the vapor treatment 

process for pmculate removal Fdtrahon protects the GAC agamst foulmg and ensures that 

radionuchdes are not &scharged from the system Spent HEPA filter medn wdl be sampled and 

analyzed for the presence of rahonuchdes If after several weeks of system operahon analysls 

of spent filtration medn estabhshes that ra&onuchde-contammted pmcles are not present m 
the vapor stream HEPA fdtrabon wdl be removed from the process allowing a greater vacuum 
to be pulled on the subsurface If analysis m&cates the presence of ra&onuchdes however 

HEPA filtration wlll be retamed In either event real tune radnbon momtomg wdl be 
conducted 

It is expected that GAC adsorpbon w d  provide cost effectlve recovery of vapor phase VOCs 

Th~s is strrctly a function the VOC mass recovery rate observed dumg the pdot study Based 

on the mass recovery rate the feasibhty of stand alone GAC adsorphon wdl be compared to 

condensabon and thermal oxldation Condensation mvolves chlllmg the vapor stream to hqulfy 

VOCs The hquid stream is recovered and sent off site for recyclmg Residual VOCs m the 

vapor stream are removed by GAC adsorptlon Thermal omdabon mvolves mmedmte 

destruction of VOCs extracted from the subsurface 

FINAL. 
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4 3 3 Evaluation of Remedm 1 ADD=& 

4 3 3 1 Effectiveness 

The proposed subsurface achon at the 903 Pad test site provides an altemahve to excavahon and 

dlsposal of VOC contammated sods VOCs recovered by the GAC adsorphon umts are 

subsequently thermally desorbed and destroyed at an off site GAC regenerahon facrllty Dumg 
the regenerahon process a small quanhty of ash may be generated whch requms land Qsposal 

The achon is also expected to generate sludge from treatment of contammated ground water and 

condensate at the South Walnut Creek Basm Surface Water Treatment Fachty "Ius sludge may 

requlre land disposal and/or on site storage as a hazardous rmxed waste Mewise spent HEPA 

filtration medla may also qum land Qsposal or on site storage as a hazardous rmxed waste 

However generation of spent HEPA fdtmhon medm is expected to be m m a l  and only dumg 

the ntd weeks of operahon Management of treatment system residuals amrdmg to RFP 
standard operatmg procedures wdl elmmate exposure nsks 

Vapor phase recovery is an efficient method for reducmg contarmnant mobrllty and volume By 
addressmg free phase soume contammahon a reduchon m the amount of contarmnant avadable 

to dissolve mto the ground water ultunately results m redurnon of the volume of contamrnated 

ground water migratmg from the test areas A reduchon m tomcity is also acheved by recovery 

and destruction of VOCs Vapor phase recovery may be mplemented usmg relahvely smple 

cost effectwe and rehable equipment As discussed m Sechon 3 there are no ARARS for 

remedlation of subsurface soils ARARS do emst however for treatment and &scharge of any 

ground water recovered dumg the IRA Proposed use of the South Walnut Creek Basm Surface 
Water Treatment Fachty (EG&g 19910 is expected to achleve ARARS associated with ground 
water treatment 

4 3 3 2 Implementabhty 

i 
Vacuum enhanced vapor extrachon is a techcally feasible remedlal amon for OU2 The 
srmphcity of design fabncahon usmg commonly avatlable materials ease of mmteuauce and 
potentd for cost-effemve operahon make zn szm vacuum-enhaud vapor extramon an attractwe 



remedud technology Vapor extrachon is a proven technology that has been successfully apphed 

at many sites In unconsohdated fonnabons vapor extramon has been successfully mplemented 

m both coarse and fine gamexi matenal The alluvml matenal at the proposed test sites is 
expected to be coarse grarned and consst of sand gravel and lesser amounts of sdt and clay 

The bedrock matenal at the proposed test sites 1s consohdated and its permeabhty to au flow 

has not been quanMied Both sandstone and claystone bedrock is expected to have relahvely 

low permeabfibes when compared with the alluvium however bedrockpermeab&y is expected 

to be hgh enough to pernut a measurable vapor flow rate Performance of the proposed systems 

wdl be demonstrated by calculatmg contarmnant mass recovery rates based on vapor flows and 

contammant concentmhons Regenerahon services for the GAC abxphon umts are readdy 

avdable and specd labor slulls are not necessary to construct and operate the vapor extramon 

and treatment equipment 

Factors Lunitmg the success of zn sztu vacuum enhanced vapor extramon at the 903 Pad mclude 

low formanon permeabfity and amount of residual free phase contammhon m the subsurface 

A review of exlstmg data suggest that low formahon permeabhty wdl not be a h t m g  factor 

m the alluvium however bedrock permeabhty may be low Confirmahon of source area 

locations wdl be cnbcal to the successful Implementahon of thls technology as an mtenm or 

final action Should addmonal data become avadable dunng the Phase II RI suggestmg a more 

promismg test area lntenm remedml efforts may be reduected to another site 

As  noted 111 Section 4 2 CERCLA evaluabon cntena mclude assessment of a proposed reme&al 

action with respect to pubhc acceptance Several aspects of the proposed Plan should m i v e  

favorable pubhc acceptance For example the mformabon collected dunng the IhUIlW could 

expedite fmal r e m d  efforts at OU2 Moreover conduct of the IM/IRA could acheve some 

degree of VOC source removal and subsequent destruchon of recovered VOCs Potentd 

removal of subsurface VOC contammabon without the need to excavate should also be received 

favorably In addhon the proposed vacuum enhanced vapor extramon amons pose a very low 

probabhty of spreadmg subsurface contammabon The nsk of spreadmg VOC contammhon 

is small because the sods affected are under negahve pressure and the au sweep mduced by the 

vacuum is collected at the extramon wells The nsk of spIeadmg subsurface donuchde 

contammahon 1s very low because they are non volat.de Some pubhc concern may result over 

I 



the proposed use of a u  mjectron to enhance VOC recovery because of the mcreased nsk of 

spreadmg VOC contammbon Proper design of the mjectron and extmmon systems to ensure 

capture of all mjected a n  mlmmlzes this nsk Another favorable aspect of the Subsurface 
IM/IRA is the use of the ObsemahonaUStreambed Approach m plammg and Implementmg the 

IRA m order to maxuIllze data q d t y  and quanbty Frnally use of exlstmg RFP water 
treatment fachhes to treat ground water and condensate should also be viewed favorably 

No permits are r e q u d  for Implementahon of the Subsurface nwIRA All materials needed to 

construct and operate the proposed m t e m  r e m a  system are commonly avadable Dumg 
the mstallanon of extramon wells appmxnnately 6 cubic yards of dnll cuttmgs (waste sod) wdl 

be generated l h s  matenal may be classlfed as hazardous mlxed waste Extracted ground 

water wlll be treated at enstung RFP fachhes Therefore admmstrabve feasibhty of the 
proposed mtenm acbon appears hgh 

4 3 3 3 Envlronmental Impact 

Commitment of Resources 

The vapor extracnon system proposed for the Subsurface IM/IRA at the 903 Pad wdl not 

requlre construcnon of addbonal treatment fachbes but wdl requm commitment of resources 
(equipment and matenal) to mstall approxlmately SIX extramon wells with component HEPA 

filters GAC umts water collecnon systems and momtonng devices 

Treatment of contammated subsurface water from OU2 wdl result m an mcremental mcrease m 
site pickup and dehvenes of spent GAC umts and replacement umts and chemrcals for the 

pretreatment of water If the pllot testmg phase is successful and the vapor extramon system 

is expected to operate for a year or more dehvenes wdl be spmd out over the course of the 
year and wdl be handled by one of the enstmg Plant chermcal supphers The very small 

number of shpments mvolved for both the GAC umts and the c h e m d  treatment system wdl 

result m an msignficant unpact to human health 

FINAL 



Off site transpoitabon mpacts assoclilted with the shrpment of dewatenng sludge to a med 

waste &sposal site wdl be very low as detemmed m DOE (199Ob) klabvely low 

concentmuons of contamumts the physical form of the waste -sal site acceptance cntena 

and comphce with DOT packagmg and transport requirements al l  mntnbute to very low health 

nsks from mcident free shpment and accident events 

Transwrtation Immc@ 

The proposed subsurface water collecbon system mvolves tmqoxtabon amvibes dunng 

mstallauon and routme opexabons Installatxon transpornon actwibes wdl pnmanly mvolve 

the movement of equipment for dnlhg well mstallahon mated  dehvenes for mstallauon and 

potential off site Qsposal of excavated sods resultmg from ddlmg Routme operauons wdl 

requm the transfer of collected water to the South Walnut Creek Basm Treatment System 

penodic mspecbon and mmtenance of the pumps and collmon systems and occasional off site 

shpment of dewatenng sludge to a low level Illlxed waste dqosal site Potentml health effects 

from fugitive dust dunng mstallabon w d  have neghgble mpacts as &scussed earher m ths 

sechon Given the h t e d  extent of transpoxtabon actnmbes assocnted with the collecbon system 
and the health effect estmates presented m AppendmE transpoxtabon health effects are 

predicted to be very small AdQhonal dmussion dews are provided m Appendm E 

Wetlands 

Wetlands areas have been identlfed near the 903 Pad proposed acuon site These wetlands are 

fed by several seeps that are located m two areas approxunately 1 OOO feet to the southeast of 

the site and approxunately 1 200 feet to the north of the site These seeps typically have flows 

that fluctuate seasonally and normally r e m m  below 2 gpm Many of these seeps dry up dunng 

penods of low recharge 

Dewatenng amviues at the 903 Pad are pmhcted to result m a water extmmon rate of 1 gpm 
or less Inasmuch as there are no technologes for eff-vely conductmg vapor extramon when 

ground water is present removal or collrnon of the water IS a necessity Ground water 

extracuon is not expected to have a sigmfhnt mpact on nearby wetlands because of the small 
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expected flow and h t e d  duratron (3 years or less) However it is known that there 1s 

considerable vamtron m the water table elevatrons w i h  OU2 near surface water bearing urn& 

Therefore it is possible that dewatenng rates may be Merent than p&cted and may have an 

m e t  effect on wetlands The total wetlands area that could be affected by the proposed 903 

Pad amon is estrmated to be less than one forkth of an acre Suitable habitat e m s  m the 

sumundmg area to accommodate any temporary wlldhfe cllsplacement At the conclusion of 

the IM/IRA ground water flow wlll return to its previous levels and any temporary wetlands 

mpacts wlll be naturally mitqpted 

Water treatment altemauves am consi&& m Sechon 4 6 If a treatment altematrve is selected 

its purpose would be to remove contaminants from the water that mght reach a dnnlung water 

source W e  it would be possible to remtroduce the treated water at the collection pomt or at 

the seeps thus preservmg the wetland areas such a program would smply remtroduce clean 

water mto a local ground water system that IS contammated This would contnbute to an 

mcreased potenhometnc surface and tlus an mcreased p0tent.d for contammint mgrahon 

Cumulative ImDacts 

Installation activines wlll result m mcreased vehcular traffic engme ermssions and the number 

of workers The number of personnel r e q u d  for the project wdl be a small mcnxse to the 

assumed yearly additional construchon loadmg 

It IS estmated that two workers wdl be mvolved m roubne operahon and mamtenance of the 

vapor extracbon system at the 903 Pad The same workers wdl also be able to operate and 

mamtam vapor extrachon system systems at Mound and the East Trenches Thls wdl have 
neghgble mpact on the number of Plant personnel In roubne opexahons these workers wdl 

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  VACUUME"CED VAPORRECO VERY AT MOUND class No. ll3) 

Thu sechon presents a detarled descnphon of the proposed amon at the Mound Area Thts 
drscussion focuses on the expected test site condroons proposed treatment systems and 

O b s e r v a h o d S ~ e d  Approach considerahons with respect to dewhons 111 expected test 
site condrhons 

4 4 1 1 Test Site Selection Rationale 

The rationale and cntena used for selechon of the Subsurface IM/IRA test sites is d ~ ~ ~ u s s e d  m 
Section 4 3 1 1 IHSS No 113 a former drum storage locabon at the Mound Area is the 

second site proposed for pllot testmg in sztu vacuum-enhanced vapor extrachon Its locabon 

withm OU2 is shown m Figure 2 2 IHSS No 113 satufies al l  three test site selmon cntena 

as discussed below 

IHSS No 113 was used to store an estunated 1 405 drums contamng pnmady depleted 

u m u m  and berylhum contammated lathe coolant (a rmxture of 70 percent hydraulic oil and 

30 percent carbon tetrachlonde) Records do not mhcate that the drums were bund (Calluns 

1970) Some drums also conwed Perclene (Smith 1975) Perclene was a brand name of 

tetrachloroethylene (Sax and Lewis 1987) I m t d  remednhon of this site was accomphshed 111 

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 r e l w  of freephase chlonnated 

hydrocarbons is mferred from the chemistry of water samples collected from a momtonng well 
adjacent and hydrauhcally downgrahent of IHSS No 113 (Well No 0174 Figure 2 121) 

Water samples collected 111 May 1987 and 1989 conwed 528 0 mglP and 45 0 mg/P of PCE 

respecovely The solubhty of PCE at standard temperature and pressure IS approxunately 

160 mg/4 suggestmg the presence of free phase PCE near IHSS No 113 The potentd for 

residual free phase chlonnated solvents at thls site coupled with a lack of evidence for buned 

drums makes this site suitable for the Subsurface IM/IRA 
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Sod samphg conducted at MSS No 113 after the May 1970 clean up m&cated 0 8 to 112 5 

dtsmtegrabons per m u t e  per gram (dnm/g) (0 4 to 51 pCdg) amwty "hIS contammahon is 

thought to have been transported by wmd from the 903 pad Drum Storage Site Nothmg has 

been found m the hterature to suggest the presence of m-c nuclear mated bund  at IHSS 

No 113 

4 4 1 2  Expected Con&t10ns 

No site specrfic hydmgeologc or chemical dormahon is cumntly avadable for the area withm 

MSS No 113 boundanes However several exploratory boreholes were drilled and momtonng 

wells constructed near the test site These data were used to construct a conceptual model of 

the site hydrogeology and contarmnant type and &stnbuhon A geologc log of the borehole 

dnlled for momtonng well 2087 (approxunately 20 feet east of IHSS No 113) whch is typical 

of the IHSS No 113 area is presented m Appendm D An i M  block dngmm of the MSS 

No 113 test area is presented m Figure 4 8 The &gram dustrates the hydrogeology and 

contammant Istnbubon expected to enst withm 50 feet of the ground surface 

Sand and gravel alluvium extends to approxmately 10 feet below ground surface and overhes 

claystone bedrock that may contam isolated or mterconnected fractures The alluvium is 

expected to be dry but may contam a small amount of seasonal ground water perched on the 

underlyrng claystone bedrock The bedrock is not expected to contam recoverable ground water 

It is expected that PCE compnses the majonty of the VOC contammoon m the IHSS No 113 

area with lesser amounts of carbon tetrachlonde A sample of ground water collected from 

momtonng well 0174 (Figure 2 12) located adjacent to MSS No 113 contamed PCE at a 

concentration that exceeded its solub&ty h i t  The well scmn crosses the allnvlaybedrock 

boundary suggestmg that free phase PCE released at IHSS No 113 lnfitrated the alluvium 

comrng to rest on the claystone bedrock It is hkely 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 dngram shows the residual DNAPL m the alluvium and pools of DNAPL perched 

on the claystone bedrock with some ditraoon of DNAPL along bedrock fractures A review 

of exlstmg momtormg well as budt dn-s and ground water chermstry (Rockwell 1987a) 

with respect to the presence of Qssolved or residual freephase chlorrnated solvents m the 
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claystone bedrock near IHSS No 113 was mconclusive It 1s unportant to note that the presence 

of pools of DNAPL perched on the bedrock IS also u n c e m  and may never be conclusively 

determmed However the presence of very €ugh concentra&ons of PCE m a momtormg well 

adjacent to IHSS No 113 and m hght of the mventory of drum numbers and contents stored 

at IHSS No 113 it is reasonable to d e r  the presence of residual free phase chlonnated solvents 
m the vadose zone Thls m a t e d  may be m o b W  dunng penods of hgh precipitabon when 

ground water may be perched on the claystone bedrock 

4 4 2 1 Proposed Action Based On Expected Con&tions 

Thls section provides a demled descnpbon of the mtenm r e m a  acbon proposed for 

mplementabon at the Mound Area test site (IHSS No 113) The proposed acbon is based on 

the ideahzed conceptual hydrogmlopc and contarmnant drstnbubon model descnbed m Secbon 

4 4 1 2 and wolves 

0 In szm vacuum enhanced vapor extradon for the alluvd mated  

0 In szm vacuum enhanced vapor extracbon m the upper porhon of the underlymg 
claystone bedrock 

Vamr Extraction 

Figure 4 9 dustrates the configurabon of the vapor recovery system At MSS No 113 two 

vapor extracbon wells wdl be rnstalled m both the alluvium and the upper porhon of the 

claystone bedrock and mamfolded to one or more vacuum pump(s) The precise locabon of the 

vapor recovery wells has not been determmed as there currently is no contammant concentrabon 

data avadable for the area withm MSS No 113 boundanes A Phase II RI is currently m 
progress at OU2 and mcludes the advancement of soli bonngs and the construmon of ground 

water morutonng wells withm IHSS No 113 boundanes Pnor to unplemmtabon of h s  porhon 
of the IM/IRA a review of avadable RI data wdl be conducted with respect to identdkd 

locabons of residual chlonnated hydmcarbons In order to prevent sl@cant short cmuitmg 
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of atmosphenc au to the vapor extramon wells the upper 6 feet of the well wdl be constructed 

of blank casmg Should contammatron be observed dumg d n h g  m the upper 5 feet of sods 

the well screen wdl extend across shallow contarmnated sods but no less than 2 feet below the 

surface In thls case an mprmeable cover wdl be mstalld over the ground surface wittun 10 

feet of the vapor extramon wells 

I n t e r n  r e m a  efforts m the alluvlum and bedrock wdl be mlated from each other m order 
to prevent cross contammataon between the two dutmct formatlons Bedrock wells wdl be 
isolated from the alluvium by the mstallaoon of steel surface casmg set mto the bedrock 

Alluvlal and bedrock well construmon schematlcs are provided m Figure 4 5 One a n  mjmon 

well wdl be mstalled m both the bedrock and alluvium and wdl be located between the vapor 

extraction wells These wells wdl be used to mject ambient and heated au mto the formatlons 
to evaluate any enhancement to VOC recovery due to the adhtlonal flow and heat Ambient and 

warm a.w wdl be mjected at a rate equal to one half of the combmed extramon rate Th~s IS to 

msure that mjected a n  does not further hsperse vapor phase contammalts m the vadose zone 
Under ideal condihons of isotropy and homogeneity of the alluvlal sods or bedrock au flow 
hnes can be expected to form a closed loop between the mjmon and extrachon web  gwen 

reasonably close well spacmg (< 25 feet) Ram pressure hstnbutlon eqmons (Johnson et 

al 1989) wdl be used dumg Test Plan development to msure that negatlve pressures are 

mmtamed at the boundary of the test area Stanc pressure momtomg wells wdl be mstalled 

at vanous distances from the well a m y  to venfy capture and to d e t e m e  the area of mfluence 
of the vapor extracnon system 

The conceptual hydrogeolopc model dustrated m Figure 4 8 shows some lunited penetmtlon 

of DNAPL mto bedrock fractures The lack of conclusive evidence of contarmnant rmgrabon 

mto bedrock suggests the need for a consematwe approach to bedrock remedud efforts For this 

reason it is proposed to mstall vapor recovery wells to a mawmum of 30 feet mto bedrock 

Dynarmc performance and effectweness of the zn slm vapor extramon system at MSS No 113 

wdl be assessed as descnbed m Sectlon 4 3 2 1 



The proposed test site selmon was based on quakitwe data from the proposed test site and 

conhbons extrapolated from quanbtabve data collected near the proposed test site Should the 

proposed test site prove madequate an altemahve test site wdl be selected The most hkely 

reason for poor site con&hons 1s the absence of midual free phase DNAPL A prelmmary 
threshold for determmng success wdl be concentrabons of hydrocarbon compounds recovered 

111 the sod vapor equal to 1 ppm as measured with a portable photoionmbon detector cahbrated 

for the major contamrnant expected at the test site The test wdl be conducted for a rmflllllum 

of 7 days before abandonment and new site selmon If the recovered vapor contams 

hydrocarbon concentrabons equal to or greater than 1 ppm the test duratton wdl be k i d d  

whde the test is 111 progress In any case test durahon should not exceed three months 

VaDor Treatment 

A discussion of the system proposed to treat vapors extracted from the subsurface at the IHSS 

No 1 13 test site is presented 111 Secbon 4 3 2 1 

4 4 2 2 ObservationaUStreamhed Approach Considerabons 

A summary of the expected conditions potentnl devlabons and contmgencies relevant to the 

proposed action at Mound is presented m Table 4 2 Many of the items presented m Table 4-2 

are identical for each proposed OU2 test site Therefore ths -on wdl address only those 

items that are umque to the Mound test site The reader is referred to e o n  4 3 2 2 for a 

demled discussion of the items common to al l  OU2 test sites 

The Mound test site is umque m that no recoverable ground water is expected 111 either the 

alluvium or bedrock The potenual devlation would be the presence of a saturated hckness 

greater than 3 feet m the alIuvium andor an accumulabon of ground water m the bedrock vapor 

extracuon wells Th~s potentnl devnbon from expected condmons would be idenMied by dmct 

measurement with an electromc water level mhcator In th~s event the exlstmg wells would be 

retrofitted with ground water recovery pumps Ground water recovered dunng pdot testmg 

would be transported by tank truck to the South Walnut Creek Basm Surface Water Treatment 
Fachty for treatment 

i 



Table 4-2 
Observational/Streamhed Approach 

In Srtu Vacuum Enhanced Vapor Extrahon at Mound (IHSS No 1U) 

Mechan~sm to 
Identlry Dewahom Potentral Dew tlond Contmgcnq 

~ 

Rl d ta p m d c s  s ffnent 
nform t n to place vapor 

extract on and nject on wells 

VOC Co tam ton 
l m t d t o  pppe 3 0 f  t o f  
clayston b drock 

*i rcmv rabl alluvial 
b d r o k g r o  dwat 

h’ frc phas sobe ts 
reove d g r o  dwater 
( f  Y) 

Rad I d c o t a m  t d  
part I tcs tpMent n 
vapor stream 

~ ~ ~ ~~~~~~ 

RIdatadoes otprovlde 
ffaent dorm hon to place 

vapor extract on and inject on 
wells 

~ 

A n a m  ndmterprctat of 
RI data 

~~ 

Plan nd cond ct sod vapo 
sumy to provlde ddihonal 
mfomaoon 

VOCcontamn t o  cxt ds 
deep mto bedrock 

Dvect bsenmto ( tammg 
a d odor) nd mcasurcm nt 
(1 e OVA) of sod borehole 
samples 

Dvect mcas rcmeat 

Advance b nng to lowe I m t of 
contamat on or 100 feet total 
depth 

Recoverable lluvi I d/ 
b drockgro dwat 

Retrofit uactlng vapo 
extract a d njecto wells 
wtb gro nd water pumps 

Install phase separat~on mt Frc phasesobe ts rc 
pnsent m recovered gro nd 
wat (a nY) 

Rado uchd co tam ted 
part culates present n vapo 
stream 

Retam HEPA filters. halyslr of spe t HEPA filter 
med a 

~ 

GAC adsorpt on IS not cost 

t h ologyd t hghVOC 
concentrat 011.5 

ffectmvapo treatm t 

~~ ~ ~~ 

Sampl ng nd analyss of vapor 
stream 

a Install clean a u  mtakc 
pstream f vacuum p mp to 

red ce VOC co ce trat ons 

GAC ds rpt L S C O S ~  
ff t vapo treatm t 

b Evaluat feasbdtyofvapo 
treatment by th m a l  
oxldat on or condensat o 

VOC concentrat on n 

(f I d m w  rem ts) 
xtracted vapors 1 ppm 

Direct meas rcment a Abandon proposed test 6 te 

b Asscssfcasblityof 
considering an alternatwe 
test s te 

VOC on trato n 

(f Id meas rem t) 
xtra dvapors 2 lppm 

Analyss f p 1 t test data wtb 
rrspectt evaluat cnt na 
(Sect 432)  

Post pdot operan n not 
cond cted at test s te 

Postpl t perato flnsrnr 
va m i  h cedvapo 

t b b fa1 
xtrat svstmlsd m d  

Postpl toperat f m m  
va m - e h  dvapo 

xtracto syst m t 
d m d t o b  b fa1 

FINAL 



4 4 3 1 Effectiveness 

Evaluabon of the proposed IRA at the Mound Area with respect to CERCLA effecbveness 

cntem is essentdly the same as the effecbveness evaluabon presented m Sechon 4 3 3 1 One 
Merence however is the elmunabon of treatment system sludge produ&on and assocmted land 

& p s a l  smce ground water is not expected to be recovered at the Mound Area test site 

4 4 3 2 Implementabhty 

Evaluabon of the proposed mtenm rem& acbon at the Mound At.ea with respect to CERCLA 
mplementabon cntem is the same as the unplementabhty evaluabon presented m 
Section 4 3 3 2 

4 4 3 3 Envlronmental Impact 

Comrmtment of Resou- 

Commitment of resources for the vapor extracbon system proposed for the Subsurface IM/IRA 

at Mound wdl be vutuaUy idenbcal to that of the 903 Pad descnbed m Secbon 4 3 3 3 Thls 
level of commitment wdl be low and wdl not have a si&icant unpact on RFP operabons 

TransDortation ImDacQ 

Tmspombon mpacts for the Mound vapor exmaon system are vntually idenbcal to those 

descnbed for the 903 Pad m Secbon 4 3 3 3 

Wetlands 

Wetlands areas have been identdkd near the Mound proposed amon site These wetlands may 
be fed by surface seep flow and are located m two areas appromately 1 OOO feet to the north 



I 
8 
I 

of the site (seeps) and apprownately 1 OOO feet to the northwest of the site (seeps and South 

Walnut Creek) These seeps typically have flows that fluctuate SeasOIliluy and normally remam 

below 2 gpm Many of these seeps dry up durmg penods of low recharge South Walnut Creek 

flows m g e  from 5 gpm to 60 gpm 

Dewatermg actnmes at the Mound are not expected to result m any sigmficant water collemon 

therefore no mpact on nearby wetlands is expected However it is known that there is 

considerable vananon m the water table elevabons m near surface water beanng umts at OU2 

Consequently it is possible that dewatemg may be necessary at Mound and thls may have an 

m d m t  effect on nearby wetlands The total wetlands atea that could be affected by the 

proposed Mound acaon is estunated to be less than one fometh of an acre Suitable habitat 

exlsts m the surroundmg area to accommodate any unhkely wddhfe wlacement At the 

conclusion of the IM/IRA ground water flow If affected wdl return to its previous levels and 

any temporary wetlands mpacts wdl be naturally mbgated 

Water treatment altematwes are the same as those descnbed for 903 Pad m Swoon 4 3 3 3 

Cumulative ImDacQ 

Cumulahve mpacts are expected to be the Same as those dwnbed for the 903 Pad 

4 5 VACUUM ENHANCED VAPOR EXTRACTION AT EAST TRENCHESAREA 
(IHSS NO 111.1) 

Thls swoon presents a detaded descnpbon of the proposed mtenm r e m a  acbon at the East 
Trenches Area Thls dwussion focuses on the expected test site con&bons proposed treatment 

systems and Obsemaoonal/Streamhed Approach considemoons with respect to devmons 111 

expected test site condibons 



4 5 1 Test Site k r m t i o n  

4 5 1 1 Test Site Selection Rationale 

The rabonal and cntena used for selecbon of the subsurface lM/IRA test sites is discussed in 

Secbon 4 3 1 1 MSS No 111 1 (Trench T-4) b u d  site at the East Trenches Area is the thud 

site proposed for pdot testmg zn szcu vacuum enhanced vapor e x m o n  Its locabon w i t h  OW 

is shown on Figure 2 2 IHSS No 111 1 satsfies a l l  three test site selecbon cntena as 

dlscussed below 

A review of the hterature revealed httle speclfic mformabon about the hstoncal use of MSS 

No 111 1 The avadable mformabon descnbes waste dqmsal amvibes at the East Trenches 

Area as a whole To summarize the b u d  trenches m thls area were used between 1954 and 

1968 for the disposal of samtary sewage sludge contammated with u m u m  and plutomum and 

approxlmately 300 flattened empty drums contammated with uraLllum (Illsley 1983) However 

MSS No 11 1 1 is not expected to contam flattened drums F i g u ~  2 2 idenflies those trenches 

where drums were observed or detected by magnetometer survey 

Based on thts descnpbon one would not expect to find si@icant concentrabons of chlonnated 

solvent However a water sample collected m May 1988 from a momtonng well 3687 

(Figure 2 13) adjacent to MSS No 11 1 1 contamed 221 8 mglP of TCE The solubhty of TCE 

is 1 100 mg/4 at standard pressure and temperature The concentsibon of TCE m the water 

sample represents a sigmfkant fracbon of the TCE solubhty h u t  suggestmg the possibhty of 

residual free phase TCE near IHSS No 111 1 

Although the radnbon content of the sewage sludge reportedly ranged from 382 pCdg to 

3 590 pCdg (Owen and Steward 1973) there are no reports of metalhc nuclear ma ted  

dehberately buned m MSS No 111 1 The only other ma ted  reportedly buned m MSS 

No 11 1 1 is plutomum and u m u m  contammated asphalt planEnng from the solar evaporabon 

ponds (Illsley 1983) The potenml presence of residual free phase TCE coupled with a lack 

of buned drums and metalhc nuclear matenal makes IHSS No 111 1 a suitable test site for thls 
IM/IRA 



4 5 1 2  Expected Conchtiom 

No exploratory bomgs have been advanced through MSS No 111 1 however two b o ~ g ~  

were advanced approxunately 40 feet north of the trench Momtonng wells were constructed 

m these boreholes (Wells 3587 and 3687) (Figures 2 13 and 2 15 -vely) and geologc 

water level and chemistry data are avadable These data were used to construct a conceptual 

model of the site hydmgeology and contarmnant type and dlstrrbuhon A geologx log of a 

borehole advanced for momtomg well 3687 (typical of the test area) IS presented m 
Appenda D The 

hagram illustrates the hydmgeology and contammint type and cfistnbuhon withm 120 feet of 

the ground surface 

An 1deahza-l block dmgram of the test area IS presented as Figure 4 10 

Sand and gravel alluvium extends to approxmately 10 feet below ground surface and overhes 

pnmady sandstone bedrock At Well 3687 (Figure 2 13) an 11 foot h c k  mterval of sandy 

claystone was reported h t l y  underlying the alluvium A fine to medtum gmned sandstone 

underhes the sandy claystone and extends to at least 75 feet below ground surface The 

sandstone is underlam by claystone whch may contam isolated or lnterco~ected fractures 

Unconfined ground water is expected to be encountered at 35 feet below ground surface m the 

sandstone Bedrock geology vanes m the area unmedmtely surroundmg IHSS No 11 1 1 Based 

on geologic logs of nearby sod bonngs claystone underhes the alluvium south of MSS 
No 111 1 and sandstone underhes the alluvium to the west 

TCE is expected to be the pmary contaminant at ths test site A sample of water mllected m 
May 1988 from Momtonng Well 3687 conwed 221 8 mg/P whch represents 20 percent of 
the TCE solubfity h i t  The hlgh 
concentrahon of TCE w i h  40 feet of IHSS No 11 1 1 suggests the presence of residual free 

phase TCE m the sods and aqulfer underlymg th~s b u d  trench The block dngram 

(Figure 4 10) shows the downward migranon of DNAPL through the unsaturated alluvium and 

sandstone leavmg a zone of residual free phase solvent Because the solvent has a specrfic 
gravity greater than 1 0 the solvent is shown migratmg downward through the saturated zone 
commg to rest m structural depressions on the claystone and mgratmg a short &stance along 

fractures m the claystone The presence of pools of DNAPL on the claystone 1s by no means 

Th~s well is screened m the sandstone bedrock 
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certam Well cemented zones withm the sandstone may have stoppea its mgrabon or the 

capacity of the sedments overlymg the claystone to absorb DNAPL may exceed the volume of 

DNAPL released from the trench It is mportant to note that residual DNAPL andor pools of 
DNAPL have not been observed at MSS No 111 1 or at OU2 m general However it 1s 

reasonable to d e r  its presence by extrapolatmg from nearby ground water chermstsy physical 

properbes of the contammants and hstoncal actwibes at OU2 

4 5 2 1 Proposed Action Based On Expected Con&ions 

The section provides a detaded descnpbon of the m t e m  rem& acbon proposed for 
lmplementation at the East Trenches test site (IHSS No 1 1  1 1) The proposed acbon 1s based 

on ideabzed conceptual hydmgeolo~c and contarmnant dMnbubon model descnbed m 
Sechon 4 4 1 2 and mvolves 

0 In sztu vacuum enhanced vapor extracbon for the alluvlal matenal 

0 In sztu vacuum enhanced vapor extrachon coupled with ground water depression 
m the sandstone bedrock 

VaDor and Ground Water Extraction 

The claystone w f l  not be addressed m ths actlon The depth to claystone at the test site is many 
tmes deeper than at other proposed OU2 test sites Therefore it 1s less hkely that recoverable 
contammahon has penetrated to claystone Figure 4 11 flustrates the codigurabon of the vapor 

recovery system m cross secbon and plan view 

Two vapor extrachon wells w f l  be mstalled m both the alluvium and the sandstone bedrock 

One parr of alluvlal and bedrock wells wlll be mstalled on either side of the b u d  trench 

Because matenals were bund m the trench and hstoncal records of matenal type and quahty 

may be rnaccurate it was beheved appropnate to avoid dnlltng through the trench itself The 

Phase 11 RI that is currently m progms at OU2 mcludes the advancement of two sod bomgs 
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w i t h  MSS No 111 1 Pnor to unplementabon of this porhon of the IM/IRA a review of 

avzulable RI data wdl be conducted with respect to the presence of residual DNAPL or buned 

drums at ths locabon 

Remedd efforts m the alluvium and sandstone wdl be ~ ~ l a t e d  from each other 111 order to 

prevent cross contammabon between the two dstmct formmons Sandstone wells wdl be 
isolated from the alluvium by the mstallabon of steel surface casmg set m sandstone Alluvml 

and sandstone well construmon schematxs are presented as Figure 4 5 One alluvml well wdl 

be used for vapor extramon and the second well mstalled on the opposite side of the trench wdl 

be used as an ambient or heated an mjmon well to mduce an an sweep under the trench Both 

sandstone wells wdl be fitted with ground water depression pumps m order to expose any 

residual DNAPL held m the sandstone by capdlaq forces One sandstone well wdl be 

marufolded to a vacuum pump The second well mstalled on the opposite side of the trench wdl 

be used to mject ambient and heated an to mduce an an sweep through the test site For 

reasons discussed m Secbon 4 3 2 1 bedrock wells wdl extend several feet mto the claystone 

bedrock Thls is to allow for the collmon and recovery of free phase DNAPL should it be 
encountered at the sandstone/claystone mterface 

The proposed test site selmon was based on quahtatwe data from the proposed test site and 

conditions extrapolated from quanotatwe data collected near the proposed test site Should the 

proposed test site prove madequate an altemaove test site wdl be selected The most hkely 

reason for poor site condioons is the absence of residual free phase DNAPL A prelunmary 
threshold for detemllllng success wlll be concentrabons of hydn>carbon compounds recovered 

in the sod vapor equal to 1 ppm as measured with a portable photoiomzabon detector dbrated 

for the major contammint expected at the test site The test wdl be conducted for a m m u m  

of seven days before abandonment and new site selechon If the recovered vapor contams 

hydrocarbon concentrabons equal to or greater than 1 ppm the test durabon wdl be decided 

whde the test is m progress In any case test durabon wdl not exceed three months 



Vamr and Ground Water Treatme nt 

A chscussion of the systems proposed for treatment of vapors and ground water extracted from 

the subsurface at the MSS No 111 1 test site are presented m Sechon 4 3 2 1 

4 5 2 2 ObservationaUStreamhed Approach Considerations 

A summary of the expected conchbons potentd devmons 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 idenhcal for each proposed OU2 test site Therefom this -on wdl address 

only those items whch are umque to the Mound test site The reader IS referred to Secbon 

4 3 2 2 for a demled discussion of the items common to a l l  OU2 test sites 

The East Trenches test site 1s umque m that ground water 1s expected to be present m sandstone 

bedrock w i t h  35 feet of the surface However avhb le  data suggest considerable vanablllty 

111 bedrock geology near the test site Therefore a potentnl devlabon from expected conchbons 

would be the presence of claystone or mterbedded sandstone and claystone under the proposed 

test site This conchbon may result III a lack of recoverable ground water The mechamsm to 

identify this devnbon would mclude visual observabon of sod samples recovered dunng dnlhng 

and by estabhshmg the presence or absence of water m the extramon wells usmg an electrolllc 

water level mdmtor The conmgency would mvolve abandontng the ground water pumpmg 

effort and performmg a vacuum enhanced vapor recovery acbon sunllar to that proposed for the 

Mound Area test site 

4 5 3 Evaluation of Remaal ADDroach 

4 5 3 1 Effectiveness 

Evaluabon of the proposed mtenm rem- amon at the East Trenches Area with respect to 

CERCLA effecbveness cntena is the same as the effectwenas evduabon presented m 
Secbon 4 3 3 1 



Table 4-3 
Observat:onal/Streamhed Approach 

In Srtu Vacuum Enhanced Vapor Extraction at East Trenches (IHSS 111 1) 

Meehantrms to 
Idenhfy Dmatnms Potentral Denatrons 

An- and mteqrctatron of 
RI data. 

RI data pmdes s ffiaent 
nfonnat on to pl ce vapor 

extract on and nject on wells 

RI data does not pmUe 
s ffaent mfomhon to 
place vapor extract on and 
injemon wells 

Sat rated thxkness greater 
than 3 feet 

Plan and conduct soll vapor 
swvcy to p m d  add trona1 
dorm tron 

Dmctmeas rem nt No rem rable alluvial 
gro ndwater 

hy'o free phase solvents n 
rccovercdgro dwat 
(bedmcko alluvi m) 

sa ra dsadst 
c nt redwth 60f  t f 

Retrofit uastmg alluvlal wells 
wth ground water pumps 

Install phase separatron unit Free phase rotvents an 
presetmrecoveredgro d 
water 

Dmct obscmtion 

Nogro dwat wth  60 
feet of the s rface 

Elm t gro dwat 
depressi0 port on of proposed 
action 

D n c t o b ~ r v a t  ofrecovered 
soll samples d nng dnhng and 
measurement of water level m 
completed well ll th * 

Rad0 chdGcontanun ted 
pamculates present m vapor 
stream 

An lyssofspe tHEPAfilt r 
m d a  

Rad Id-cotam t d  
part I tesnotpresent n 
vapo trem 

GACadsorpto s a t  
ff t apo trc tm t 

t ch ology (based on VOC 

GAC adsorpt on 15 not a cost 

technology d e to h gh VOC 
conce tratons 

ffectrvevapo treatm t 
Samphg and a n a m  of vapor 
tream 

a Install clean au intake 
pstream of vac m pump to 

reduce VOC concentrations 

b Evaluat feasbhtyofvapo 
treatment by thermal 
mdation or condensat on 

All OU2 contamin nts of 
c o c m  o t p n s e t m  
recovered gru nd water and 
cond nsate 

Samphng and analysis of 
rcmredgro dwat and 
condensate 

Use most apprupnate RFP 
treatme t syst m to p'ocess 
rreovered gro nd water and 
cond nsate 

All OL'2 ntam ants of 

Dmct observatron Usemost ppmpn t RFP 
treatment qstem(s) to process 
recovered gro nd water and 
assess p peh vb tank truck 
transport 

v o c c o  trat 
extracted vapors 1 ppm 
(f Id meas rcm ts) 

D rect meas rement. a Abando proposed test s te 

b Afscmfeasbltyof 
considcnng an altematm 
test s te 

VOCco trat m xtra td  
apors 5 1 ppm (f Id 

meas rem t) 

Post pilot operat on of UI M( 

vacu m t n h  ccdvapo 
xtraetl s y s t m i s  ot 

d med to be benef aal 

Analync of pllot test data wth 
respectto valuato cnten 
(sccto 43.2) 

Post pllot operation not 
cond ct d at test te 

Post p lot operat 0 of UI ZLIU 
M m c h  dvapo 

b b nefaal 
xtract syst m s d  m d to 



4 5 3 2  Implementab fity 

Evaluatron of the proposed mtenm r e m a  -on at the East Trenches Area with respect to 

CERCLA mplementauon cntena IS the Same as the mplementabhty evalmon presented m 
Sectron 4 3 3 2 

4 5 3 3 Envmnmental Impact 

Commitment of Resou- 

Commitment of resources for the East Trenches vapor extramon system wdl be very low and 

vlrtually the same as that descnbed m S m o n  4 3 3 3 for the 903 Pad 

TransDortation I m D a c Q  

These wdl be slmrlar to the 903 Pad vapor extmmon system mpacts Given the lmted extent 

of transportation actrvitres assocnted with the coilemon system and the health effect estmates 

presented m Appendlx E transportaoon health effects are predicted to be very small Addmonal 

discussion dews are provided m Appendu E 

Wetlands 

Wetlands areas have been identlfied near the East Trenches proposed actron site These wetlands 

are associated with South Walnut Creek and Pond B 1 that are located appmmately 800 feet 

to the north of the site South Walnut Creek has flows whch fluctuate seasonally mgmg from 

5 to 60 gpm 

DewateMg actwibes at the East Trenches axe predicted to result m a water collmon rate of 

1 gpm or less Inasmuch as there are no technolopes for effemvely conductmg vapor extramon 

when ground water is present removal or collemon of the water IS a necessity This IS not 

expected to have a sigdkant mpact on nearby wetlands because of the small expected flow and 

the h t e d  dumtron (3 years or less) However it IS known that there is considerable v m o n  
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m the water table elevabons m near surface water beanng umts at OU2 Therefore it is possible 

that dewatenng rates may be Merent than predmed and may have an m k t  effect on 

wetlands 

The total wetlands area that could be affected by the proposed East Trenches w o n  is emmated 

to be less than one twenneth of an acre Suitable habitat emts m the sumundmg area to 

accommodate any tempomy wddhfe dlsplacement At the conclusion of the IM/IRA ground 

water flow wdl return to its prevlous levels and any tempomy wetlands mpacts wdl be 
naturally mibgated 

Cumulative ImDacts 

Cumulabve mpacts of the vapor extracbon system at the East Trenches wdl be the same as for 

the 903 Pad descnbed m S a o n  4 3 3 3 

4 6 DESCRIPTION OF ALTERNATIVE WATER "REATMEN" FACILITIES 

The Subsurface IMm considers the use of exlstmg or planned RFP water tmatment fachhes 

for treatment of contammated ground water and condensate assocxited with opemhon of the 

proposed vapor extracbon systems at the 903 Pad Mound and East Trenches Areas The final 
selecbon of the RFP treatment system(s) that wdl be used to support the Subsurface wlll 

be based on the actual contammabon observed m the recovered ground water and the results of 

perfomance testmg each of the treatment systems However for the reasons dlscussed m 
Secbon 4 3 2 1 the DOE wishes to retam the South Walnut Creek Basm Surface Water 

Treatment System as the preferred system at ths tune Mwicabons to thls mtd stmtegy may 

be made as part of the observabonallstreamled approach (see Tables 4 1 and 4 3 regardmg 

ground water treatment) 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

"Ius secbon descnbes each of the RFP treatment hchbes with respect to operabon conmuant 

removal capabhbes and avadable processmg capacity The RFP water treatment fachbes 

mclude 

0 South Walnut Creek Basm Surface Water Treatment System 

0 881 Hdlside Ground Water Treatment System 

0 Buildmg 231B GAC Adsoxpbon System/Buildmg 374 Evaporabon System 

4 6 1 South Walnut Creek Bas m Surface Water Treatm ent Svstem 

The South Walnut Creek Basm Surface Water Treatment System 1s bemg constructed as part of 

an MAL4 at OU2 (EG&G 19910 The system mcludes chermcal pmcipitabodrmcrofdtrabon 

and GAC adsoxphon umts for removal of rahonuchdes metals and VOCs from surface water 

Installabon of the GAC adsoqbon porhon of thts treatment faclllty has been completed and 

operation began on 13 May 1991 Installabon of the chermcal preapitabon and microfdtrabon 

umts was completed on 24 Apnl 1992 and system startup occumed on 27 Apnl 1992 

The South Walnut Creek 33am Surface Water Treatment System IS flustmted m Figure 4 12 

Chemical treatment mvolves ad&bon of uon salts and h e  to cause coagulabon and flocculabon 

of suspended pmculates present m the wastewater to produce a filtenble fernc hydroxlde 

precipitate or floc Smce the predommant state of radonuchde and metal contammints m 
natural waters is pmculate these morgmc contammants wlll be removed through enmeshment 

m the fernc hydroxlde floc (EG&G 19910 Removal of ra&onuchdes and metals exlstmg m 
a soluble state may also be acheved dunng chermcal treatment by adsovbon to the floc The 

floc wdl be removed from the process stream by cross flow membrane filtrabon The membrane 

filter is m a shell and tube configurabon with the membrane located on the mside of the tubes 
Water is pumped through the filter tubes and water passes through the membrane ( le  

permeate) under the force of the process operatmg pressure The fdters are designed so that 

clean water wdl pass through the membrane m a w o n  peqen&cular to the mam process 
flow (1 e cross flow filtmhon) Flow not passmg through the membrane wdl be recycled to the 

concentrabon tank A framon of the recycle slurry wdl be bled from the process for sohds 
I 
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removal by gravity separabon and pressure f i lmon The filter press cake IS expected to be 
approxunately 30 percent sohds by weight and wdl be s t a b M  with the a h o n  of portland 

cement The cmss flow filter permeate wlll be neutdzed by the addIbon of sufinc acid and 

wdl be further processed by GAC adsorpbon umts for removal of VOCs as described below 

Figure 4 12 shows that the GAC Adsorpbon Treatment System for the South Walnut Creek 

Basm surface water treatment system consfits of two on h e  GAC umts and two on h e  

standby GAC umts Each GAC umt IS 60 mches hgh and 87 mches m h e t e r  and contams 

2 OOO pounds of GAC The on h e  umts are operated m senes (1 e lead and pohshmg 

positions) Once the GAC m the lead umt IS detemmed to be spent it IS taken out of service 

The GAC umt m the on h e  pollslllng posibon becomes the new lead umt and one of the on 

h e  standby umts is placed m the on h e  pohshmg posibon Rotabon of the GAC umts mto 

the lead pohshmg and standby posihons is accomphshed by changmg the opedclosed 
codigurabon of the process valves Physical movement of unspent GAC umts is not necessary 

dunng ths procedure The spent GAC is replaced with a new umt contmmg v m  GAC The 

newly mstalled umt is rmmedntely placed m the on h e  standby mode Spent GAC wlll be 
analyzed for the presence of rahonuchdes and for toncity by the EPA Tomcity Chmctensbc 
Leachmg procedure (TCLP) Results of these d y t ~ c a l  tests w d  determme d spent GAC from 

ths process may be regenerated or must be managed as a hazardous med waste As of h s  

wntmg the process has not yet generated spent GAC 

The South Walnut Creek Basm Surface Water Treatment System was designed to contmuously 

process surface water mfluent at a rate of 60 gpm This flow rate corresponds to the design 

flows estabhshed for the South Walnut Creek Basm IM/IRA surface water collecbon systems 

However design flows are m m u m  anticipated surface water flows for the collecbon systems 

and d u e n t  flows from the South Walnut Creek Basrn sources wdl on the average be 
substantnlly less than 60 gpm For example GAC Adsorpbon System operatmg data for May 

and June 1991 two relatwely h g h  precipitabon months mhcate that on the average the South 
Walnut Creek Basrn sources have produced less than 50 percent of collemon system design 

flows The unused processmg capacity could be used to treat ground water and condensate 

generated by the Subsurface IM/IRA 



4 6 2 881 Hdlside Ground Water h t m  ent Svstem 

The 881 Hdlside Ground Water Treatment System 1s currently bemg mstalled under the ground 

water IM/IRA for OU1 The system was designed to treat ground water mvered  at the 881 

W i d e  Area The rate of ground water m v e r y  is expected to be approxunately 5 to 10 gpm 
and the ground water contammnts of concern mclude VOCs metals and u m u m  The 

treatment process operatmg plan mcludes treatment of collected ground water at the process 

design rate of 30 gpm dunng one 8 hour SM per day The eqwgment remams idle throughout 

the remammg two shdts Ground water and condensate gene- by the Subsurface IM/IRA 

therefore be treated duMg one of the rernammg 8 hour sh& 

Figure 4 13 shows that the design of the 881 Hdlside Ground Water Treatment System mcludes 

W/ peromde and ion exchange umt operabons A pumped feed system wdl be used to mject 
a 50 percent hydrogen pemmde solubon mto the wastewater mflnent h e  The surface 
watedhydrogen pemude m m r e  wdl then pass through an m h e  stabc m e r  before entenng 

the W omdaaon reactor In the reactor the nuxtue is exposed to W hght where VOCs axe 
oxldlzed to carbon hoxlde and water 

The effluent from the UV oxldahon mctor wrll then be pumped through fabnc fdtmbon umts 

to remove any suspended sohds that may be present m the processmg stream Dissolved 

u m u m  and metal contammints wdl then be removed by the amon and cabon exchange umts 
respectwely Regenembon of the amon exchange resm wdl not be requved because of the hgh 

affiity and capacity of the resm for u m u m  The expected We of the amon exchange umts is 

greater than 30 years at the expected mfluent flows and u m u m  concenmons Although other 

mons (e g chlondes sulfates) wdl mtm.lly be adsorbed to the fesm the preferenbal adsorphon 

of u m u m  wdl result ~fl hsplacement of the other mons The spent resm wdl ultmately 

qum sohMicaaon and Qsposal as a low level hazardous waste The cahon exchange resm 
has a hgh aff'mty for hgh molecular weight metals (e g mercury copper lead) It is assumed 
that unlzke the amon exchanger the cabon exchange resm wdl requm regenerabon Effluent 

from the ion exchange column tram is stored m holdmg tanks pendmg laboratory analysls 

results 
estabhshed for the fachty the treated water IS hharged  to the SID 

Upon vedicabon that contammnts have been removed to acheve the effluent standards I 
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A f a  altematwe for treatment of ground water and condensate generated by the Subsurface 

lM/IRA is the use of the planned Buidmg 231B GAC AdsoIpbon System and the emtmg 

Buidmg 374 Evaporabon System These treatment system Configumons are dlustrated m 
Figure 4 14 and are described below m dew 

The GAC adsorphon system dlustrated m Figure 4 14 1s planned for construmon and start up 

near Bulldmg 231B by the end of 1992 Ths fachty 1s bemg mstalled to provide VOC 
treatment for decontammahon wastewater generated at the RFP (e g dnll ng decon-on) 

Current treatment system design mcludes mstallahon of a 13 Ooegallon wastewater holdmg tank 

and a 5 OOO gallon mfluent equalmoon tank The 500 OOO gallon wastewater holdmg tank 
shown m Figure 4 14 currently exlsts but IS not m use Operatmg plans for the 231B GAC 

Adsorpbon System mclude use of thls storage tank for acld~t~onal mfluent storage capacity when 

requlred Treatment system design mcludes at least two fabnc fi lmon umts configured m 
parallel The parallel configurabon allows water to be treated with one fdter on h e  wNe 
filtrabon medn m the other fiter is bemg replaced Due to the relatwely small quanobes of 
decontammation wastewater generated annually (approxunately 500 OOO gallons) treatment 

system design mcludes Qsposable GAC umts The process wdl mclude two 55 gallon GAC 

umts m a leadpohsher arrangement Each 55 gallon umt is 36 mches hgh and 22 mches m 
diameter and contams approxunately 165 pounds of GAC The m m u m  rated flow capacity 
through each umt is 10 gpm Although the fabnc fitrabon umts wdl remove the majonty of the 

suspended sohds from the process mfluent small particulates wdl pass through to the GAC 

umts It is therefore expected that the GAC umts wdl be contarmnated with pmculate 

radionuchdes and thus requm disposal as a hazardous mlxed waste The treatment system 

mcludes a 5 OOO gallon effluent storage tank to temporarily hold processed water pnor to 

transport to Bulldmg 374 

The plan of operahon for the Buddmg 231B GAC AdsoIpbon Treatment System mcludes tank 
truck transport of decontammabon wastewater to the fachty batch processmg of approxmately 
10 OOO gallons per week at a flow rate of approxlmately 7 gpm and tank truck transport of the 

treated effluent to the Buidmg 374 Low Level Wastewater Treatment System The one way 
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travel &stance between Buddmg 231B and Buddmg 374 is approxmately 1 mde vlii 7th Street 
Central Avenue PA Portal #1 and west on Patrol Road 

The Buddmg 374 LowLevel Wastewater Treatment System (Figure 4-14) processes 

approxunately 12 to 15 d o n  gallons per year of low level wastewater (1 e C 13 500 PcdP 

of radioacbvity) Influent sources for thu system mclude RFP process wastewater and mcidental 

RFP surface waters (1 e site runoff) The treatment system mcludes chemcal precipitabon 

vacuum fitrabon and evaporabon umt operabons Chermcal treatment mvolves adQbon of mn 

salts and lune to cause coagulabon and flocculabon of suspended pattmlates present m the 

wastewater to produce a fdterable precqitate or floc monuchde and metals contarmnants 

present 111 the wastewater stream 111 a parhculate state tend to become enmeshed 111 the floc as 

discussed m Secbon 4 6 1 The floc IS then removed from the process stream by vacuum 
filmbon The filter cake produced is approxunately 30 percent sohds by weight and is 

stabhed with the adhbon of portland cement The morgamc contarmnants m the f d t e d  

process stream are then concentrated by a four stage mulbple effect evaporator Evaporator 

vapors whch are free of morgamc contammnts are condensed and recycled to the RFP 
process water supply The bnne concentrate is processed by a spray dryer to evaporate the 

remaumg hquid The resultmg byproduct sohds (1 e salts) are removed from the process by 

a bag filter umt and subsequently sohMied with the addmon of portland cement The volume 

of sohdlfed waste or SaltCrete from th~s acbon represents a small fiamon of RFP s annual 

production of ths type of waste Storage and Qsposal plans for such waste were Qscussed m 
the envmnmental assessment for the partd closure acbon at the solar ponds (DOE 1991c) for 

whch a fmdmg of no sigmfkant mpact was issued Because of the relabvely low 

concentrations of the contamrnants the sohd form of the waste the protecbveness of the 

packagmg and the comphce with apphcable RCRA requirements stonng these mateds at 
the RFT or other DOE locabon pendmg d~sposal would not matenally change the mpacts 

assessed for ths acbon 

The treatment technologes that comprise the Buddmg 231B GAC Adsoqmon System and the 

Buddmg 374 Low Level Wastewater Treatment System (GAC adsorpbon chemcal 

precipitabodvacuum fdtrabon and evaporabon) are well suited for removal of VOCs 

radionuchdes and metals that may be present 111 the Subsurface IM/IRA ground water and 



condensate In addmon exm processmg capacity currently exuts at both fachbes Although 

the Buddmg 374 treatment fachty often operates at its maxmum capacity f luent  storage at 

Buddmg 231B and batch processmg of collected ground water and condensate allow use of the 

fachty dunng off peak penods 

4 7  ENVIR ONMENTAL EVALUATION OF NO ACTION 

4 7 1 Aw Ouahtv Imma 

The No Achon Alternatwe wdl not further mpact the exmng atr quahty as dwussed m the 

RFP Frnal Envmnmental Impact Statement 1980 (DOE 1980) 

4 7 2 Water Ouahty Imm& 

The No Acbon Altematwe would not contam or remove donuchdes VOCs or metals from 

the subsurface at OU2 As a result the No Amon Altemabve would pose a long term release 
nsk to the general pubhc However short term nshs assocmted with the No Acbon Atematwe 

are msigdicant because contammated ground water is contamed well w i t h  the RFP boundary 

and surface water Qscharges from the RFP are momtoxed and treated If necessary m 

accordance with the Plant s NPDES permit The No Actlon Altematwe would requm that the 

current quarterly site momtonng be conmued 

4 7 3 Terrestnal and Aauatrc ImDacts 

The No Action Alternabve wdl not rnvolve any short term unpacts to temstrral and aquabc 

biota 

4 7 4 Wetlands and Flooddams 

The No AcQon Altemabve wdl not mvolve any short term mpacts to wetlands and floodphns 
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4 7 5  

The No Achon Alternatrve wdl not mpact threatened and endangered tpcies 

4 7 6 Cultural Resou- 

The No Acbon Aternatwe wdl not mpact cultural resources as no sites at the RFF have 

potentd ehpbhty for the Nahonal Repster of Hstonc Places @G&G 1991a) 

4 7 7  q~ ShortTerm 1v1 

Land w i t h  OU2 is currently undeveloped and wdl remm so as part of the RFP for the 

foreseeable future OU2 hes withm the RFP secunty boundanes and is not accessible to the 

general pubhc Therefore the No Achon AltemaQve wdl have no effect on the short term uses 

and long term produchvity of lands at OU2 

4 7 8 Personnel FxDoSures 

The No Achon Altemahve wdl have m a l  mpact on current workers mvolved at OU2 or at 

adjacent RFP sites Workers wdl contmue to momtor ground water quarterly whch would not 

present any ad&tional mpacts Because the sources of hazardous wastes would neither be 
removed nor controlled the possibfity of contammated ground water mgratmg off site would 

mcrease over tune Th~s could then become a source for pubhc exposure m the long term 

4 7 9  

The No Action Altemahve wdl not requlre any addfional comrmtment of resources 

4 7 10 Transwrtat ion Im~scQ 

The No Achon Altemahve wdl not requue construcbon or transport of matenals Therefore 
wdl be no ad&honal on site or off site transportatton actrvihes 
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4 7 11 Cumulative hmc@ 

Because there are no add~t~onal r e m a  actwibes assocnted with the No M o n  Atematwe 

there are no cumulatwe mpacts relatmg to the envvonmental cntena idenaers m Secbons 4 7 1 

through 4 7 10 

4 8  COMPARISON OF ENVIR0"TA.L EFFECTS 0 FRFPIlWIRAS 

Table 4 4 compares the envmmental mpacts of the proposed Subsurface IlWIIU at O W  with 

other IM/IRAs currently bemg mplemented at RFP There are no envmmental mpacts 

associated with the No AcQon Altematwe with respect to subsurface VOC conmunabon at OU2 

as mdicated m Table 4-4 ' Ibs is consistent with the absence of any threat posed by the 

subsurface VOC contamumon at OU2 (Smon 1) Impacts m all  categones from the proposed 

action (envmnmental long term pubhc exposure worker exposum off site and on site 
transportation) are not expected to be sigdicant 
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SECTION 5 

-ATION 

Th~s sechon presents the mplementahon plan for 

PLAN 

conduct of the Subsurface IM/IRA 

Implementahon wolves the preparahon of a Test Plan for each of the three pdot tests proposed 

m the IM/IRAp/EA The Test Plans will provide all the engmeenng designs performance 

speclficaoons and procedures necessary for well mstallahon and fabncabon of the vapor 

extrachon and treatment umt The Test Plans will also provide the necessary procedures and 

guidance to successfully execute the pdot tests Followmg compl&on of each pdot study a Test 

Report wdl be prepanxi summanzlng the test data Recommendahons for post pdot study 

operation of the zn szru vacuum-enhanced vapor extrachon system WIU also be presented m each 

Test Report based on evaluahons of the test data Sechons 5 1 and 5 2 &uss the elements of 

the Hot  Test Plans and Test Report respectwely 

5 1 PILOT STUDY TEST PLAN€ 

Test Plans wdl be prepared to provide comprehensive and detarled guidance for conduct of the 

Subsurface IM/IRA pdot stuhes at OU 2 A Test Plan wdl be prepared for each of the three 

pdot studies (1 e 903 Pad Mound and East Trenches) Although the Test Plans wdl be slrmlar 

m format and content each wdl be tarlored to test specfic objrnves Table 5 1 provides a 

prehmary outhe that wdl be used to prep= the Test Plans Although the fmal Test Plan 

format may dlffer from that shown m Table 5 1 the elements represented by each of the m o n s  
hsted wlll be addressed 

Section 1 of the Test Plan bnefly descnbes the purpose of the pdot study and notes its role 

withm RI/FS achvihes at OU 2 The mtroduchon wdl also present a summary of Phase II RI 
data pertment to the pdot test that has become avdable smce pqmahon of the Subsurface 

I M / W / E A  Sechon 2 wdl hscuss the scope of the pdot test Semon 3 wdl define the data 

quahty objechves (DQOs) for conduct of the pdot test DQOs will be developed based on the 

goals of the proposed IRA These goals mclude assessment of vapor extramon as a means for 

removmg subsurface residual free phase VOC contammahon at OU2 demmmahon of the area 

SUBSURFACE INTERlM REMEDIAL A m O N  PLAN 
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Table 5-1 

Subsurface IM/IRA Test Plan Outhe 

I Inmduchon 

XI Scope of Mot Study 

III Data QUdlQ ObjectIVeS 

IV Well Design and InstalMon 

V Vapor Exmchon and Treatment 
System Design Construchon and 
Commissiomg 

VI Mot Test and Data Collmon 
procedures 

VII DataEvaluatIon 

Samphg and Analysis Plan 

Health and Safety Plan 

Data Management Plan 



of mfluence of the vapor extramon system and pmhmon of post pdot study system performance 

Secbon 4 wdl mclude the speclficauons and engmeemg design drawmgs for compl&on of the 

vapor and ground water extraction and au mje&on wells "hs W o n  wdl spec@ the procedures 
to be followed for well mstallabon and field enpeemg change requests Cntena for well 

abandonment and altemabve well placement wdl also be provided Sunllarly Sectron 5 wdl 

provide equipment specficahons system design drawmgs and system perfomance specficahons 

for the vapor extracuon pdot umt wdl also provide system startup and 

troubleshootmg guidance Secbon 6 wdl present &Wed pmcedures for conduct of the pdot test 

Vapor extracbon and treatment system opefaMg procedures wdl be specfied mcludrng system 

shutdown cntem "hs w o n  wdl also present pdot study data collectron requirements Sectron 7 

of the Test Plan wlll present guidance for evaluabon of pdot test data "hs  guidance wdl mclude 

but not be lunited to equipment and system performance assessment contamrnant mass recovery 

computabon subsurface areal mfluence estmauon and post pdot study opemon assessment 

This sechon 

The Test Plans wdl also mclude project speclfic q d t y  assurandquahty control (QA/QC) 

samphg and analysis health and safety and data management guidance for conduct of the pdot 
studies QNQC guidance wdl be provided m the form of a project speclfic addendum to the EM 

Site Wide Quallty Assurance Program Plan (EG&G 1991) and the ER RCWCERCLA Quality 

Assurance b j e c t  Plan (EG&G 1991) Health and safety guidance wdl be provided m the form 

of a project specrfic addendum to the ERHSPP (EG&G 1989) EM Department Standard 

Operatmg Procedures wdl also be referenced m the Test Plans when apphcable 

Preparation of the first Mot Test Plan wlll begm Immedmtely after regulatory agency approval of 

the Subsurface IM/IRAp/EA Draft and fmal Test Plans wdl be subnutted to EPA and CDH for 

approval pnor to unplementabon The Test Plans w d  be avadable for pubhc review but wdl not 

be subject to formal pubhc comment 



5 2  PILOTTESTREPO RTS 

A Mot Test Report wdl be prepared at the conclusion of each OU2 zn s~tu vapor extramon pdot 

test The Test Reports wdl summaflze the tests conducted present test data and data eval-on 

results and present recommendabons for post pdot study opemon of the vapor extramon systems 

Draft and fmal Mot Test Reports wdl be prepared and submtted to the regulatory agencies for 

review and approval of post pdot study recommendabons The final Test Report wdl be ma& 
avadable to the pubhc 

5 3  IM/IRASCHEDULE 

A proposed schedule for preparing the planntng documents for the Subsurface IM/IRA is presented 

~I I  Table 5 2 The proposed pdot tests (1 e 903 Pad Mound and East Tmches) sequentJal 
implementation allows knowledge gamed from the fmt test to be mcoporakd mto the second and 

so on Table 5 2 presents specfic complebon dates for IM/IRA acbvibes leadmg up to the startup 

of the pdot umt at the fmt test site Due to the unCertSLLnty assocnted with the actual length of 
tune that wdl be requlred to complete the fmt pdot complebon dates for amvibes subsequent to 

the first pdot test are hsted m tune durahons relatwe to conclusion of the first pdot test 

FINAL. 



TAB= 5-2 

Proposed Schedule 
Subsurface MIRA 
Operable Umt No 2 

Achvity m 
Submit Dmft Proposed Subsurface IM/IRAP/EA to EPNCDH 02 March 1992 

EPNCDH comments on Draft Proposed Subsurface IM/IRAP/EA 16 March 1992 

Submit Proposed Subsurface -/EA to Pubhc-Pubhc Comment 
Penod B e p s  

20 March 1992 

Pubhc Meetmgs 07 Apnl 1992 
07 May 1992 

Pubhc Comment Penod Concludes 18May 1992 

Submit Draft Responsiveness Summary to EPNCDH 16 June 1992 

EPNCDH Comments on Draft Responsiveness Summary 23 June 1992 

DOE Headquarters approves F d  Responsiveness Summary F d  19 August 1992 
IM/IRAp/EA and NEPA Decision (1 e FONSI) 

Submit Fmal Responsiveness Summary and Fmal IM/IRAP/EA to 
EPNCDH 

20 August 1992 

EPNCDH Approves Fmal Responsiveness Summary and F d  03 September 1992 
Subsurface IM/IRAp/EA 

Release Fmal Responsiveness Summary and Fmal Subsurface 10 September 1992 
IM/IRAp/EA to Pubhc-Two week Pubhc Avadabhty Penod Begms 

Two week Pubhc AvaLlabhty Penod Concludes 24 September 1992 

Site 1 Mot Test 

Submt Draft Test Plan to EPNCDH 

EPNCDH Comments on Draft Test Plan 

i 

29 October 1992 

26 November 1992 



TABLE 5-2 (Contmued) 

Proposed Schedule 
Subsurface IM/IRA 
OperableUmtNo 2 

Submit Flnal Test Plan to EPNCDH and Complete Mot Umt Bid 
Package 

Sohcit and Complete EvaluaQon of Subcontractor BidsAssue Purchase 
Order 

Fmahze Subcontractor Design Drawmgs/EG&G Issues Authomahon 
to Proceed 

Complete Mot Umt InstaUaQon 

Complete Inspecbon and System Startupkgm Hot  Tesbng 

Complete Hot Study 

Submit Draft Mot Test Report to EPNCDH concludes' 

EPNCDH Comments on Draft Mot Test Report 

Submit Flnal Mot Test Report to EF'NCDH 

Site 2 Mot Test 

Submit Draft Test Plan to EPNCDH 

EPMCDH Comments on Draft Test Plan 

mAL 

12 January 1993 

09 March 1993 

26 April 1993 

03 August 1993 

15 September 1993 

13 weeks after Pdot 
Study b e p s  

24 weeks after Site 1 
Mot Study 

3 weeks after receipt 
of Site 1 Draft Test 
Repoa 

4 weeks after receipt 
o f  E P A / C D H  
Comments on Site 1 
Draft Test Report 

10 weeks after 
EPNCDH approves 
Site 1 Fmd Test Plan 

4 weeks after receipt 
of Site 2 Draft Test 
Plan 



TABLE 5-2 (Contmued) 

Proposed Schedule 
Subsurface IM/IRA 
OperableUmtNo 2 

Acbvity 

Submit Fmal Test Plan to EPA/CDH and Complete Mot Umt Bid 
Package 

Sohcit and Complete Evaluabon of Subcontractor BiddIssue Purchase 
Order 

Fm&e Subcontractor Design Drawmgs/EG&G Issues Authonzabon 

Complete Mot Umt installabon 

Complete Inspecbon and System StartupD3eg1.11 Mot Testmg 

Complete Mot Study 

Submit Draft Mot Test Report to EPNCDH 

WNCDH Comments on Draft Mot Test Report 

9 weeks after receipt 
o f  E P A / C D H  
Comments on Site 2 
Draft Test Plan 

8 weeks a f te r  
complaon 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 
wfuchever is later 

6 weeks a f te r  
mstallaaon of Site2 
Mot Umt Complete 

Withm 13 weeks after 
Site2 Mot Study 
begrns 

24 weeks after Site 2 
Mot Study concludes" 

3 weeks after receipt 
of Site2 Draft Test 
Report 



TABLE 5 2 (Contmued) 

I 
I 
1 
I 
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Proposed Schedule 
Subsurface IM/lRA 
OperableUmtNo 2 

Achvity 

Submit F~nal Hot  Test Repofi to EPNCDH 

Site 3 Mot Test 

Submit Draft Test Plan to EPNCDH 

EPNCDH Comments on Draft Test Plan 

Submit Fmal Test Plan to EPNCDH and Complete Mot Umt Bid 
Package 

Sohat and Complete Evaluabon of Subcontractor 

BiddIssue Purchase Order 

Fmahze Subcontractor Design Drawmgs/EG&G Issues Authonzabon 
to proceed 

4 weeks after receipt 
o f  E P A I C D H  
Comments on Site 2 
Draft Test Report 

10 weeks after 
EPAKDH approves 
Site 2 F d  Test Plan 

4 weeks after receipt 
of Site3 Draft Test 
P h  

9 weeks after receipt 
o f  E P A I C D H  
Comments on Site3 
Draft Test Plan 

8 weeks a f te r  
complmon of 

Site 3 Mot Unrt Bid 
Package 

7 weeks a f te r  
issuance of Purchase 
Order 



TABLE 5-2 (Contmued) 

Proposed Schedule 
Subsurface IM/lRA 
OperableUmtNo 2 

Actwity 

Complete Mot Umt Installahon 

Complete Inspechon and System Startupkgm Mot Testmg 

Complete Hot  Study 

Submit Draft Hot  Test Report to EPNCDH 

EPNCDH Comments on Draft Mot Test Report 

Submit Fmal Mot Test Report to EPNCDH 

Schedule assumes 80 days for turnaround of analyhcal laboratory data 

14 weeks after a )  
EG&G authonzabon 
to proceed or b )  
complebon of Site 2 
P i l o t  S t u d y  
wlvchever IS later 

6 weeks a f te r  
mstallabon of Site 3 
H o t  Umt Complete 

12 weeks after Site 3 
Mot Study b e p s  

24 weeks after Site 3 
H o t  Study concludes 

3 weeks after receipt 
of Site 3 Draft Test 
Report 

4 weeks after m i p t  
of E P A / C D H  
Comments on Draft 
Test Report 
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