SMQ B
sl AR

Feasibility Study

St. Maries Creosbte Site
St. Maries, Idaho

Prepared by:
The RETEC Group, Inc.

1011 SW Klickitat Way, Suite 207
Seattle, Washington 98134-1162

'RETEC Project Number: MARB1-15656-340
Prepared for:

Preston Gates & Elis, LLP
925 4th Avenue, Suite 2900
Seattle, Washington $8104-1158

Supplemental Feasibility Study
Prepared by:
ARCADIS

630 Plaza Drive, Suite 200
Highlands Ranch, CO 80129

17 JULY 2006

o ~t

. USEPASF
~ TN

1237760



Table of Contents

) ; Introduction., .

1.2 F:?El:s‘blllty ‘;wéy f—’fece&\

é Sue Bafkgmund

Zh BUE DeSOIPUEM. e e aeara s s eenc e sren st s s
X2 Site History

2.2, Site pr:ranon%
222 Regulutory Hsatmy““.,.‘.

2.4 Demography...
24 Land {}E'Gﬂﬁd\lrdlﬂ‘ and Ex;r?}we Watci bxe

28T Lanl LIse s iceiereierenorersreerss irmsns v vroancormcoss aSen e aver

287 Groungwarsr LSS e s e
243 Surface Water USe oo s seserenes voren s roens
25 Physica] CRALASIETIEIECS i o e et s vt bt

2.5.2 The Riverhank_ .. .. et e b ean ae et rraraeas

Ed

TA31 The 51 Joe River... ceetr e gr e

28 Nagge and Extent of C{:sntammmmn

2481 fomiaminacts of Interest L

2632 Souees.o.

263 Eﬁminbuum af Csf;t;.mmatmn e ananrne s fatranens

264  Maturs) Altenuation in Grnur‘daaz@r
2.7 M;gzalmn FPatlrways .

7.1 Polestal ?az?zwap Found Iwz S;gmficam
2.7.2  Potensial Pathways Considered ‘itgmf“cam far Fﬂﬂbci‘ An.ﬂ)m

2.8 Sumreary of Rigk Assessmont ..

2.8.] Humao Recepiots....
2.8.2 Ecohogual Raw?mrs

29 Spmpary aad Site Concegual &éadel
285t Sowces of Conmgmtmr

232 Crecsole Dhsinbuing...

293 Existing Migration ?athwayg - SOTUTUNTPNIR

2.9.4 Polential Risks 1o Humans and Eﬁeiag;cai Rﬁuﬁptm&

3 Remedial Achion Oblectives and Regutalory Regniremems ISP
R Remediat Action Objectives .. s anes xes e
3 i1 RAOs and Basis of R}&i} }:)mns}npmem
112 Copsiioems of Concera..

382 F‘rehmmaryRan‘eéwimrt(icm;s

314 Arcusio Which RAGS Apply e
37\2— AR&R‘& wFctmde

328 Chemical Specific ARARS and TBCS oo

NMMNFJNMFJMMMNME\J%JEG?QN?QNTQM]-}P-.}!\}Nl\»ﬂﬁ
] 1 1 P

[
i ) 1 \ 1 1 1 i | 1 £ !
1(1,)‘ i A LA S L Lh L Lk Ba A e L

E

3 H 3

£

1 ) ] F E) i
AL LR LR L LA B L LA e U e LA LR AN

Lk Ll
L

MARE? 15458 740 i
Bevived Mardd 20, 2006 '



Table of Contents

Aetion Bpecifit. e e e 308

322
323 Location SPecHfic ..o vivuun e o 303

4 Fdentificatian and Screening of fﬁ:ﬁ?ﬁf&i}!t}giés ceren i s nperaes riasese st aenene o8

4.1
42
4.3

4.4

4.5

4%

Ceneral Response Aciions., e bbb en et e e e amramanacies A
Presumptwﬁ Remedies ... 45
Identification aad Sf:*':?(’s‘mg of Remedial ?ec?i{!saisgy Tj,:pes st Process
Opnmnh - 4-5
Soil.. caes et e £ et e ma e 2 ey e a1 .45
4.4, E Rﬁmeﬁ;ai Gﬁals fnr Sm,m errentronraens B3
442 Buil General Re&p{m&e &x:i;sx:s, Rfmed tai ’1 echmﬁﬁgy Ty;ms and
-Frocess Options .., . Cerreenon y 4A5
431 Rameﬂlal Gna]s for Sﬂdi.ﬁhﬂ Mt tns b em s e rm e eanara s e mmtpe e mn s yons pos et B
452 BDeseription of GRAs 4*‘5
Ceoundwater ... OSSO USURRSSRRUPTROUPPORR .
4.6 Remd,ﬁi G{;&is fer ixrf}undwm»r conrermnes o -8
482 Gropndwater General Response Aifiﬁm Remed |al Techieieg}f
Types and Progess Oplions... OSUTUUUURRURRUTTRURRE - 15,
Summary of Representative Pﬁ;nes@ Gptmﬁa SOV VRIIPRPIE .

5 Remedial Altesnatives... U UIUUPUURTIPUPII: St

31
5.2
83

Beveloprment of Etamedm Al: rna;wea OO OOV ORU RO URONURRORT. . |
{amponents Common fo Hemedial A!mmatiws, USRI .
Prescription of Sie-Wide Bemedial AHImMalives ..o v 3-8
B30 AHEIIANINYE 1 oooiiiosreviecratetieatne e eeeeeree eratms 504855 s rars et e vt e eeaiens 3T
.37 ADEIIBLUYE 2 oeoosivs e e e eeeema e craaae s e mnon s amr s s s s ab e s sr e iabren pepes D E
B3T3 ABEITHEEIVE B8 .o irsiiiiioi ot ont e eaeias o e eas 4068 50055 e a1 ade e enamae i ies B
B34 ANGIRAZINE B oo sirae e errar st s st e rteae e s e irarnn B
B35 ANRIRGIIVE 30 e et cear s care e e s byt et se S
5.6 AIRINAHVE Bl viriisisieiasires careararareoana s ravsstreerertas s s crmsssezorcsesorese
BT APIOBEVE G et ct et e e e e en e oreen s e n |
SAE AREIBaHVE Q0. e i st e e ey s g e e s
B O ABBIIREIVC 5 e et et e e e aie e veres
RA ARSTRAivE 6 ool s serinres '

B0 AIEIMBIIVE T oo et e et e eer e ra e e ey re e ans
S22 AHRUNBUVE B i et et it L
SR03 AREMMEERE D e eyt et

¥ ] "

%

m\mmt’mwmmm
A Lo LR LA Uh Wy

i

i

1

[ Detarled Analysis of Remedial Allermatives.. RO ERTVORPURTUTITRRE - 5

a1

6.2

Potential Remedial Actions by Art::a OSSO - 25
6.1.1  Epland Soil and Grouliduratef‘ {:iiie‘mativ;: 9] verinveresorar: Bin
6.1.2  MNewrshore Sediments (Alernative 9} rrrris e tearns ensnens BB
6.1.3 Oifshore Sediments (Alternative ?; et a8
Alternative I, b e TSt et o farnheataeas seae eesensaes (15D

MARG FI555-395 Rt

Bovieed Mok 23 2008



Eble of Contents

6.2.{ Protection of Human Health and the Environment.........oooiv i 6-3

6.2.2 Compliance with ARARS ... 6-5

6.2.3 Long-Term Effectiveness and PErmanence ... ....ccorvveeoeivneneees 6-5

6.24 Reduction of Toxicity, Mobility, or Volume through Treatment ... 6-5

6.2.5 Short-Term Effectiveness ..o 6-5

6.2.6 Implementabllity ... 6-5

B.2.7 GOl ittt eerme e ten e e e e are e aha e en e s e H-3

6.3 AUEMALVE D oo e e b e e s et aeas et 6-5
6.3.1 Protection of Human Health and the Environment...._................6-5

6.3.2 Compliance with ARARS ... 6-5

6.3.3 Long-Term Effectiveness and Permanence ......cooeeeeeieeiniiein e, 6-5

6.3.4 Reduction of Toxicity, Mobility, or Volume through Treatment... 6-3

6.3.5 Short-Term Effectiveness ... e e 6-5

6.3.6  [mplementability. ..ot e 6-5

.37 0Bt 1 ieriiiee vt v e vrr st rrb e ety ety e e e bern et s epeaee s 6-3

6.4 ARETNATIVE DA, e e e e 6-5
6.4, Protection of Human Health and the Environment...................... 6-5

6.4.2 Compliance with ARARS ... 6-3

6.4.3 Long-Term Effectiveness and Permanence.............. 6-5

6.4.4 Reduction of Toxicity, Mobility, or Volume through Treatment... 5-5

6,45 Short-Term EffeCtiveness ..o e vsss i s 6-3

6.4.6  Implementability ..o e 6-3

B.4.7 OB et et e e et ere o e s e e s irens 6-5

0.5 Alternative 3b .. . ceriarronicarsnicarannne 3
6.5.1 Prmecnon of Human Heallh and the Enwmnmenl RS

6.5.2 Compliance with ARARS .ooovviiii s vreerar e 6-5

6.5.3 Long-Term Effectiveness and Permanence .. .. 6-5

6.54 Reduction of Toxicity, Mobility, or Volume thmugh Trealmen[... 6-5

6.5.5  Short-Term EffectiVeness .o evvsasransane . U T

650 Implementabilify ..o s 6-5

6.5.7 COSL. e e, v 6-5

6.6 ALTEINATIVE JC..ooreii it e e e et e eeina e nene 6-3
6.6.1 Protection of Human Health and the Environment......coovvvveveeonn. -5

662 Compliance with ARARS o 6-5

* 6,6.3 Long-Term Effectiveness and Permanence ..o 6-5

- 6.6.4 Reducticn of Toxicity, Mobility, or Yolume through Treatment ... 6-5
6.6.5 Short-Term Effectiveness oo coonieeivee e eeee s 6-5

6.6.6 - Implementabilily ... e 6-5

B.6.7 OB cuiiiiiceieceeteeectrceereeeet e e e ettt 6-5

6.7 AMETNAUVE 4. i eirice et et et e e reeaeas 6-5
67.01 Protection of Human Health and the Environment.....oooooov ol G6-5

6.7.2 Comphance with ARARS ... e s 6-5

6.7.3 Long-Term Effectiveness and Permanence ......oooooviviiecenivieeenn 6-5

6.7.4 Reduction of Toxieity, Mobility, or Volume through Treatment ... 6-5

6.7.5 Short-Term Eftectiveness ..o e e 6-5

MARBI-15656-140 if

Revired Murch 20, 2006



Table of Contents

R

6.9

&1

6.1

6,13

6.7.6 imgigmniabéii{y,mm,m,,m,,cM e s s s e a5 S
877 Cost.. U SOV TRNTOPOE . 35,
Aiiemmwe% . e aene v B8
GR.} Pm*’rmm {;? E%x;mzm éémit?: am’i s?;a Es‘;x;mmﬁem BONUURONE + S
€52 Comphanre with ARAR: | LR
6.8.3 Long-Term Effectiveness 4013 PORIGORNCE 1 oo é«‘i
&84 Reduction of Toxicity, Mobility, or Yolume ;ﬂ;ﬁggh T:‘ea;mﬁgi ,,cf;mﬁ
685 Shoe-TFerm EHeOlVENEss . o i v i s raen e B
6.8‘{3 Empier{‘xmd}t}é{yé‘”"
r’s*{erﬂmne -f:{: s - - B8
£G.1 Proteciion (}f iibmm Hf:af b and g ?’fi’immnmn‘i e 6»5
652 Complisace with ARARs . cetrerenenes v e ane s e es ame VAR
693 Long-Term Effectiveness 855 PETTIATNCE .o, 605
674  Reduction of Toxiowy, Mobiiity, of Yolume Ihmugh Treatinen .. 68
6.9.5 Shori-Term BiTecivEness oo ecemn s e rsenrscarnaea. S50 8
6.2.0 lmpiemeatabilitv... .. ... s me he aet e e e e e £-5
B DT D08 ettt et et et eae s RUTRUTOTUTO oo G
Alrernative 5 ..., crererareritirarceen s G
5,101 Protection of LJ{u"n;.ﬂ }Ieal{h and rh;, Enwronmﬁr}t ,,,,,,,,,,,,,,,,,,,,,,,,, 6.5
6.10.2 Compliance with ARARS . e et s &5

6.10.3 Long-Term Effeciiveness andd Fermamm:’,e: o B
6.10.4 Reduction of Toxicity, Mobility, or Volume [hmug,h Tre:almenr .68
6.10.5 Short-Term Effectiveness ............... U PPNV OROIOTS 6.3
6.10.6 Implementability.............. Fare e ST BTN e -8
6.10.7 Costurvveiene OO TOT O T YU O RO OR YU OTORPTUOTROP -5
Alternative 6 .....oovvvn s e pe e earas FeNerradteerasun b e e e r ey i b ar e peas e et 65
6.11.1 Protection of Human Health and the Environment,.............. i G0
6.11.2 Compliance With ARARS ... evrenen T
8.11.3 Long-Term Effeclivenzss and Permanence ..o e, -5
6.11.4 Reduction of Toalciy, Mabils ty of ¥olume thﬂ,%h Treatment ... 6-3
6.11.3 Short-Term Effectiveness .. TR UR S RUUU RO UTUTUTTIURIVY : T |
6.11.6 {mpltmentai}.fity SV VO N CPOPUPRPOTISIRTOOR L3+
’—‘ki[emﬁine 7 U . SNSRI | o
6.12.4 E’fmei.;mn of Humm Henith aad lhﬁ Ermmnmm; IUSTUUDONIORIUIOIOR . o
6.12.2 Compliance with ARARs TR PORRUNIN ¢ o
6.12.% bLong-Term Effectiveness and Permanense . v B %
£.12.4 Reduvegion of Texiczy, Mobil: i} o Volume ii}r{ .;gh Ti‘ﬁaimi‘i’ N B
6.12.% SHEN-TErT EFFECHVEEESS oo oo sirsrerorsaionsomrornsornennresirsssnr v B3
6,124 ¥mp!cr’¥6rmi}1i;ly ORISR SUVOUTUNOUTUVOTUTUROPUTUVOTURINUUR « B0
Attema*ive 8 . UUTRUTTUTOIORG (T
6131 Pmie{fima ﬁ-f Hnman Beaith arsd th{t Enurm}meni T

6.13.2 Compliance with ARARs i §0 3

MARRI-I5435.240 i

Revisegd Morch 26 H06



J’able of Contents

6.13.3 Long Term Effectiveness and Permanence................... e 6-5
6.13.4 Reduction of Toxicity, Mobility, or YVolume through Treatment6-5
6.13.5 Short-Term Effectiveness.. ... ... ... ... ... 6-5
6.13.6 Implementability ... e, 6-5
6.13.7 Cost...coocoeenre OSSR 6-5
6,14 AREIMAEIVE D .o e et et e 6-5
6.14.1 Protection of Human Health and the Environment .................. 6-5
5.14.2 Compliance with ARARSs ... ... 6-5
6.14.3 Long Term Elfectiveness and Permanence ............................ 6-5
6.14.4 Reduction of Toxicity, Mobility, or Volume through Treatment6-5
6.14.5 Short-Term Effectiveness...........cccc v i 6-5
6.14.6 Implementability ... 6-5
B.IA.7 CO8L oottt ettt e e e ena e 6-5
7 Comparative Analysis...............cocccoienien S U ST 7-5
7.1 Protection of Human Health and the Enwronment .............................. 7-5
711 Upland Soils ATRA ........coovoviorirrir i s s 7-5
7.1.2 River Sediments AFea...........ocoooiiviiinciiioior o mrs omenae 7-5
7.1.3 River Sediments Area ... ... e e SUURRURIONO 7-5
7.2 Compliance with ARARS ..o e 7-5
7.3 Long-term Effectiveness and Permanence ...............cocoivviciinicnne 7-5
7.3.1 Upland Soils and Groundwater................c....ccooo i viieinen e 7-5
7.32 Riverbank Soils Area................occooeiiviiveiiiie it 7-5
7.3.3 River Sediment AFEA ........ccooovvveieiiiiviice et e ne e sane s 7-5
7.4  Reduction of Toxicity, Mobhility, or Volume through Treatment......... 7-5
7.4.1 Upland Soils Area ............cooooiiiiiiiiicecieee e, 7-5
7.4.2 Riverbank Soils ATed. ... i e 105
7.4.3 River Sediments Area ... -5
7.5  Short-Term Effectiveness...............cooociiiiiiii e vt v 7-5
7.5.1 Upland Soils ATEA ..o e 125
7.5.2 Riverhank Soils Area......................... et et 71-5
7.53 River Sediments Area.........cooiriiininini o 7-3
7.6 Implementability..... ..o e 7-5
7.6.1.1 Upland Seils Area ... et e e raae e 7-5
7.6.2 Riverbank Soils Area.................................. SOOI 7-5
7.6.3 River Sediments Area...........cccoovvieieviiinvoree e 7-5
TT  COSh o o eee eeeeeneaaee 7-5
7%  Summary of Comparative Analyﬂs ........................................................ 7-5
8 R B I S .. . eee et e eiir e et ee e e et e eeeestaeeeeeessastes e e easeeeeeaeas iae e et es thnraeeeeannae e e tbaeoeas 8-5
MARB 1-15656-340 - - v

Revised Murch 20, 2006



List of Tables

Werticat Oeadients

Tibla 2.1
Tabke 2-7 FAH Concemrations with Depth and Predinted Seour
Table 31 Ratiomaie for RA(K
Toble 3.2 Soif Apaitical Resotts Compared (0 EPA Region IX PRGs for Soil
_ Protestion of Oreandwater :
Table 3-3 Surnmary of RADS, COCs, and PRGs
Table 34 Washingion Sate PAH-Related MCULs and the Corresponding Pugzet
Soukd Secoud Lowest Apparent Effects Threshold Egoivalents
Table 3-8 Proposed Test Methods, Quaiity Asswrance, and QS and CSL
- Endpotats for Freshwater Sediment Bialogical Tests '
Takle 362 Suorizce Sedimen: Analyiieat Resuits
Taide 360 Jupe 3003 Surface Sediment Anabytical Resuls
Tahle 3-7a  SubSurfsce Sediment Analytical Resulis
Table 3278 June 2003 SupSurface Sediment Analvtica] Resulis
Table 4-1 Remedial Technology and Progess Opition Sereening
Table 8-1 Alternatives and EADS
Tasde 3.2 Siandards for Cleanup Levels
Table 3-3 Cleanup Levgls for Upland Sails
Table 3-4 Soit Clesnup Standards
Table 6-1 ARARs for Fach Allernative
Table ¥-1 Racking of Alrernative by Eaiaizs:izzg Criteria
BARRE L5656, 140 "

Revived Mareh 24, 2008



List of Figures

Figure 2-1 Site Vicinity Map

Figure 2-2 Site Plan with Property Ownership

Figure 2-3 Former Treating Plant Layout

Figure 2-4 All Upland and In-water Sampling Locatons

Figure 2-5  Geological Cross-Section

Figure 2-6 Potentiometric Surface Map - Shallow

Figure 2-7  Water Levels in Shallow Wells

Figure 2-8 Horizontal Grudients between Wells in the Shallow Zone

Figure 2-9 Potentiometnic Surtace Map — Intermediate

Figure 2-10  Water Levels in Interbedded Wells

Figure 2-11  Horizontal Gradients between Wells in the laterbedded Zone

Figure 2-12 Potentiometric Surface Map — Deep

Figure 2-13  Water Levels in Deep Wells

Figure 2-14  Horizontal Gradients between Wells in the Deep Zone

Figure 2-15  Vertical Gradients between Nested Well Pairs (Shallow and Deep)

Figure 2-16  Flownet from Former Treatment Area to the River - May 30, 2002

Figure 2-17  Flownet from Former Treatment Area to the River - November 1,
2002

Figure 2-18  Flownet from Former Treatment Area to the River - January 20, 2003

Figure 2-19  Flownet from Former Treatment Area to the River — April 21, 2003

Figure 2-20  Surface Soil Chemistry

Figure 2-21  Fill Unit Soil Chemistry

Figure 2-22  Upper 5ilt Unit Soil Chemisiry

Figure 2-23  Interbedded Unit Soil Chermstry

Figure 2-24  Sand Unit Soil Chemistry

Figure 2-25  Lower Silt Unit Soil Chemistry

Figure 2-26  Riverbank Soil Chemistey -

Figure 2-27  Shallow Groundwater Chemistry

Figure 2-28  Decep Groundwater Chemistry

Figure 2-29  Surface Sediment Naphthalene

Figure 2-30  Surfuce Sediment LPAH

Figure 2-31  Surface Scdiment HPAH

Figure 2-32  Subsurface Sediment Total PAH Data

Figure 2-33  Cross-Section Showing Creosote Occurrence

Figure 2-34  Site Conceprual Model for the St. Maries Creasote Site

Figure 3-| Summary of Areas of the Site to Which RAOs Apply

MARBI-15656-340 vii

Revised March 20. 2006



List of Figures o

Figuse 3-2
Fygure 3.3

Figump 34
Fagure 5.2
Figure 8.3
Figure 54
Figure 5.3
Figure 5.8
Figuee 5-7
Figure 5.8
Figuswe 5-%
Figuze 5-1]
Figore 5-11
Figure 5-12
Frgure 3173
Figuze 3-14
Figure 3-15
Figure 5-16
Figure 5-17
Figure 5-18
Figure 5-19
Figure 5-20
Figure 5-21
Figure 5-22
Figure 5-23
Figure 5-24

Area of Surfuce Sediment Greater thae MCUL
Area of Subsurface Sediment Greater than MCUL

Coreptual Layout Plan View ~ Alternative 2
Conceptnal Layout Lross-Section — Allernative 2
Concestual Layout Plan View - Alternative 3a
Conceptupl Lavout Cross-Seation — Allerative 3a
Conceptual Lavout Plan View « Alwrnative 3h
Concentuad Layout Cross-Section — Adternative 3p
Conceprual Layout Plan View ~ Altsrupive 32
Coneeplual Layoin Cross-Section - Alzerarive 3¢
Conceptual Layout Plan View - Alternative da
Conceptual Layows Cross-Section ~ Altermative 4n
Congepial Layons Plan View - Alternagive 4b
Conceptual Layous Cross-Seciion — Altemative 4b
Conceptual Layont Plan View - Alternative 4o
Conceptuat Layous Cross-$eerion - Alterative 4¢
Cooceptual Layour Flas View - Alernigive §
Conceptual Layon: Cross-Seciion - Altemative 5
Conreptual Lavour Flan View - Alternagive &
Conceptuat Layoat Cross-Section ~ Allernative €
Conceptual Layvout Plan View — Alieraative?
Conceptuai Layour Cross-Sectrion - Alternative 7
Conceptuai Layoui Plan View — Alierative §
Conceptual Layopt Cross-Section - Alternative §
Concepluad Layoui Plan View - Altemnative 9
Concepiual Layont Cross-Section — Aliercative 8

MARBI 15656 340

Revigeed Moreh 200 2006



List of Appendices

Appenilis A

Appendix B
Anpendiz O
Appendix D
Appenidix E
Appendix F

Appendix G-

Appendix H

Comespundence Pertinent 1o Sediment Cleanop Level aad Post
RUBLRA DNAPL Mobility Analysis

Informatior Regardiag Gverbasdk Disposal _
COC Fate and Trassost is Sroundveater and Sediment PROs
Diata Tables Used 1o Define Remedial Arcas
Summacy Discussion of Tectneal Impracncability
Ex-saa Management Technologies zed Casts
Scope of Waeark for MNR Assessment

wmied Cost Estimates

MAERT-F3855 3G

iz



REV Table 52  Cleanup Levels for Upland Soils

Supplemental Feasibility Study
St. Maries Creosote Site

S¢. Maries. 1daho
January 3, 2006

Region IX PRGs

Chemical of Concern  |Sgil Cleanup Universal Lan'dDisposal Regicn IX PRGS Region IX Region IX PRGSs
' Level {mg/kg) (1) |Treatment Restrictions Residential Soil |industrial Soit | PRGs Sail Soil Screening
Standards {mg/kg K3} ke : Screening Levels —
(mg/kg)(2} (mg/ka) (mg/kg) Levels « Migralien to

Migration te | Groundwater
Groundwater |pafF 1
DAF 20 {5)

MNapihalene 4 56 5.6 - .

Acenaphthylene Mot available 3.4 - R

Acenaphthene 29 34 3.4 -

Flucrene 28 3.4 3.4 - -

Phenanthrene .|Not available 56 56 -

Anthracene =~ 590 34 34 - -

Fluoranthene 210 34 - -

Pyrene 210 B2 B2 - - - -

Benz{alanthracene 0.08 34 34 - - -

Chrysene i 2.4 34 - -

Benzgo(biflucranthene |02 6.8 - - -

Benzo(k)fluoranthene |2 6.8 £.8 (sum} {4) - - - -

Benza(alpyrane 04 34 3.4 - . -

| Indenofl 2,3 - 07 3.4 3.4 - . i

¢, dipyrens

Dibenzala h) anthracene | Q.08 B2 B2 -

Benzo(g h,ijperylene Not available 1.8 - - -

2-Methylnaphthalena

Not available




Supplermental Feasibility Study
§t. Maries Creosote Site

St Maries, Idaho
January 3, 2006

REV Table §-2  Cleanup Levels for Upland Soils
Chemical of Concern | Scil Cleanup Universal Land Disposai Region IX PRGs |Regicn IX PRGs |Region iX Regien IX PRGs
Level (mg/kg) (1) |Treatment Restrictions Residential Soil |Industrial Son  |PAGs Soil Siil Screening
Standards {mg/kg){3) ) Screening Levels —
(mgkg)(2) (mg/kg (mafkg) Levels - Migration to
Migration to | Groundwater
Groundwater |paf 1
_ DAF 20 {5}
Benzane 0.002 10 .64 .4 0.03 ¢.002
Toluene 2.6 1d 520 520 12 0.6
Ethylbenzene Q.7 10 400 400 13 0.7
Xylenes 10 - 270 420 210 10
Carbazole 0.03 29 86 0.6 0.03
Dibenzofuran Not available - 150 1600 -
4-Meihyiphenal Nat available - 310 3100 -
2 4-Dimethylphenol 04 14 1200 12000 5 a4

{117 EPA Regwn 9 Prelinunary Remediation Goal far the pratection of groundwarcr using a dilution and atienuation facior (IPAF) of 1.

{27 Universal Treatment Standands (rom 40 CHR 268 .48

{3) Land Disposal Requirements 40 CFR 168

{41 Hevause benzo(billucranitiene and benzok)lugranthens coclute an gas chromatograpny columms, this constiluen is repulmed a3 a sum of the

compodnds.

53 Dilution Attenuation Factor




1 Introduction

Carney Products, T.td. (Carney Products) and the City of St. Maries {the “City™)
entered into an Administrative Qrder on Consent (Comprehensive Environmental
Response, Compensation and Liability Act (CERCLA-10-2001-0137)) with the
United States Environmental Protection Agency (EPA), acting in consultation. with
thé Coeur d’Alene Tribe (Tribe} The Administrative Order on Consent calls for
Carney Products and the Cily to complete a remedial investigation (RT) and feasibility
study {FS) for the St. Marnes Creosote Site (Site) in St. Maries, Idaho. The final
Remedial Investigation and Baseline Risk Assessment Report (RVBLRA) (RETEC,
2004a) was submitted 1n February 2004,

The FS was prepared in conjunction with the EPA and Fribe through a series of three .
Technical Mernoranda as outlined in the [inal Statcment of Work (SOW) (Appendix
A 10 the Administrative Order on Consent). The FS describes and evaluates remedial
technologies and process options applicable to the Site. Remedial alternatives that
incorporate applicable technologies are developed, evaluated and compared. In
February 2005 the FS for the St. Maries Creosote Site in 51. Maries, Idaho was
delivered to the EPA {RETEC, February 2004) Subsequent to the distribution
of the FS, a Proposed Flan (Alternative 8) was developed by the EPA as lead
agency and the Tribe (EPA, July, 2005). Alternative 8 proposed to contain,
remave and treat source materials, reduce costs, and provide more permanent
and protective measures for human health and the environment than the seven
alternatives analyzed in the final FS. The Proposed Plan was issued as part of
the EPA's public participation responsibilities under CERCLA, as amended,
and Section 300.330(1){2) of the WNational Qil and Hazardous Substances
Pollution Contingency Plan (NCP). The Proposed Plan was made available to
the public for a thirty-day public comment period that began on July 22, 2005
and concluded on August 22, 2005. The public comment period was extended
ic QOctober 12, 2005.

The St. Maries Potential Responsible Parties (PRPs), including Carney
Products, B.J. Carney & Company, and the City of St. Maries submitted
comments on the Propased Plan (Alternative 8) which included an additional
alternative (Alternative 9). Alternative 9 will implement a series of actions to
eliminate as much source contaminant mass as practicable. Alternative 9 will
utilize excavation and thermal desorption to eliminate contaminant mass, and
in situ stabilization to treat soils and sediments to eliminate the risk pathway.
The PAPs requested EPA to evaluate Alternative 9 as a potential remedy for
the Site as opposed to Alternative 8 that was outlined in the Proposed Plan,
which had been selected as the preferred remedial alternative. In order to
evaluate Alternative 9 as a potential preferred alternative, EPA required a
document to be prepared which would be comparative to the existing RI/FS on
Navember 23, 2005. The EPA issued a Supplemental Statement of Work
{Supplemental SOW) to fully develop and evaluate Alternative @ in a
Supplemental FS.
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In order to evaluate Alternative 2 to the other alternatives in the FS, the FS has
been amended and restated-to include supplemental work. The supplemental
work is provided in bold, blue Arial font. This Supplemental RI/FS document
includes site characterization and Rl data, risk assessment documents and the
Proposed Plan. Scoping, the initial planning process of the RI/FS, was
initiated by EPA and the respondents under the 2001 SOW. During this initial
process, Preliminary Remediation Goals (PRGs) were developed by EPAin
consultation with the Tribe. Remedial Action Objectives (RAOs) were
developed and presented for public comment during the public comment
period as the Proposed Plan {(Alternative B). These RAOs remain in place and
are supported by the activities described in Alternative 9. However, after the
submittal of the FS and as a function of the development of Alternative 8 and
subsequently Alternative 9, RAO 2 was determined not to be necessary by the
EPA. As aresult RAOs 3, 4 and 5 were re-numbered as RADs 2, 3 and 4
-respectively for Alternate 8 and 9 only, The evaluation for RAOs on
Alternatives 1 through 7 remains the same as previously presented in the
original FS..

The Supplemental work contains a detailed analysis of Alternatives 8 and 9, a
list of applicable or relevant and appropriate requirements (ARARs) that apply
to alternatives, a detailed cost estimate, and a comparative analysis of all the
alternatives. Nine evaluation criteria have been developed by EPA to be used
for comparative analysis; Alternative 9 is compared against Alternatives 1
through 8. Where appropriate, comparative analysis information from
Alternative 8 (prepared by EPA) is incorporated into this document. While
Alternative 9 incorporates some components from the other alternatives,
including Alternative B, it takes additional steps by using the presumptive
remedies of thermal desorption and solidification to permanently and
significantly reduce the toxicity, mobility, and volume of hazardous
substances, pollutants, and contaminants; thereby, eliminating or reducing
exposure to human and environmental receptors. In the FS, it was noted that
thermal desorption is a presumptive remedy by the EPA {or soils, sediments,
and sludges at wood treatment sites, and thus, Alternative 9 would have been
reasonably anticipated based on the information presented to the public in the
FS and Proposed Plan, and available in the Administrative Record.

1.1 Purpose

Consistent with RIYFS Guidance (EPA, 1988), the purpose of the St. Maries FS 1s to
-evalvate potentizl remedial options for this uncontrolled hazardous waste site. The RI
and FS together are a “dynamic, flexible process than can and should be tailored 10
the specific circumstances of individual sites...” (EPA, 1988). “The objective of the
RI/FS process is not the unobtainable poal of removing all uncertainty, but rather 1o
gather mformation sufficient to support an informed risk mapagement decision
regarding which remedy appears (0 be most apprepriate for a given site.”
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1.2 Feasibility Study Process

The basis for this FS is documented in several memoranda and correspondence.
Consistent with the Administrative Order on Consent, the FS process consisted of
three technical memoranda followed by this comprehensive document, The
memoranda are as follows: '

» Technical Memorandum on Revised Remedial Action Objectives and
General Response Actions {March 3, 2003),

¢  Technical Memorandum on Remedial Technologies, Alternarives, and
Screening (August 11, 2003); and

* Technical Memorandum on Detailed Analysis of Alternatives (April 27,
2004,

The content of these memoranda was based on the requirements of Tasks 9 and 10 in
the SOW and included much of the content of the FS. The technical memoranda
were classified as minor deliverables upon which EPA provided comment, but no
farmal acceptance was required. The memoranda and EPA comment on each was
inchided in the Administrative Order on Consent to facilitate the FS process.

In addition to the three technical memoranda specified in the SOW, two additional
interim memoranda were submitted for EPA’s information. Meelings were held 1o
discuss the memoranda and no formal comment was provided. The interim
memoranda were: o

+ [nterim Memorandum on Waste Designation (January 9, 2004); and
¢ Interim Memorandum on Remedial Action Objectives (January 23, 2004).

Finally, issues surrounding sediment cleanup levels and product mobility were
addressed through correspondence with EPA and the Tribe in May through October
2004. This correspondence is included in Appendix A.

The FS was prepared based on the content of the three technical memoranda, EPA’s
comments on these memoranda, two interim memoranda, the various technical
correspondence, and meetings with EPA, the Tribe, and the St. Maries PRP Group.
The FS incorporates the information from these documents and is intended as a
standalone document, which achieves the goal of the FS process; evaluating potential |
remedial options of the St. Maries Creosote Site.
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2 Site Background

Background information on the Site was provided in the Summary of Data Gaps
Report (RETEC, 2002a) and the RI/FBLRA (RETEC, 2004a). This section
summarizes this information as well as the conclusions of the RI/BLR A,

2.1 Site Description

The Site is located in an industrial portion of the town of Si. Maries (population
2,800), in Benewuah County, Idaho. The Site lies along the south bank of the St. Joe
River (Figure 2-1), approximately | mile downsiream from the confluence with the
St. Maries River and 10 miles upstream of Lake Coeur d'Alene. The Site lies within
the boundaries of the Coeur d”Alene Indijan Reservation.

The Site lies on a portion of the property that until recently was used as a pole storage
yard {no treating) by Carney Products. Carney Products closed its St. Maries office
and pole storage yard o early 2003. The yard is partially Public Reserve land and
partially owned by Carney Products. The former creosote wood treating plant was
located on the Public Reserve Land. The Site, which includes portions of the Carney
Products property, the Public Reserve Land, and the adjacent St. Joe River, is
illustrated on Figure 2-2. The Figure alsc shows approximate property ownership
boundarnes, -

The Site is located at Township 44 Norih, Range § West, Section 22, and 13 accessed
through Carney Products’ former pole yard. The address of the focmer pole yard is:

- 1369 Rail Road Avenue

St. Maries, 1daho B3861

2.2 Site History
2.2.1 Site Operations

The Site operated as a creosote wood reating plant beginning in the Jate [930s.
Partial dismantling of plant facilitics began by May of 1960, with demolition and
regrading of the treating plant area completed by 1965, The former creosote treating
operation was relatively small, covering approsimately 0.7 acre. '

Creosote was brought (o the Site via rail, and unpeeled poles were either trucked in or
tfloated tn on the St. Joe River. Poles were treated in the bott freating tanks and
shipped off-site via rall or truck. During operations, three treating lanks, two
aboveground storage tanks and a wood-fired boiler building were located in the main
treating area; the former treating plant layout is shown on Figure 2-3. Cregsote is the
only known treating solution used at Lhe Site.
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Since approximately 1965, the Site and surrounding area have been used only for
peeling, sorung, and storage of untreated poles. The only structures presently on the -
Sitc {near the treating area) are some remaining piles from log cribs, a non-
operational water spigot, monitoring wells, concrete blocks, a bured stormwater
culvert, and a sewer line.

2.2.2 Regulatory History

In December 1598, the City reported product sheen on the riverbank and in the water
of the St. Joe River 10 the federal Nationai Response Center. On January 26, 1999,
EPA issved a Unilateral Administrative Order (UAO) to both the City, who has
leased the property to various entities since the 1930s, and Carney Preducts, the
curzent property lessee. The UAO required:

13 Mitigation of observed creosote seeps;
2) Removal of crecsote-contaminated soil along the riverbank; and

3) Performance of a site investigation to characterize soil and groundwater
contaminalion in and around the area of the former wood treating facility.

Since notification of the release, the City and Carney Products have maintained boom
and sorbent pads at the Site in an effort to control any impacts to surface walter.

In response to the UAQ, the City and Carney Products performed several actions. In
February 1999, the City and Carney Products conducted 4 removal action at the Site
with EPA oversight. That action included excavation and removal of approximately
195 tons of debris and impacted soil along the St. Joe River bank in the arca of the
observed creosote and sheen. The area of excavation is shown on Figure 2-3 and was
about 85 feet long, 10 feet wide, and up to 9 fcet deep. The elevation of the base of
the excavation was approximately 2125.5 feet (AVISTA datum). Since the removal,
small areas of sheen have been noted interminently on the river surface near the
removal area. The boom and sorbent pads continue to be maintatned.

Subsequent investigations have been completed by the City and Carmey Products, and
by the EPA both prior 10 and under the Administrative Order on Consent.  Seme
additiona! investigation was completed by B.J. Carney et al.' in June of 2003 and
September of 2004 for titigaticn purposes. The June 2003 data were summarized for
RI purposes in the Remedial Investigation Addendum: June 2003 Data (RETEC,
2004g). Sampling in the uplands bas included approximately 78 test hales, including
test pits, hand augers, direct push test holes, and borings. Twenty-two of these
borings were completed as wells or piezometers, Work in the St. Joe River has
included 63 surface sediment samples, |1 sediment cores and 23 surface waler
samples, Sample locations are shown on Figure 2-4. The data generated from the
investigations are pertinent (0 the RUFS and have been set forth in the RVBLRA,
These investigations found that sediments, soil, und groundwater had been impacted

' Seu Appendin of RI Addendum (RETEC, 2004g).
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by past creosote treating operations. These impacts are discussed turther in Section
2.6. Results of these investigations arc provided in more detail in the RVBLRA
(RETEC, 2004a) and the Rl Addendum (RETEC, 2004g).

2.3 Demography

The City is the county seat of Benewah County, located in the panhandle of Idaho.
- The City has a population of about 2,800 people and Benewah County has a
population of approximately 9,000 people. The City includes an area of 1.1 square
miles. Beyond the City boundaries, the area is sparscly populated or forested.
Benewah County land is roughly four-fifths forested and one-fifth farming and city.
Timber is the main industry in the City and the county. Mining and farming also
contribute to the area’s economic base (S1. Maries Chamber of Commerce
[http:/fwwiw.stmarteschamber.org], St. Maries Gazette Record
thttp:/fwww stmariesidaho.com/|, Fed Stats, LS Government
[http:/fwww fedstats. gov/mapstats/more. data/ | 6009 himl]).

2.4 Land, Groundwater and Surface Water Use

The Site is localed in the City and beneficial uses of the tand and groundwater arc
subject to City code. Surface walter use is alfected by Tribal code as well,

241 Land Use

The Site and surrounding area are zoned tor manufacturing and industrial use. Since
Carney Products closed the office and pole storage yard in April 2003, there has been
no activity at the Site. Property approximately 1,200 feet east and southeast of the
Site 15 zoned and used as parks and recrcalion. Approximately 1,000 feet southwest
of the Site, the land is zoned for multiple-residence dwellings. The residential area is
uphill, upgradient, and isclated from the Site by a flocd control levee, industrial road,
storm drainage ditch, railroad tracks, and other industrial facilities. West of the Site,
the land is .«:-:mcd manufacluring and iadustrial.

Land use at the Site is significantly limited by 1ts location between the St. Joe River
and the flood-control levee. As discussed in Section 2.5.1, the Sie is located in a
ﬂDDdWa}'z and can be subject to relatively regular and periodic flooding. The Site
area can be inundated by niver water and experiences significant flooding. The Site
and surrounding area experience minor intrusion by river water on an average
frequency of every 1 o 2 years and experience more significant flooding cvery 3 to 4
years.

oA floodway, per the Federal Emergency Management Agency, is the area of the floodplain thal

shouid be kept frec of obstructions (hitpfwww fema_gov/Thmsfa-MdQ 1 shinty.
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2.4.2 Groundwater Use

Linder Ciry code @l houses, buildings, or progenties used for humen ccoupancy are
vequired 1o utilize public (ONy) waeer, The Cily warer supply tcludes surface water
sud groundwater sourees lowsted 2o 8 miles upstream and upgradient of the Sie.
Croundwater v wooversd from depths of 250 to 330 feet balow ground surface {(bgs).
Consistent with the City code, no wells are present within'a 0.3 mite of the former
tregting area.  Eight wells ar¢ located approxmaiely within 2 4.5 1o f-mile radive.
These waer wells are located v weas hydrauhically solaied from the Sue, being
Ioesed s0ross the fiver, upstream, or upgrudient to the south. Groundwater at the Site
discharges to 30 Joo River {(see Seotion 2.5.1) and the bencliosal wse of Sue
groandveater v recharge o surface water,

2.4.3 Surface Water Use

Surfaoe water uoses for the 3. Joe River are hsted by the Trbe and Stote of ideho us
agricultyral, recreationai, cuhwiral and aguatic life. Domestic wamer supply 1§ i
listed as a use by cither entity (IDAPA 38.01.02, Cogur d’ Alenr Tribe, 2000). Prior
tn June 18, 2001, and the United States Supreme Coint decision i idubio v, Unimd
ates, 121 5, Co 2435, 333 US, 287 (2001, g dabo Department of Water
Resources {IDWR) administered the sorface water rights to the St fop River
Cirrently, the Tribe administers an encroachment progras: that includss water righiz,

Sueface water rights 1o the S1. Joe River in the vicinity of the Sie, as available on the
[DWR database, are limited. Camey Products is isted as having ar IDWR water
right and pumped waiér fram the river apgsoximately 200 fest downsirentn of the
former treating area. The waler was used (o keep podes that had ool been debarked
moist. Four ather properties in the arza are listed as having {DWE water rights on the
St Joe River. One i located on the north side of the river, approsimstely | mile
upsiream. The remaining three are locased over 1 mile or miore downsieam of the
former treating area, and-on the satne side of the river. The other four properties use
the pumpedt water for watering lawns. Surface water tesfing adjacent o The Site has
shown that surface water concentrations are below applicabie screening fevels.

2.5 Physical Characteristics

Foe discussion purposes, the Siee can be subdivided nio the wplands, riverbank, and
river.  The phviical characteristics of each of these areas are interrelded.  The
uptarsds are generatly flar and iclude the former trpating plant and surrounding area.
The eiverhant 1 3 steeply slopieg pocion of the Site between the uplands and the
siver. The 3t foe River and the river bed are included in the river portion of the Site.
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251 The Uplands

Z.58.1.1 General Characleristics

The uplands area i relatively &t with ap approximate elevatios of 2,135 feer
CAVISTA dauturny The surface consists of samdy 1o silty aravel with remaants of hagl
roalds from prior B¢ operaliond. The foroier wood Treating operiions were lotsed
ghoot Tt 106 feet south of the 81 Joe River (Figure 2.3} Coacrete pads, building
foundations and some tracks assaeiated with former (reating operalions rewmam a, or
immedintely beaeath the gravel surface.

Active underground utilities include adjacen: City storm and sanitary sewers jocuied
approsimately 30 fool east and upstrean pf the tormer treating plant {(Figure 2-3) and
a tocal storm dowin. The two Ciiy sewers run paraliel 10 ope anollier v 3 gencral
notth-south direction, The stotim sewer cutfalls o the St Joe River. Thiz slomm
sgwer colects runoff from an approximaicly $880-acre area including undeveioped
fand and commercial, resxdeniial and mdesirial properiies,  The samtaty sower
fraverses beneath the niver, transporting water [0 the Ciy's Walcr (resiment ares nosh
of the river. A local storm drain collects water from (ke former Carney Produsts pole
vard, zenerally southwest of the Site and drains the serface waier to the 52 Joo River
throngh a serigs of ditches and a calvert. The outfali of iocal storm drain o the 56
foe River is approxinmately 150 feet downstream from the former feating amea.

2.5.1.2 5t. Joe River influence

The upland porticn of the Site lies on the floodplain between the 8t Joe River and the
floed -contref levee {see Figure 2-2) and expediences periodic flooding. The Sie is on
fand classified as 2 fioodway by the Tederal Emergency Muonagement Agency
(FEMAL The S0 Joo River ciests and water inundates the uplands portion of the Site
with an spproximam fregiency of every one io two years. In approximasely half of
these events the beight of waier above the Site is one foor or less. During ihe other
half of these evenis waier commanly foads 1o a height of four feet above the Site and
rarely reaches up o seves feet shove the Sue. While finodmg occurs regularly,
velovitios over the uplands are relwively slow as the base elevation of the St. loe
River {hake Cosur 4 Alene] vises during Hooding a8 wetl, Measwoments of surface
river velocities during the 2002 flood (combined St Joe and Se Martes River
gischarges of approxinmely 30000 cuble feet por second [6f3]) were between 0.59
and 187 feet por secomd.

2513 Geolagy

Lnconsodidaied Hevint and deltare sedimenis underdie the Site and St oo River
vuiley s awhole, The 3t Joe Hiver flowed at 2 bower clevation untlf approximately
H)GHG years ago, when dm formaton of Lake Corur " Alene by glacial finoding
catimed the river wy O3 s valiey with the sxixiag sequeace of sands, silts, and clays.
The uplard slopes on boaeb sides of the siver valiey are composed of Precambrian
mudsrones and Smdsiones, 3% wel] as Guaternary basaln

I“.d
L
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The fluvial and deltmc floodphin deposits underlying the Site consist of interbedced
uneonsolhidatad sand, silt, and clay to & depth of at least 65 fzet below grade, The
geuiogic conditions are shown on Crss-seotion (Figure
253, While these & some variation withie the units {as expecied ir a finvial seiiing),
the general stranigraphic units described below are larerally comtinuous across the
uphaads partion of the Site,

2.5.1.3.1 Fitl

A veneer of RE material gererally 2 to 5 feet thick overlies the native zlluvial
sediments i the uplands. This il consists of crushed quartzitic gravel with a mataix
of sand, sile, and woody debris. On roadway areas, including much of the former
wood tweating area, an asphaltic layer s present near the surface of the pravel. The
asphaitie layer essentially cements the near surface gravel. The layer is thought 10 be
the resadt of several Bastoric spoications of road ol as 4 dust control measure. In the
vicinity of the wood treating operations, the ful is thicker (shown as the dashied line
cxtending into the sppec sif umit oo Figure 2-5) and includes more debris such s
wood, melal, Brick, and pipe,

25132  Upper Silt Unit

This unit snderties the il material. Tt consses of 2 dark gray to brown micaceous sit
generally 13 10 20 teet tdack. It locally conlaing rool structures and thin, very fine-
gratncd sand inlerbeds. Texturatly the woper sHt anit is 1oose o firm.

25133 Upper Interbedded Unit

The iuerbedded uns inchudes altemuting lavers of: (1) thinly taminated micaceous
silés; (2 very-fing-grained, poorly graded sands, and (3) clay. The interbeds within
the unit wre goasrelly lesk than 2 @ b inches thick. Woody/reedy material 1s present
in the unit. Overall thickaess of the interbedded zone ranges {rom about 12 to 21 fecl.
in gencesl, the miorbedded wail fmes downward with the upper porticn of the unit
having & higher groportion of sands beds and Ihe lower portion of the uail having
maore sil and very Dine graimed sund interbeds

253.34 Sand Uni

The sand v consists of a relglively omogencus, gray-c0iared, micacenus. very fine
1o medium graiaed, poorly graded sand to sihy sand, St tnlerheds are locally presont
ar 182 base of the sand. Overnnlt thickness of thds umit ranges from about (3 e 16 feet.

2541335 L ower nterbhedded Hinid

in a poriien of the uplands, interbedded sands and 5ilis 2re provens between the sand
unit and the fower silt unit. This unif raages from U ro 10 feey thick and hos boen
wentified n the bering for MW-1D, and the CPT sest boles CR-, CR-2. CUR-3 apd
CR-8 {se Figure 2-3). Inthe RVBLRA, his unit was included in the top of dis lowes
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silt unit. For clarity, these interbedded sands and silts have been called out as a
separate unit in the FS.

251.3.6 Lower Silt Unit

The lower silt to stlty clay underlies the sand or lower interbedded unit and consists
of interbedded gray micaceous silt texturally similar to the upper silt. The unit is also
interbedded with gray-green inorganic ¢lay of high plasticity. The overall thickness
of this unit is not kngwn, but is ar least 19 feet thick.

2514 Hydrogeology
Hydrogeologic units carrespond 10 the geological units at the Site.
251.41  Upper Silt Zone

The upper silt zone is the uppermost water bearing unit at the Site and is considered
an unconfined aquifer. Depth te groundwater varies seasonally, ranging from about
2.5 to 7 feet bgs. Hydraulic conductivity of the upper silt ranged from 3.67 x 107 1o
1.32 x 10°* crs.

Figure 2-6 shows representative groundwater flow directions in the upper silt zone.
During most of the year, groundwater flow is northward toward the river. However,
groundwater flow in the upper silt fluctuates in response to river stage, with wells
closer to the river showing a stronger response 1o changes in river stage. Temporary
and local reversals in flow direction (southward from the river to the Site) occur as
the aver rises and floods (e.g., May 2002). Water level fluctuations in the upper silt
zone are shown on Figure 2-7 (hydrograph) and the gproundwater gradient during
2002 and 2003 in the upper silt is shown on Figure 2-8. Flow from the nver to the
Site is limited and the net groundwater flow at the Site is towards the river. In
general, the groundwaler gradient is relatively shallow in the upland arca and stecper
adjacent 10 the riverbank.

25.1.42  Upper Interbedded Zone

The upper interbedded zone is fully saturated throughout the vear. Figure 2-9 shows
groundwater flow directions in the upper imerbedded zone. Figure 2-10 is a
hydrograph Hlustrating waler level fluctuation and Figure
2-11 shows groundwater gradients i the upper interbedded zone. Similar 1o the silt
zane, flow 1s generally roward the rniver and there are tlemporary flow reversals when
the river level rises, locally recharging the upper imerbedded untt. Groundwater level
varkiions in the upper interbedded zone correlate well with the rniver levei
fluctuations, with the degree of correlation decreasing farther inland (i.e., at PZ-51
and PZ-61).
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25143 Sand Aquifer

The sand unit is a fully saturated semi-confined aquifer beneath the upper interbedded
zone, The mean hydraulic conductivity of the sand unit is 3.03 x 10™ covs.

Figure 2-12 shows groundwater flow directions in the sand aquifer, Figure
2-13 shows water level fluctvations and Figure 2-14 shows the groundwater
gradients,

Similar to the overlying units, groundwater flow is generally northward toward the
river. However, duning the spring runoff period, as the river reaches it banks, or tops
its banks, the river temporanily recharges the aquifer. When the river rises,
groundwater flow direction is southward, away from the river. These reverse flow
- evenlts are temporary and water flow direction changes back northward when the nver
stage drops.

Groundwater in the sand aquifer responds rapidly to changes in river stage. The
response is closer than the response observed in either the upper silt unit or the upper
interbedded unit (intermediate wells). Water levels in deep wells adjacent 1o the river
are essentially the same as river water levels during most measurements and the close
correlation to river stage decreases inland at wells MW-4D and MW-3D. With a
scmi-confined aquifer, some of the change in head in response 10 river stage changes
may be a pressure response and not be necessarily indicative of sigpificant
groundwater flow. :

25144 Lower Interbedded Zone and Lower Silt Zone

The lower silt forms a confining layer beneath the sand unit. In some areas the
contact between the sand and the lower silt is gradational and shows interbedding (the
lower interbedded zone). At other |ocations the contact is more abrupt. Grain size
data indicate the unit is ctayey silt. Corresponding hydraulic conductvity lilerature -
estimates for this grain size are on the order ot 10°® crvs (Freeze and Cherry, 1979).

25145 Vertical and Net Groundwater Flow

The vertical gradicnts between the upper silt unit and the sand aquifer, and the
intermediate wells and the sand are provided on Figure 2-15, and Table 2-1,
respectively.  Calculaled gradients correspond to river levels. Upward gradients
occur when the river levels are hagh in the spring. Gradients are relatively tlat and
generaily downward in the summer, and early fall when river levels are maintained at
approximately 2,128 feet AVISTA. The magnitudes of downwuard gradients increases
in the late fail when river elevations drop.

Overall, vertical gradients in the upper interbedded unit are low. In general, gradients
are downward in the winter and spring and slightly upward in summer and fall;
Between the vpper silt and the upper interbedded unit, gradients ranged from 041
upward to 0.33 dowaward. Between the upper interbedded vnit and the lower sand,
vertical gradients ranged from 0.33 upward to 0.93 downward,
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Figures 2-16 through 2-19 are flow nets showing the net groundwater flow in a two-
dimensional cross section. Flow nets were constructed for May and November 2002,
and January and April 2003 using the shallow, intermediate, and deep wells. The
November 2002 and January 2003 flow nets show flow downward and toward the
river. The April flow net also shows flow is downward and roward the river except in
the immediate vicimity of the river where there is reverse flow (i.e., the river is
recharging the aquifer). The flow net constructed for May 2002 represents high flow
or flood conditions, using the shallow and deep wells, and shows the net flow
direction 1s towards the former treating area, both from the river and the uplands.

The groundwater flow at the Site is largely controlled by river stage. During most of
the year, groundwater flow is towards the river. During high river stages, flow
reverses and begins to flow from the river southward to the Site. Depending on the
extent of the flooding, the reversal can occur for a few days to a few weeks. All
hydrostratigraphic units respond relatively rapadly to changes in river stage. The sand
aquifer responds very quickly, likely as a pressure response. The response decreases
intand at the well MW-4 pair, In some cases, flow may actually converge on the
former treating area, which is 80 to 100 feet inland of the river.

The horizontal and lateraily continuous upper interbedded zone from the uplands
invesligation was also encountered in scdiment cores S[-34 and SD-21. In addition,
the contact between the upper interbedded zone and the sand zone was encountered in
SD-34.  Therefore, the middle and lower sediment units from the sediment
investigation conform to the upper interbedded unit and sand unit of the uplands
investigation. The recent sedimenis (upper unit of the sediment investigation)
comprised largely of organic clays and silts overlie the upper silt and wvpper
interbedded units.

2.5.1.5 Ecology

The upiand portica of the Site (the former creosote treating area) only comprises 0.7
acre on the 14-acre Carney Producis previously vsed for pole slorage, and this area is
located on the most industrialized and least vegetated area of the property. The
habitat survey indicated that all of the habitats on the Site are disturbed by industnal
activity that has been ongoing since at least the latc (930s. The majonty of the
property (70 to 90 percent) is occupied by roads, bare grouwnd, and dry upland
disturbed habitat dominated by weedy forbs. Two small community types are
present: a row of planted btack hawthorn (1 percent), and a small patch of thin-leaved
alderfred-osier dogwood community {1 percent). The black cottonwood/red-osier
dogwood riparian habitat {8 10 28 percent of the Carney Products property, and not
including the Site} 1s 1solated from the river by stcep banks, some portions of which
are covered in ciprap or crib walled.
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2.5.2 The Riverbank

| 2.5.2.1 General Characteristics

The riverbank is relatively steepi it is less than 25 feet wide and has a relief of
approximately 10 feet to the river in summer. The bank consists of rip rap in the
vicinity of the 1999 removal action and heavily vegetated scil in surrounding areas.
Wood pilings are present along much of the bank area, and the area has been used for
log booms for decades. Currently, portions of the Site near the removal action
(including the containment boom used 1o address shf:enmn) are no longer used for log
booms.

25.22 Geology and Hydrogeology

Away from the rip rap area the riverbank consists of silty soil with some debris
including rock, brick, wire and woody debris. The silty soil is correlative to the silt
unit in the uplands. Portions of the riverbank exposed during low water show some
sediment accumulation. Depending on the stage of the niver, the riverbank serves as
an area of groundwater recharge and discharge.

2.5.2.3 Ecology

The riverbank in the vicinity of the Site has limited habitat. No wetlands are present
along the shoreline at the Site. Avian use is concentrated in the cottonwoed and red-
osier dogwood habitat along the river shoreline. There is likely very litle use of the
Site by large mammals becawse access (o the river 15 limited by the steep banks and
crib walls and the band of niparian fc-rc:s[ on the Site is very narrow (generally, less
than 25 fee[ wide).

Wetland habitat is present in some areas in the general vicinity of the Site. Opposite
the property (north bank side of the River) there is a small (less than | acre) emergent
wetland and also on the north side of the river extending downriver there is a narrow’
strip of forested wetlands in several backwater sloughs between the river and the
highway. During summer water levels, the forested wetland appeared to be separaicd
from the river by the riverbank. There is a well-developed emergent, scrub-shrub, and
forested wetland (greater than F) acres) within Butler Bay, approximately 3.5 miles
downstream of the Site. No federal or state listed plant species were found in the
riparian and wetland habitats. No water potatoes were observed in the wetland areas.

Several avian species were seen along the Tiver shoircline, the most numerous of
which were swallows and cedar waxwings. A small number of mallard ducks,
American robins, common ravens, and a single great blue heron were also ohserved.
Approximately 0.5 and 0.75 miles downstream of the project Site there are two
osprey nest platforms and ospreys were observed feeding near these plaiforms. No
mammals were observed; however, deer tracks were seen o the sandy soils along the
shoce on the north bank near the Highway 3 Bridge. A variety of both small and large
mammals likely use the riparian babirat and undisturbed vpland areas. Ahhough
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coyote and raccoon may use the uplands and niver shoreline, and mink may use the
shoreline riparian habitats, most mammals are expected to use the north shoreline.
Because the City lics to the south of the Site, the north bank of the river provides
widef riparian corridors and more extensive and well-developed riparian habitats and
less industrial activity. Most mammal use would be expected to occur along the north
shoreline.

2.5.3 The St. Joe River

2.53.1  General Description

The St. Joe River channel is about 300 feet wide and 30 feet deep. The confluence of
the St. Maries River and the St. Joe River is approximately 1 mile upstream of the
Site and the river flows westward and.into Lake Coeur d’Alene approximately 10
miles downstrcam of the Site. The mean annual flow for the St. Jue River ranges
from 1,000 1o 3,800 cfs, and the mean annual flow from the St. Maries River ranges
from 160 to 900 ¢fs. The river elevation varies seasonally, The St. Joe River stage
(as measured at the confluence with the St. Maries River approximately | mile
upstrearn of the Site) varies in elevatton from approximaely 2,121 feet (winter level)
to 2,128 fect (summer level) and rises to as high as 2,142 feet during spring
runoft/flood stage. '

The elevation of Lake Coeur d”Alene has a strong influence on river stage and flow in
the St. Joe River at the Site. Flooding of Lake Coeur d'Alene raises the base level of
the St. Joe River leading to water backing up upstream in the river, including the area
around the Site. The town of St. Maries has experienced five major floods over the
last century including a 100-vear tlood in 1996.

2.5.3.2 River Bed

The river bed bathymetry is shown on Figure 2-4. Soft sediment is present on the
river bettom with thickness ranging from 0.4 to 5.4 feet. The river bottom generally
consists of finc-grained scdiments with scattercd debris, trash, and submerged
vegetation. The grain size of the surface sediments ranged from dominanily silt and
clay near the bank to dominantly fine 1o medium sand in the middle of the channel.

Adjacent to the Site, the river channel drops off abruptly to a depth ot approximately
15 feet, then gradually slopes 10 a depth of about 25 feet. The more gradually sloped
zone corresponds to a horizontal distance of about 20 (o 50 feet offshore representing
a shallow bank of soft sedimenis. While uncertainties exist, radioisotope dati suggest
that this area is largely depositional. Average sedimentation rates in this area (cores
SD-14 and
SD-40% are estimated to be approximately 2 centimeters per: year (RVBLRA,
Appendix K). The river cross section suggests that a zone of little or no deposition is
more likely beyond 75 to 100 feet from shore in the flat deep area of the channel
where fuaster moving currents would be located.

LS
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2.5.3.3 River Sediments

For the river portion of the Site, three lithologic units were 1dentified in the upper 14
feet of the sediment column of the St. Joe River. Unis below the surficial river
sediment correlate well with uplands units.

2.5.3.3.1 River Sediment (Upper Unit)

In general, this unit s an olive-brown, soft, moderately compressible, “organic”
sandy silt with some clay and high moisture contenl. The unit contains woody
material including small, decomposed twigs, planis and other wood chips. This
unconsolidated unit ranges from 1.9 to 4.7 feet in thickness throughout the study area.
The sand content increases with distance from the shoreline. The water conient is
high near the surface {low percent solids) and decreases with depth. This unit
generally represents the “soft sediment.”

2.53.3.2 Upper Interbedded Unit (Middle Unit)

The unit below the recent soft sediment deposits is classified as an interbedded sand
and sift unit. This unit ranges from 2.5 teet to 10.2 feet in thickness throughout the
area. The silt beds are in general greenish gray, wet, medium suff, sandy sit with
trace wood and trace laminations. The sand units are in general medium gray, damp,
medium suff, sclty fine sand with trace ciay and trace rootlets.  This unit correlates
with the upper interbedded unit identified in the uplands. This unit also contains
woody layers containing twigs, fibrous shreds, woodchips, and occcasional gravels
ranging in thickness from 0.5 to 4 inches.

2.53.3.3 Sand Unit (Lower Unit)

The unit is a tine to medium sand and was not fully penctrated by any sediment core.
The recavered thickness of this unit ranges from 1.7 feet to 4.5 feet. In general, this
unit is homogenous with an olive-gray celor, wet, medium dense and fine to medium
grained with trace silts. This unit correlates to the sand unit identified in the uplands.
Most of the contacts are gradational.

2534 Ecology

Few organisms were found in the sediment. No benthic organisms were found 1o
field sieving and evidence of sediment invedebrzles was only found al two stations
(worms, chrronomuds, and sect larvae). These results could reflect seasonal changes
in benthic population cycles (e.g., more growth and abundance during spring
months); however, the results more likely indicate that this ecosystem may function
as 2 pelagic (living in the water column) environment and not as a benthic system
(lack of organisrs living in the sediment}). The niver bottom could potentially
function ax a seasonal benthic habitat for activities such as spring hatching of
inveriebrate larvae. Stands of submerged aquatic vegetation were observed in the
shallow nearshore areas in about 5 1o 12 feet of water.
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These Tnshings i consistent with & 1987 bsnthic wmvermbiale siudy condiwtad by
Falter and Hallook (1983) in which the 5t Joz River ranked a3 vory productive when
compared 1o regionat lakes datg, slihough composiion aad diversity of organises
was celatively spame (8 o 10 major tixar  The invenebraie rowmposiion was
domingted by water-column biota, and many of the sediment sumples ofien bad ne
investehirates present, especially i high sand confent samuples.  This river study
suppons the sssumpdion that the ecolomical food web 8 more pelsgic based than
bBenthie oeed. -

2.6 Nature and Extent of Contamination

{recsole impacts shove the Shie sorcening levely were idenmtifed in soil, groundwarer,
sad sechmenis st e Sie. Chemicaly of nterest (UG voncenirations were beiow
sereening vels in surface water.

2.6.1 Contaminants of interest

Contamination a8 the She v related 1 the pest use of creotole Kor wood preserviag,
Records indicate thal creosote was the only chemxcal used in the tyeating procass at
e Sue. POCP was vot wsed 4t the Ste and has been detesied in only sarface soif and
one sarface sediment sample and af low corcenurations (helow respective reponing
fmitsy The creosote doos contain some fizioter ead hwdrocarbons inchsding benzene
from sither ompiste refining of coal 1ar or additives fr the CBOROIE. A CITOSOI
sampie eollected fromn the St Mares Site contains apieostiomaely 30 perceni of the 16
priomy pothren polyauclear womaiie hydrocarbon (PAM}, und @15 perent
hemzens, ointne, athyvibdenzens, aad sylenss (BRTRX) (includiag €01 pewent
bomrensy  The samplo alse coniamned approximately 10 percent watge and solids.
Based ot goaeral oreckoie composition infonmation (for coal tar creosote), the
remngimiog 60 percent 13 expecied w0 inciude uther PAHs, phenols, heterocyelic
oxygen, sulfue and mitrogen compounds (nclodimg shbenzofuran) (ATSDR, 2002).

COl were identified in the RYFS Work Plan {RETEC, 20026} based on historical Site
Speraticas, a comparison of the existing data 1o the screening levels, and an
gvahation of background concenirations.  For purpGses of compleung the R Held
weok, The OOk were Wdeatifled as:

»  Polveyctic arommic hydracarbons (FAHs)
s Other semivoiatife organic compeouads (SVOCs); and
+  Benzens, woluene, ethyithenzene, and wylenes (BTEX).
These 08 appled w all media (o, geroundwarer, surface warter, and sediment).

Samples were cnatyzed for PAHs and other SYOCs by EPA Mﬁlhodh 82H)R270-
SIM and for BTEX by EPA Method 826().
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2.6.2 Sources

As discussed m Sevuus 264, wood eatment was goomphished using buft tanks,
asd greosois was the ondy treating solulion ssed W the upsting plant. Based on the
aperationst lgtory, the poteatial SriMEry SGuree ardas e & fdlows:

*  Former wood treating ara (hal tanks, above ground siorage tanks and the
surrounding arosl

»  Halroad tracks and roads adjacent o the Benting ares; snd
¢ Disposal b the riverhank aod the rese

Creosote was reieased rogn these primary source areas iy spills, keaks, drips, and by
historica! disposal of wastes.  Any mmaining oreosote and the affecled soil,
groundwanee, and sedimeet are the Scoondary (07 tertiary} SOBICes,

- Releases from ihe former resring ares are evadenced by staining and oily residue in
sl odor ad messured PAH coooeottatinns ia snaliow wasaturated zong soil, and
deepr sl Brom the saturated zone in the former treating arca.

Several nes of evidence suppest that overbank disposal during plant operation and
demobion i the 196k contnbuied to impacts af the Sitre. Wastes have been found
o and i the siverbank shoretioe fncluding a tog, wood debris. wire, a barrel and
chunks of sold creasote material, During the 1999 riverbank removal, one-quarter of
the maizrial disposed of was reponted to be debris {(EMCON, 1999). This indicates
thut the bank was cither used for dlsgnsa? or for gperations and/or demolition that
resuliedd in roisases.

As indicsied. chunks of solidified creosote were obscrved ai the shoreline by the
asgistant rural fire chief in $994% and during the 1998/1999 Sjle work on the riverhank
sharelne {se¢ photograph in Appendix B, This solidified creosote was not visibie a1
mesi mes of the year because 1t was below normal niver elevanons and was difficuls
w0 agcess during low river stages that occur in 1he late fall and winter. The solidified
ceeasote-like material are indicative of historical disposal because the “chunks™ noted
dutittg the removal were peated in a2 dorminantly subagueous location, were solid
chiunks ineluding abular Blocks and reunded balls (see photo in Appendix B, and the
marerial was neded sitting on top of the sediment &t the base of the sieeper portion of
the bank., Creesoie that currently ocours 1n the shallow und deeper sediment znd in
the soil near the shoreling is a licuid, coabng seil and sediment grains. Sclidified
chupks of creosote do not exist at the Sie and thercfore are rot cxpected o frm in
the subsurface.

Tabwlar blacks dnd rounded batls of are not characteristic of produc that has cozed o
the surface and sohidifted. The product is oot viscous encugh o form farge balls or

Df._p(“.ll!(ll'l of Jamwes Shubenl on March 23, 2004, Carpey Produc: Gomparny Led, ve BE Coreey &
Compapy, et al, CRN-AT7-FVE
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“tabular blocks if it flowed out of the sediment. In addiuon, experience with similar
material indicates that creosote would not harden unless the material was located in a
hot, dry environment for many manths of the year (thus, located above the water table
and summer river tevel). Solidified material can also occur in process eguipment.
The material on the bank was only exposed above the river during low water in late
fall/early winter and therefore a mechanism (o cause the creosole to solidify where it
was found 1s not apparent. Furthermore, based on the viscosity of the product found
in soil and sediment, it could not have tlowed out gher on the bank. The product
viscosity is such that it would have flowed down the bank,

As indicated by contamination on-site and at other wood trealing sites operating at the
same time, the standard of care in the industry at that time generally included releases
10 the surface in the area around the treating plant. Creasote sludges and other wastes
were generally disposed of at some location on the treating facility4. Based on the
debris noted at the river bunk at St. Maries, the disposal area could have included the
river bank. Therefore, whether creosote on the bank was from operational releases or
disposal it is likely rhat some matenal on the river bank is from sources other than
migratien frem the upland.

In addition, PAH impacts are present on the riverbank and in the sediments upstream
of where creosote has been observed in the subsurface of the uplands. River bank
soilfsediment contain PAH concentrations above screening levels to a distance of
approximately 130 teet upstream of the 1999 removal area. These detections are
tocated in an area where groundwater concentrations are below screening criteria and
no pathways for migration of creosote between the treating plant and the riverbank
are evident. Finally, co-located radicisotope and PAH testing show highest
concentrations occurring prior to or during the early 1960s (during treating and/or
demolition) followed by a marked decrease in concentrations (Appendix B).

2.6.3 Distribution of Contamination

The understanding of the disiribution of COI at the St. Maries Creosote Sile was
refined by RT sampling, The arecas exceeding screening levels were based on a
comparison of sample results and the screening levels (cunservative concentrations
identified in the RI/BLRA helow which no adverse impact on human healith or the
environment 15 expected). For surface and subsurface sediment, the screening levels
used in this section differ from those originally used in the RVBLRA. The surface
and subsurface sediment screening levels are the numeric preliminary remediation
goals {PRGs) developed during the FS process as described in Section 3.1.3. Where
creosote-related compounds were present above screening levels, it was not
considered a clear risk to potential human or ecclogical receptors at the Site.
Concentrations cxceeding a screening level indicated that the wrea needed further
evaluation. Further evalvation was completed 0 the RI/BLRA. The RIVBLRA
followed EPA guidance to determine what compounds were actually COI for the Site,

* Depesition of James R, Bawhelder on December 7. 2004, Carney Produel Company Lid., vs. B.J,
Curney & Company, eral,, CS00-377-FV3.
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and whether or not the COI present at the Site presented a risk 10 the human and
" ecological receptors at the Suc.

As discussed in the RVBLRA, creosote-related chemicals exceeded conservative Rl
screening levels in surface soils, subsurface soils, groundwater in the shallow (fill,
upper silt and vpper intcrbedded units) and deep (deep sand) areas of the Site, and in
surface (0-10 cm depth) and subsurface sediments (over 10 em deep) at the Site as
follows:

o Surface soil exceeded screening levels for leaching 1o groundwater and
industrial direct contact screening levels for carcinogenic and total PAH in
selected test pits (sce Figure 2-20). '

* Subsurface soil exceeded leaching and direct contacl screening levels in
the upper silt, upper interbedded and sand units. The lower silt vnit did
not exceed screening levels (see Figures 2-21 through 2-25).

s Riverbank soil exceeded screening levels to approximately 150 feet north
. of the 1999 removal area and at least 265 feet downsiream of the 1999
removal area {see Figure 2.26).

+ Shallow groundwater (5 10 20 fect bgs) exceeded screening levels near the
treating plant and between the treating plant and the river (MW-|S and
MW-78). Groundwater in surrounding wells was below screening levels.
Groundwater concentrations exceeding drinking water standards are
limited to an area less than 200 by 200 feet (see Figure 2-27).

¢ Deep (35 1 55 feet bgs) groundwater exceeded screening levels near the
treating plant (MW-1D2}.  Groundwater concentrations excceding
dnnking water standards are limiated to an arca less than 200 by 200 feet

(see Figure 2-28).

* Surface sediment exceeded the FS PRG -approximately 100 feet
downstream and 30 feet upstream of the 1999 removal arca.  Surface
sediment exceeded the low screening levels approximately 1,650 feet
downstreamn and 220 feet upstream of the 1999 removal area (see Figures
2-2910 2-31)

» Subsurface sediment exceeded FS PRG for susface sediment through mast
of the core or for the entire core at locations near the 1999 removal area.
Farther downstreain (up to 725 teet downstream of the 1999 removal)
concentralions exceeding surface sediment screening tevels were generally
at mid depth levels, approximately 4 to 6 feet below the mudline (see
Figure 2-32),

Crensote was encountered in subsurface cores and sediment as defined by visual
observauons and ROST work. The occurrence of creosote, shecns, odor, and staining
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as well as fluorescence noted in ROST borings are summarized in Figure 2-33, As
discussed in Section 2.7, data indicate that the creosote is predominantly residual. |
Due to uncertainties, the creoscte is considered to have some, limited potential to
migrate.

2.6.4 Natural Attenuation in Groundwater

Natural attenuatmn data collected during the RI suggest that biodegradation is
occurring and therefore, the modeling was conservative. Groundwater was tested for
natural attenuation parameters in July 2002, The results of natural attenuation 1esting
were presented in Table 3-10 of the RVBLRA. The data were not interpreted in the
RIBLRA and a brief summary is presenied here. The iesting results indicate:

# The groundwater geochemical environment is gencrally anuserobic and
highly reducing. Dissolved oxygen ranges from 0.11 to 0.82 mg/L and
redox ranges from 84 (o -403 mV. Only MW-3D, a generaily up to cress:
gradient well, has a positive redox value.

# There is no ecvidence of biologicul nitrate or sulfate reduction.
Concentrations of these eleciron acceptors are generaliy low and fairly
consistent across the site.

» [ron and manganese in groundwater are mostly in the reduced form, which
could signify biclogical iron and manganese reduction.

* Methane was detected in all of the monitoring wells, which is evidence of
anaerobic biological activity. The mghest methane concentrations
occurred in the lower sand (generally >1000 pg/L). Concentrations were
much lower (11-260 ug/L) in interbedded zone, except for MW-48 (1900
wgfL). With the exception of
MW-4§, the shallow wells with the highest methane concentrations, MW-
18 and MW-735, are located tn the source area and between the source urea
and the river. The methane concentrations were 260 and 180 ug/L.,
respectively.

These data suggest that biological degradation is occurring at the Site and that the
dominant degradation mechanism is anacrobic degradation. Although anaerobic
degradation 15 a relatively slow process, and limited for higher molecular weight
PAH, testing results suggest that it may be occurring at the Sile. A sile- qpecaﬁc rate
of degradaiion has not been quantified.

2.7 Migration Pathways

Migration pathways associated with the St. Maries Creosote Site have been discussed
and evaluated in several of the scoping documents and were further assessed in the
RI. Migration pathways were first discussed in the Data Gaps Report {RETEC,
2002). In the data gaps report, the air palthway assoctated with volatilization was
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determined 1o be incomplete based oo the pypes of COL The RIVFS Work Plan
identified remaining migratios pathways that were potentially complewe for farther
evaluation in the RI as follows:

«  Migration of mobile DNAPL;

»  Soil leaching o groundwater;

s Sedireent leaching to surface water,

*  Dissobved-phase migrauon with groundwates

» Fransport of inpacted surficial soif during Rooding,

«  Wind erogion and atmospheric dispersion of surficial soil, and
+  Tragspost of inpacted sediment. |

Infarmation collected dusing the RI regarding physical conditions and the nature and
extent of impits at the Bite were used <o refine she understanding of the migration
pathways.  As part of ihe Rl work, some of the potensiaily complste nugiation
pathways were apt found 0 be significant.  Other pethways were evaluated aad
carsieg forward fo be addressed as part of the RUFS.

2.7.1 Potential Pathways Found Not Significant

Parthways considerad in the R bt ot carrded forward and the associated rafionsie are
discuseeg Tunher in Section 6.2 of the RVBLRA and shmmanm:i brisfiy in this
spbsection, Pathwavs not carried forward were:

*»  Sedimend teaching to surface water — monitoning data collecied durng the
R indicated e sueface water concentrations were below screening levels
and therefore ihis pathway was n9f considered sigaificant,

»  Transport of impacted surlicial 8ol during Hoeding —~ Dala coilected dunng
the 81 indicated that Hmited Soods, such g4 the food 16 2002, did not have
sutficieny velocity w erode sigfece or near-surfuce soil. The potential for
ernsion of upland sosls and the nverbank dumng larger floods was
evaluaied ay part of (he river gusdeling effort (Appendix § of the RVES).
The resuits indicated thal swfos! sml 5t ibe e was suificenly coarse
that it would aot Be eroded w2 i8veur flood event. Therefure, this
pathway was not caricd ferward, '

*  Wind erosion and atmosgheric dispersion of surficisl soil - Wind erosion
and atmospheric dispersion 13 not considered @ wgnificant migradon
puthwuy, The arca of PAH in surficial soll above dirsct contuet screenmg
feveis s very himited; heavily impacied soif i3 buried beseaty Bl placed
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after reating operanons ceased. Flood waters deposit a layer of silt and
sand over the Site. The silt and sand is derived from upstream and,
therefore, not impacted by former wood treating activities. This silt and
sand is largely the particulates that are eroded and entrained durmg high
wind.

2.7.2 Potential Pathways Considered Slgnlflcant
| for Further Analysis

Migration pathways identified as potentially significant in the RI and considered in
the Risk Assessment and FS are summarized in the following subsections.

2.7.2.1 Potential Migration of Dense Non-aqueous Phase
Liquid

The evaluation of the potential for creosote 10 migrate ar the Site has included
three separate sets of data as follows:

s As described in the RVBLRA, cores from the locations and depths judged
most likely to contain mobile creosotc hased on higher intensity as
measured using the Cone Penctrometer: Rapid Optical Screening Tool
(CPT-ROST) were sampled for further resting. These samples were
analyzed by the Dean-Stark method to measure the saturation of cach core
with creosote, These analyses showed that the highest saturation with
creosote was approximately 10 percent of the pore volume. Literature
values for residual saturation (saturation left after creosote has stopped
mugrating in an area), range from 3 to greater than 30 percent. Cohen &
Mercer, {1993) reported residual saturation values in the range of 5 to 20
percent. Wilson et al. (1990) obscrved residual NAPL saturations ranging
from 14 to 30 percent in unconsolidated sands and possibly higher in
hetercgenecus sand packs. Quantitative measurcments of localized fluid
saturations using dual gamma spectroscopy indicated  macroscopic
entrapment of NAPL at saturations well above 30 percent in
heterogeneous sand packs (Illangasekare el al., 1995; Jackson et al., 2004).

» Four piezometers were installed at locations and depths which the CPT-
» ROST indicated were most likely to contain mobile creosote. In addition,
two wells arc screened in locations that could polentiaily contain maobile
creosote between the former treating plant and the river, Less than one
gallon of ¢creosole accumulated in two of the piezometers installed across
hikely producing zones during the first nine months after instaltation. The
initial creosote accumulation in the two piezometers is attributed o
localized alteration of the subsurface conditions during well installation.
[nstallanion of 4 well alters capillary forces and can mobilize residual
creosote in the immediate vicinity of the well. Mobihzed creosole will
move into the filler pack and the well to rcach eguilibrium. Once
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well, Due fo the creosote uid sropergies, the time to reach egailibiivm
may b many months.  Recoverable voluroes of Creosote have not re-
soctimiiated o the rwa wells, that had ihe imitial accumuiaion, m the
subsequent eighteon womths of monstonng,  Monttoring hus been
conducted from July 22 0 Ouoiober 2004 on 2 mombly buvs {at 3
mipimum?,  Is addition, creasole has noi accumuiared in the two other
piezometers snd the two weils instalied boiween the plant and the niver,

¢  Duta regarding product mobility {ntrinsic permeahality, porosily, grain
size, otwl orgunie carbim, Jrumage cugpllry pressuie, and mlanve
perceabiliry) were collected in Jung 2003 (RETEC, 20042} Analysis of
these.data indicates thai the current calculated Sreosoie seepage velocHies
are (L8, D.9 and 1.6 inches per year in the Upper Siit Unu, the sand fayer
within the Upper Silt Unit and Upper Interbedded Sznd/Sik Uni,
respectively,  Ag mugration continpes, the seepage veiocity decreases as
ihe creosote continues to migrate reaching an esseniially asyvmpiotic
condiion,  The analyiais cormpleted indicates that migrasion s in this
asymptotic zone and thus, the creosote is considered w be essertinily
stable and may oo longer be migrating.  Information on this DNAPL
mabiliey assessment is provided in the correspondence in Appendix A,

The twvestigation work stdiicates that there is limited potential for the creosote 1o he
mobiie &t the Site. Howewver, uncertainties associated with this work are sutficient
sitch that EPA has requested that DNAPL migration should continue to be considersd
a poteonial migration pathway at the SHe. Therefore, this FS considers the pathway of
DNAPL magmation iowards the St Joc River to be complete, Remedial abematives
are developed in Section 3 tha! will be protective for this pathway.

While socemaintes exist and this pathway 35 considered a risk, the magnuude of
future rugration s considercd relatively hmited.  In contmst t© many Cieosoe Sics
fe.g.. Pacific Sound Resocarces in Seatile Washington; Cascade Pole in Olympia,
Washington; and former treating plants in Somers, Paradise and Libby, Montana),
DNAPL does ool regularly reaccumtiate aber ramovet from welle at the St Maries
Crensote Satz. RI work has not ideutified & Iarge pood of DNAPL which would drive
substantial additonsl migration

2.7.2.2 Dissolved-Phase Migration with Groundwater

Resutlts from the RVBLRA ndicalz that gioundwarsy sormally migrates from the
source area and discharges 10 surface water,  While here are some temparary
reversals associzted with increasing river stage, the oot growudwater flow direction in
ivwards the 51, joe River, Groundwaler discharging 10 surface waier will encounter
sedimnchls and surface water., Surfiacs waes samphing dicaiey that sucface water i3
not inpacted Sy disseived-phase compounds.  However, pardtionieg of comtaminams
irom groundwater {o sediment Is a powstisl migration phway.
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An analysis of groundwater pantitioning to sediments in the RVBLRA (Section 6.2.4
and Appendix S of the RUBLRA) indicates that long-term migration of groundwater
in the upper silt unit and upper interbedded unit and partitioning to sediment may
result in sediment concentrations exceading screening levels used in the RI/BLRA in
the nearshore arca. For the deep sand unit, partitioning from groundwater 1S no
expected to result in concentrations exceeding the RI/BLRA sediment screening
concentrations. The modeling to assess impacts to sediments was completed without
considering natural bicdegradation of COL  As indicated in Section 2.6.4, site data
indicate that anuerobic degradation is hikely occurring at the Site, Nevertheless, no
degradation was considered to provide a more conservative analysis. Based on the
canservative analysis completed in the RVBLRA, dissolved phase migration with
groundwater is considered a complete pathway and is of particular concern for the
upper silt and upper interbedded vnit.

2.7.2.3 FSoiI Leaching to Groundwater

Creosote or COI sorbed 10 soil or trapped in pore spaces due to capillary pressures
may leach to the surrounding groundwater. Leaching may occur both above and
below the water table. This potential pathway is considered to be part of the
dissolved-phase migration with groundwater pathway, as discussed above. The
inclusion of this pathway with the groundwater pathway s consistent with EPA’s Soil
Screening Guidance (EPA, [996).

27.2.4 Erosion of Impacted Sediments

The St. Joe River in the vicinity of the Sile generally experiences relatively low
velocity flows (RI-BLRA Appendix O). It is somewhat of a backwater location with
respect to Lake Coeur d’Alene. However, during significant flooding events,
velocities increase and the potential exists for some scouring of sediment. Significant
flood events (e.g., 100-year floods) could potentially alter Site conditions by eroding
the surface sediment and temporarily exposing or eroding underlying sediment. The
potential for crosion of impacted sediments in the St. Joe River was evaluatéd through
radioisotopc  dating, modeling, sediment core observations, and reviewing the
physical conditions of the river and sediment chemistry (RI-BLRA Appendix P).

The radioisotope data were analyzed to determine the sedimentation rate over time
and whether conditions are depositional in & given area of the river. The results of the
radioisotope analyses indicate that in the nearshore arca, the sediments may
experience limiled, episodic erosion, but are overall depositiona). Modeling used to
assess the potennial for erosion corroborates the radicisolope data. The modeling
indicates that erosion during a 100-year flood (the modeled case) is himited in the
ncarshore area, and that the magnitude of the erosion is greater in the deeper, mid-
chanpel river sediments. Erosion could extend mto subsurface sedimeant containing
PAH concentrations above high screeming levels used tn the Risk Assessment for
surface sediment. The modeled distribution of erosion indicates that subsurface
sediment exceeding screcning levels could be eroded in the nearshore and some
offshore areas. Offshore areas have sediments that exceed screening levels at depth, -
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though the existing modeling indicates that these deeper sediments exceeding
screening levels would only be eroded in some offshore arsas. Deposition during
waning stages of flooding will deposit a new layer of uncontaminated suiface
sediment derived from upstream. This redeposition is supperted by the chemical data
in sediments, which show that surface sediments with concentrations below screening
levels have accumulated over more contaminated sediments in both the nearshore and
-offshore areas.

The modeling results that indicate scouring in the middle of the channel during a 100-
year flood are somewhat contrary tc observed Site conditions.. A 100-year tlood
occurred in 1996, Currently, sediments with PAH concentrations exceeding PRGs -
remain at depths where the modeling predicted scour. Thus, the depths of erosion
- predicted in the basic modeling effort appear to be oversstimaled.

Erosion in the nearshore impacted area is a potential migration pathway. The
patential for erosion of impacted subsurface sediment in the offshore zone 15 less
certain and is retained as a potential pathway.

2.8 Summary of Risk Assessment

A bauseline Risk Assessment was completed 1o assess potential risks to human and
ecological receptars, both now and in the future from chemicals in impacted media
both on and off-site.

2.8.1 Human Receptors

In developing the human receptors associated with the Site, the RVBLRA censidered
the histaric, current, and potential future land usc of the upland area, the riverbank,
and the river. The uplands portion of the site has histerically been used for industrial
purposcs and is currently unoccupied. Future vses are limiled by Site conditions.
The upland portion of the site lies on the floodplain, localed on the river side of a
flood-control levee. The Site floods periddically with river water entering the
uplands area every other year {on average). Residenttal, most commercial and
industrial uses of the site are highly unlikely due 1o the flooding. In addition, FEMA
classifies this area as a floodway that should be reserved 1o allow floodwaters o
move downstream. This means it should generally be kept frec from obstructions.

The riverbank area is not currently used for any purpose and is off-limits to the
public. Trespassers using the area for recreation or fishing could potentially be
exposed in the riverbank arca. The St. Joe River is open to recreational fishing, and
nther resource extraction. Fishing activity on the river itself in the vicinity of 1he Site
is currently nunimal, both recreationally and by members of the Tribe. Log booms
are commonly present in the area of the river adjacent to the riverbank (and away
from the 1999 removal area).
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Potential carcinogenic and non-carcinogenic human health effects were evaluated for
the receptors currently present ot potenually present at the Site. The reccptors
considered were:

s On-site Commercial/industrial Workers - these workers are potentially
exposed to surface soil. - As discussed in the Risk Assessment, the upland
area between the Si. Joe River and the nver levee 1s approximately 14
acres. The upland portion of the Site covers zhout onc acre of this 14
acres.  Therefore, it was assumed that the worker would spend
approximately 10 percent of the workday on the Site.

¢« On-site Construction Workers — these workers are potenlially exposed 1o
surface and subsurface soil and groundwaler during construction activifies.

*  On-site Aduwit/Child Recreationalist/Trespasser — these individuals are
exposed to surface soil, surface sediment and surface water. This receptor
scenario is considered protective of the indigenous population (subsistence
user).

¢ Hypothetical On-Site Resident — Poiable use of groundwater at the Sile was
¢valuated as a hypothetical scenario.

Exposure routes evaluated included ingestion, dermal contact, absorption, and
inhalation. A summary of the exposure routes evaluated is provided on Figure 2-34.

The RI/BLRA determined that all carcinogenic risks associated with soil and
sediment for the above receplors and cxposure rouwtes were less than, or within, the
acceptable risk range (10 to 10™). 1In all scenarios, carcinogenic total risk fell
between 10 and 107, No carcinogenic total risk scenario exceeded a 107 risk level,
a generally acceptable risk level for an industrial site where future use is not expected
1o change. Soil and sediment non-carcinogenic risk was below the acceptable chronic
threshold level of HI = | in all scenarios. Carcinogenic risks from groundwater for
the on-site consiniction worke:r are 7.7 x 10°  This is mthm the acceptable
carcinogenic risk range (10% to 10 and less risk than the 107 risk level common!ly
accepted for construction workers and industrial scenarios. Non-carcinogenic risk
was below the acceptable chronic threshold level of HI = 1 in all scenarios.

As discossed in the RVBLRA, Site groundwater is not currently used as drinking
water and future use is highly unlikely due to the City’s ordinances for drinking water
and’the location of the Site on the floodplain. At the request of EPA, this pathway
was cvalvated in the RIBLRA, which determined that carcinogenic and necn-
carcinogenic risks .nsocuned with use of groundwater as potable water exceeded
acceptable risk ranges (10 o 10° for carcinagenic risk and a HI = | for
noncarcinogenic risk) through the pathways of potential ingestion of, or dermal
contact with, Sile groundwater by on-site commermalhnduc.trml workers  or
hypothetical on-site residents.
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The RVBLRA also determined that there are no risks frem consumption of fish, water
potatoes, and freshwater mussels in the St Joe River. Water quality sampling
demonstrated that there were no detectable COI in surface waters directly above
impacted sediments. Surveys conducted within the area of the Site did not find any
water potato or freshwater mussels, and thus were considered to be an incomplete
pathway for those exposure roules.

2.8.2 Ecological Receptors

Potential ecological effects were determined for the following St Jee River
assessment endpoints selected as retevant for the Site:

» Aquatic Invertebrate Community (i.e., zooplankton);

o Benthic Invertebrate Community (i.e., sediment dwelling inscct larvae,
worms, and other organisms); '

o Benthic and Pelagic Fish Communities, represented by the brown bullhead
and the brown trout, respectively; and

» Piscivorous Riparian Wildlife, represented by the mink.

Potenuial nsks to these ecological receptors were evaluated using a tiered analysis.
The initial, conservative screening level Risk Assessment based on literature values
{(Tier LA} indicated that ecological risk could not be excluded for the benthic
invertebrate, benthic fish, and piscivorous wildlife communities due to exposure (o
PAHs in sediment. No significant risk was found for the pelagic fish and aquatic
invertebrate communities primariiy exposed to the water column.

An additional evaluation (Tier |B and Tier 2) of ecotogical risk based on more
realistic site-specific conditions indicated that the potential for ecologicai risk from
constituents of potential concern (COPCs) ar the Site 1s spanally limited to the
nearshore sediments. As a result, under current conditions there may be ecological
risk to benihic invertebrates and benthic fish in nearshore arcas adjacent to and
immediately downstream of the Site (the nearshore impacted area). Current bioassay
data, however, remain insufficient o conclusively define the presence or magnitude
of this nisk. Potential ecological risk to the mink was not excluded based on a Tier |B
evaluation, although the magnitude is marginal.

2.9 Summary and Site Conceptual Model

2.9.1 Sources of Contamination

During plant operations/démolition, creosote was released through drips, leaks, spills,
and over bank disposal, causing creosote contamination in soil, groundwater, and
sediment. The treating plant and over bank disposal were primary sources. These
primary sources caused creosote contamination of soils, groundwater. and sediment.
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The treosoie in the subsurface, scil, groundwater snd sediment sre secondary of
teritary sourses.  The risks associated wilh cregsole are measured using specific
componenis of creosoic including PAH, selecied semivoiatile orgamic compoonds
{primarily carbazole and dibenzofurand and selected velaide orgenic compounds
{primarily BTEX).

292 Creaéote Distribution

During and after plant operation, creoscle migrated thiough the s0:! both sbove and

low the water table following fractures, root truces znd more permesble layers,
Creosole migrated tateraliv from the source area through the upper siit unl following
sand beds and through sandier beds in the upper inlerbedded unit. After the primary
sources of release ceased, the ¢reosole continued some migration through the soil
During mugration, the head of the product decreased und residaal Creosoie was lefl
behind in the soil, decreasing the overall volume of mobike cressote. The remaining
volume of mobile ceeosole in the soid 15 thought o be rejativety hmnitsd.  Creosole
migration lefl a creosoie source in soils ko depths of approzimately 40 feel bgs in ke
source area and extending outwird from the source areg, in the sand interbeds within
the silt and vpper interbedded unit. Creosole is also present in thin, shallow szed
tenses in the uplands and near the shoreline ai depths beginping about i feet Below
ground surface. With increasing depth, the distance from the shoseling 10 the mediine
of the river increases.  Data suggest that in the upper interbedded unit, ¢raosome in
sand beds does not reach the mudline. The deepest crensote observed in thin sand
layers beiow ihe upland is located at a depih below the bottom of the river bed. The
disiribution of creasatc is shown on Figure 2-33. While the mass of mobile creosote
is limaed, the remmining moble crensote may have the potential 10 magrate.

Creosote coastisuents are present in the riverbank both upstream and downstream of
the formet resiing plant. fo the vicinity of the plant, (he rivecbank was removed in
19592 and consisis of rip rap. Free creosote wis not noted in the riverbank during the
Rl with <ne exception.  Sedimcsts exposed along e riverbank ar low wates
fessemially the low water shorehine) adiacent w the former treating plant contain
Lregsaie,

As indicated, crensnle f5 prosent in the sediments o the low water shoreline and in the
searshore arca adjacent 1 the former tresting plant to depths of approximately seven
{71 feet below the low water shoreline of 14 fees befow the sutnmer shorehine (locuted
an appeoxisie hawizomal distuoes of 40 feet riverward of the summec shorgling).
Radioisomope duting shows concenirions of creosoie comstitnents (FAHY in the
aearshird arca oeaking s approximaely the early 1960s, and the constituenis
decreasing ane 0 twe orders of magasude effer the middie 980s,  Perodically,
shagss are nowed on the surface water Bove the sres where creoscte Is present in the
neassieme sedineont. These shesns are commondy assocised with gas bubbles
{assumed 1o be rmathane}. According.io obsorvations made by RETEC during surface
wates sarmmling activites w 2007 and 20003, the sheens do not appear o emanate from
ther shoreling, bal rather rise throngh the waier column above the sediment-containing
cregsote (RETEC, 2004a) These sheens appear o the surfare water some distance
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from the shoreline. During low water periods, when the river level is sufficiently low
that the creosote-bearing scdiment is at the shereline, sheens uppear ut the shoreline.
In summary, gas (assumed methane} production and other disturbances in the
nearshore area cause sheens (o emamate from creosole 1o the nearshore surtuce
sediment inside of the currently boomed area.

Downstream of this nearshore area creosote impacts- are present in subsurface
sediments with greatest conceatrations generally in the four to six tfoot depth range.
This creosote in the nearshore is a patential source to downstream sediment and a risk
to ecological receptors. “The creosote constituents in subsurface sediment farther
offshore and downsiream are not currently a risk to ecological recepiors, but may be a
potential source tc downstream surface sediments should the buried sediments be
eroded. -

2.9.3 Existing Migration Pathways

Based on uncertainties associated with R] analyses, the pofential for creosote to be
mobile at the Site has not_been ruled out. Migranon of creosote would pose a risk
where receptors in the river could be exposed. Creosote exists in the nearshore and
may be the result of overbank disposal and/or creosole migration. The potential for
additional creosotc migration and unpach to the nearshore area will be further
considered in the FS.

The remaining creosote in the subsurface (whether residual or potentially mobile) is a
long term source to groundwater. Groundwater impacied with soluble creosote
constituents occurs in an approximately 200 by 200 foot area beneath the uplands.
The net groundwater flow is towards the river and groundwater carrying creosote
constituents could potentially impact sediments or surface water. However, surface
waler tesung shows acceptable concentrations, so potential impact to sedlmen[s 18 the
prifuary concern.

The crecsote releases and migration have caused concentrations of creosote
constituents above RI screening levels in surface and subsurface soils, groundwater,
surface and subsurface newrshore sediments, and subsurtace offshore sediments.
Migration pathways of concern for the Site include:

* Migration of any remaining mobile DNAPL;

¢ Constituents of concern (COC) in soil and/or creosole Jeaching (o
groundwater;

» Migration of impacted groundwarer; and

-

e Erosion of impacted sediment.

Should driving forces be sufficient, any remaining mobile creosote could discharge to
sediment and provide concentrated source material tor sedimenl, Soil and creosote in
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lhe subsurface will be a long term source to groundwater. The groundwater will
migrate and have the potential to further impact sediments. The impacted sediments
in the surface and subsurface in the nearshore, and sediment in the subsurface in the
offshore arca could potentially be eroded and further affect the river.

2.9.4 Potential Risks to Humans and Ecological
Receptors

The Site is in a vnique siruation with regard to human use. [t lies on a floodway
between the St Joe River and the flood control levee. On average, water inundates
the Site area every other year. This frequent flooding restricts likely Site usc.
Represcotative potential recepicrs evaluated af the Site include:

o  Commercial and industrial workers:
o Construction workers; and

s Recreationahists/irespassers/subsistence users.

Potable groundwater use by a hypothetical resident was also evaluated, although
placement of a residence at the Site is not allowed due o City zoning. A rezoning
would be necessary. In addition, groundwater use is prohibited by City code. Except
in the case of human vse of groundwaler as potable watcr, the creosote constituents
do not pose a nsk to hUJIT'Id.l'lS above the range considered acceptable [0 EPA
{carcinogenic risk less than 10”" and a hazard index less than 1).

From an ecological nisk perspective, the St. Joe River assessment endpoints
considered for the Site are;

¢ Aquatic Invertebrate Community {i.e., zooplanktony,

¢ Benthic Invertebrate Community (ie., sediment dwelling insect larvae,
warms, and other organisms);

» Benthic and Pelagic Fish Communities, represented by the brown bullhead
and the brown trout, respectively; and

e Piscivorous Riparian Wildlife, represented by the mink.

For the FS§, the screening criteria used for surface and subsurface sediment are the
numeric PRGs discussed in Scction 3.1.3 and defined as Minimum Cleanup Leveis
(MCULs) in WAC [73-204-320. Some creosole constituent concentrations exceed
these sediment numeric PRGOS in surface and subsurface pearshore sediments and
subsurface oftshore sediments. Therefore, there may be unuacceptable ecological risk
1o benthic invertebraies and benthic fish in nearshore arcas adjacent to and
immediately  downstream  of the Site  (the nearshore impacted area)  The
conservatively-estimated Hazard Quotient of 57 suggests that mink may he at risk.
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However, recalculation of the Huzard Quntient after a theorsical removad of nisk e
benthic eceplors mdhicates thst the sk o the misk would be accepiable, with a
CHazard Quotient of 0.5, Remedial actions driven by protection af benthic
tnvertahrales will be protective of otier seceptors at the Site.

2.9.5 Summary

The RVBLRA showed that, should the groundwater vse include petable use, risks
woild be anscoopable. Ia addelon, sk may be unacceptable from ae ecological
parspective 1 the impacied aearshare area, Creosote migstion, and sofl and creosote
leathing [0 groundwater may be 4 Concern 2s sediments could be impacted. In
addition. Tnere 15 2 potential for scour in the niver duning significant flood events that
sonld erode tedimmnt with COPC conventeations  exceeding screening levels.
Hemedial Action Oblectives and reguiatory responses for these risks are deseribed in
subseguent sections of this FY
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3 Remedial Action Objectives and
Regulatory Requirements

The purpese of this FS is to develop and evaluate remedial alternatives for the St
Maries Creosote Site. Sections 3 and 4 define several key cleanup concepts common
io all FS and prepared in accordance with CERCLA rules and guidance (EPA, 1988)
including:

. Remedial action objectives (RAQs);

# Applicable or relevunt and appropriate requirements (ARARs) and
information that 15 “to be considered” (TBC) in the development of
remedial alternatives; and

¢ General response actions.

Collectively, these concepts set the stage for developing effective and protective
remedial alternatives for conducting the cleanup at the St. Maries Site.

RAOs are general cleanup objectives dcsigned to protect human health and the
environment. RAQOs pddress the threats site contaminants pose to human and
ecological receptors. Risks to human and ecological receptors were characterized and
estimated in the BLRA, and summarized in the previous section. These estimates of
risk showed that based on the foresegable Site use, there 15 a potential risk to humans
from use of groundwater as potable water, and a potential risk to benthic and aquatic
receptors from an area of surface sediments and an area of subsurface sediment.

ARARs and TBCs constitute the body of existing statutes, regulations, ordinances,
guidance, and published rcports pertaining 0 any and all aspects of a potential
cleanup action at the Site, including within the waters of the St. Joe River. This
information typically influences the development of remed:al alternatives insofar as
the establishment of numeric cleanup levels, permitting (or meeting the substantive
requircments thereof), siting. disposal, operating parameters, health and safety, and
monitoring.’

The General Response Actions (GRAs) are broad categories of actions such as
weatmen!, containment, removal, or combinations of the various categories designed
to satisfy one or more ot the RAOs. GRAs are included in Section 4.1. Remedial
altermatives. which are more specific applications of GRAs to the Site, are developed
in the subsequent seclions.
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3.1 Remedial Action Objectives

The first step in the FS process 1s establishment of the RAOs that wil) guide this
development and evaluation of alternatives.  The RIFS Guidance (EPA, 1988) states
that: '

Remedial action abjectives consist of medium-specitic or operahle wnit-specific goals for
protecting human health and the eavironment. The objectives should be as specific as possible but
not sa specific that the range of slternatives that can e developed is vnduly limited. ..

Remedial action obje.clives aimed at protecting human health ard the environment should specily:
« The contaminant(s} of concern
¢ Exposure routc(s) and receptor(s)

* An acceptable contaminant level or range of levels for each exposure
route. ’

Section 2.0 reviewed the results of the RYBLRA, which are the basis for developing
the RAOs. The media of concern investigatcd in the RI/BLRA were soil,
groundwater, sediments, and surface water. Surface water concentrations were helow
risk-based screening levels and therefore an RAO was not developed for surface
water.  In general, the COC for the Si. Maries Creoscte Site. are creosote-related
constituents.  Specific COC for each media are discussed 1n Section 3.1.2. Exposure
routes and the associated receptors are as follows:

+ Migration of any remaining mobile DNAPL may present an unacceptable
risk to ecological receptors in the sediment and cause sheen on surface
water; '

+  Migration of impacted groundwater may partition to sediment at
concentrations presenting an unacceptable risk to ecological receptors;

s Erosion of impacted sediment may present an unacceptable risk 1o
ecological receptors;

* An area of surface sediment presents an unacceptable risk to ecological
receplors; and '

¢ Potable use of groundwaler presents an unacceptable risk,

The media, RAQs, COCs and PRGs are summarized on Table 3-1. The RAOs are
discussed in section 3.1.1. COC for particular media are discussed in more detail in
Section 3.1.2. Acceptable contaminant levels of the COC in each media or for each
RAQ are referred o as PROs. The PRG for cach RAC are discussed in Section 3.1 3.
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3.1.1 RAOs and Basis of RAO Development
RAOS and associated fationa]e are swrnrnarized in Table 3-1,
3.1.1.1 Soil

Potential risks associated with so0il include those from direct contact with soil, and
transfer of COC from soil to another media, Risks relaled to direct contact with
sucface and subsurface soil are within the accepiable range for industrial vse and
thercfore, an RAQ was not developed. As outlined in Table 3-1, RAOs were not
developed for either suirface or subsurface soils. Potential residential and
commercial use, ingestion of or dermal contact with COCs or leaching of
COCs to groundwater was addressed through development of groundwater
RAOs (ARAO 3 and RAO 5).

Evaluation in the RI/BLRA determined that soil in the uplands portion of the Site
would not be croded by flooding and transferred 10 surface water. Thus, a RAOQ was
not developed, as this is not a complete pathway.

COC are present al concenlrations excccding screening levels for leaching of soil (o
groundwater {Table 3-2). Consistent with EPA’s Sail Screening Guidance (EPA,
1996), this pathway is included with the groundwater pathway.

3.1.1.2 Groundwater

Groundwater poses potentially unacceptable risk to human or ecological rcceptors
through two exposure pathways. The first exposure pathway is potable groundwater
use by humans. Potable groundwater use is highly unlikely at the Site due to
industrial zoning and other municipal ordinances prohibiting such use, and the Site's
location on a floodplain that floods frequently (floodway). However, potlable use is
being considered at EPA’s request because any human use of the Site groundwater as
potable water would pose carcinogenic and noncarcinogenic risks thal are
unacceptable. Restoration of the Site groundwater to concentrations suitable for use
as drinking water is an applicable or relevant and appropriate requirement (ARAR),
as discussed in Section 3.2, Risks associated with lhe pathway are addressed with the
following RAQ:

Prevent residential and commercial ingestion of, and
dermal contact with, COCs in groundwater at
concentrations greater than protective levels (RAQ 5).

For groundwater use as potable water, the PRG would be Maximum Contaminant
Levels (MCLs} as discussed in Section 3.1.3. The MCLs are the applicable ARAR
for concentrations of COC in potable water,

The sccond groundwater exposure pathway is migration of impacted groundwaier
from upland areas 1o the St. Joe River. As the groundwater migrates from impacted
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areas and through sediment, COC will partition to sediment and can exceed
concentrations protective of sediment-dwelling organisms.  Remedial Action
Objective 3 specifies that sediment will be protected from unacceptable
discharges of COCs in groundwater: '

Prevent migration of impacted groundwater or free-phase
creosote to surface sediment in the St. Joe River that would result
in COC concentrations greater than protective levels for aguatic
and benthic organisms (RAQ 3). '

The groundwater concentrations protective of sediments should be consistent
with the sediment concentrations that are protective of benthic infauna. The
derivation and application of representative cleanup levels for groundwater -
that are protective of sediments are described in Section 3.1.3.2.

31.1.3  DNAPL

Creosote, the DNAPL at the Site, may migrate, Migration of DNAPL from the Site
could pose unacceptable risks associated with accumulation of DINAPL in sediment.
With accumulation in scdiment, sediment concentrations would exceed lovels
protective of ecologic receptors. A separate RAQO is not developed for the DNAPL
migration because this is addressed with the RAO for migration of groundwater listed
abave,

DNAPL is present at the low water shoreline and the immediately adjacerit nearshore
area. This DNAPL currently cavses sheen to periodically appear in the Si. Joe River
within the boomed area, If the DNAPL migration pathway is not addressed during
remedial action, shecn could potentially reoccur in the river. Surface water coliected
immediately above the DNAPL containing sediment meets surface water screening
critena, indicating that in the area of sheens, COC are nol present in surface water in
concentralions that may cause risk 10 human or ccological receptors. Nevertheless,
removal of sheen is un ARAR, as discussed in Section 3.2 and is addressed by the
tollowing RAC:

Prevent visible oil films or sheens in the St. Joe Hi\fer (RAO 2)

Sheens on surface water currently occur in a discrete portion of the nearshore
impacted area, the area encompassed by the boom. DNAPL. in this area should be
addressed to prevent continued sheens.

3.1.1.4 Sediment

The Risk Assessment identificd unacceptable risk for sediment-dwelling receptors in
the surface sediment adjacent 1o the uplands portion of the Site (the nearshore
impaciled area}. Risks associated with this pathway are addressed by the following
RAO; '

MARRI-15056- 148 3.4
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Protect aquatic and benthic organisms by preventing direct contact
of benthic organisms with COCs in surface sediment in the St. Joe
River at concentrations greater than protective levels (RAQ 1).

PRG for surface sediment are the s.ite specific MCUL discussed in Section 3.1.3.

Ecological extent of apparent risk is limited to direct contact with
sediments, as represented by benthic invertebrates. Although the risk
assessment didn’t completely rule out risks to mink, it did indicate that
any such risks are 1) due to direct contact with sediment rather than
food web exposures and 2) marginal because of the small spatial extent
of contamination. Thus, there appears to be a marginal risk to an
individual mink that might use the contaminated shoreline, but no
apparent risk to the local mink population. Therefore, protection of mink
was not included as an explicit RAD. Rather, mink are assumed to be
adequately protected by actions taken to protect benthic biota.

Surface and subsurface sediment in the nearshore impacted area, and downstrcam
subsurface sediment {the offshore area)ﬁ exceed c¢oncentrations protective of
scdiment-dwelling receptors. Erosion of sediments in the River during major (100-
year) flooding events may cause sediments that exceed MCUL to be transported
downstream. The magnitude of risk to downsiream receptors from this transpori s
not known. Thesc potential risks are addressed by the following RAO:

Prevent the downstream transport of COCs that result in COC
concentrations in water or sediment that exceed levels protective of
aquatic and benthic organisms (RAQ 4).

The PRG for this potential pathway 15 the MCUL [or surface sediment as discussed ip
Section 3.1.3.

3.1.2 Constituents of Concern

COI for the Site were defined in the RI/FS Work Plan and concenirations of the
compounds were assessed in the RL. The list of CQOl was reviewed in the Risk
Assessmeni and a list of COPC was developed based on a comparison of COl
concentrations measured as part of the RI and previous work 10 screening levels.
After development of the COPC, Site risks were evaluated for COPC.  This section
dentifies the COC for media of concern to be used in the FS. The COC list s a
focused subset of the COPC that will be used to define remedial areas in the FS and
will likely be used in performing and menitoring the remediai action.

5 . . Lo . .
" The downstream area where impacts are mited 10 subsurface sediments is referred 10 as the

“offshore arew.” The reader should nole that the “offshore area™ includes downsteeam areas
focated both near the share and offshare. -
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The COC list includes PAH, carbazole, and dibenzefuran for sediment, and the
groundwater partitioning to sediment pathway, and PAH and selected volatile organic
compounds for groundwater as potable water. The specific PAH and volatile organic
compounds are listed on Table 3-3. Dibenzofuran and carbazole are SVOC that are
commonly associated with creosote and are detected a1 the site. Dibenzofuran and
carbazole are co-located with PAH. Benzene, toluene, ethylbenzene and xylenes
(BTEX) are retained as a COC for groundwater as potable water. BTEX were
screened out in the RYBLRA as a COPC from other media because of both detection
frequency and the fact that BTEX concentrations did pot exceed screening levels (see
RI/BLRA Table 7-36).

3.1.3 Preliminary Remediation Goals

PRGs are the acceptable comaminant level or range of levels for each exposure route.
They are developed for COC and pathways defined in RAOs and are based on nisk 1o
receptors and chemical-specific ARARs and TBCs. ARARs and TBCs used in
developing PRGs are discussed in more detail in Section 3.2. PRG are identified on
Table 3-1 and presented on Tables 3-2through 3-6.

3.1.3.1 Sediment PRGs

Sediment PRGs are established to protect sediment-dwelling organisms from
contaminants in sediment. These PRGs apply to RAOs | and 4 where the media of
concern is sediment and the exposure pathway is benthic or benthic and aquatic
organisms in contact with sediment. PRGs for sediments are based upon EPA’s letter
of August 3, 2004, a response and request for clarification submitted to EPA on
behalf of the St. Maries PRP Group dated September 8, 2004, and a response to that
letter from EPA dated October 13, 2004 (see Appendix A}. Based on the QOctober 13,
2004 letter, the FS will use the Washington State process as a TBC for establishing
PRGs, and PRGs for sediments are established on the following premises:

*  Sediment PRGs for the St. Maries CERCLA site in Idaho are based upon

the process for setting cleanup levels in Washington State regulations.

s The overail “process included as part of the Sediment Management
Standards (SMS) with some clanifications added below, will be used to
estabiish the Preliminary Remediation Goals of the FS and the Remedial
Action Objectives for the St, Maries site” (EPA letter dated 08/03/2004).

s The sediment PRGs are the Minimum Cleanup Levels (MCUL)" as
defined in Washington Adminstrative Code (WAC) 173-204-570 (3).

* For the purpases ol this F5. the MCUL will mean the numeric criteria in Table 3-4, while the TSL
will mean the hiological criteria in Table 3-5.
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The generic chemical numecric PRGs for St. Maries will be those
individual and summed molecular weight PAHSs hsted in Table 111 of
WAC 173-204-520, and listed in Table 3-4.

The chemical numeric PRGs may be modified by results from freshwater
bicassays pursuant to WAC 173-204-570(3)(b), by uvsing the freshwater
sediment biclogical Cleanup Screening Level (biclogical CSL) endpoints
provided in Table 3-5.

EPA may conduct additional chemical and/or hiological testing to refine
the boundary of sediment requiring remedial action after issuance of the
Record of Decisicn.

" Citing WAC 173-204-570(3) as a TBC implies all elements within the Washington
State statute are applicable. Additional assumptions, confirmed by EPA in the
October 13™ letter, include:

waC I?3-2[J4¥5?0(3)(a} cites WAL 173-204-560 as the procedure tor
evaluating cleanup alternatives. All cleanup alternatives will be evaluated
in accordance with CERCLA and the NCP, rather than the Washington
statute.

The chemicai PRGs for St Maries will be determined by the process listed
in WAC 173-204-520 and accompanying biological CSLs in the August 3
letter. Given that the generic MCUL will be the chemical numeric PRG
for the FS, exceedance of the numeric PRG may provide a reason to
initiate further biological testing.

The bictogical PRG for St. Maries will be equivaient to that listed in WAC
173-204-570(3). WAC [73-204-570 (3)}b)}iu) states: “Sediments with
biclogical effects that do not exceed che levels of WAC 173-204-520(3)
shall be determined to meet the minimum cleanup level.” Sediments in
the 5t. Joe River, where biological effects do not exceed the CSL levels in
Table 3-4, shall be determined to meet the minimum cleanup levels per
section 570 (3)(b)Mii1) and Table 3-5. By specific example, the two
stations listed in the 8/03/04 Letter (STO3 and SD14) exceed the chemical
criteria, but do not exceed the biological CSE levels in Table 3-4,

The biclogical PRG for sediment may further be used to derive
a chemical site-specitic cleanup level (SSCL). Alternatives 8
and 9 include stepwise processes to develop risk-based PAH
cleanup concentrations protective of benthic organisms. The
process used to develop the SSCL is consistent with the
Washington State Sediment Management Standards (WAC
173-204) and is detailed in Section 5.3.13.2. The SSCLs will be
used to identify sediment areas within the River Sediment Area
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that require further action to protect aquatic and basthic
OIGAnisms,

The chennical aod binlegical PRGs for sediments in 1his FS are given, then, in Tables
1.4 and 335,

3132 Groundwater to Bediments ?Hﬁa

PRG (or the groonndwater partitioniog 0 sediment pathway arc estublished to protect
sedimeni-dwoiiing orpanise®s from cogiaminsniy that may migste o groundwisicr
andl accnmulate in sediment porewater at lovels that coald present 2 sk  those
organisms. These PRG apply i RAG 3.

Potentially apilicable ARAR 3:e the Trbal Surisce Watar Quality Srandands (as per
discussion in Section 3201, fourth budlet), the watér quatity standands of the Clean
Water Act {CWAL, and the Washingion Swge SMS processy, desceribed above.
However, no aquatic 1ife standasts have hees pubbshed aedfoy premulgated for the
Site COUS (e PAKS) by the Tribe, ar the EPA 1n i OWA Water quality critena
for he protection of humans conseming fish and wildlife sxposed to COUC e
resteicted 10 application in sieface water, amd would be apphoable #f mroandwater
kacking t© surface water cavwsed OO concentranons in susfuce water. Surface water
guality measurements laken during the RI-BLEA were ¢ithor non-dotect or helow the
Triba! surface water quality standards.

fa the absence of aguatic life critetda for the S COTs, groundwater PRGs wore
developed using e sedirent PRGs, ond oaloulating the sssoosted porswater
concaatrations using the assumptions of the Fquilibriam Partiiondag Theocem {EqP:
DiToro et al, 1991, These porewater COU concentyadions are applied to groundwater
as & PRQ, as groundwaer discharges to sediment, and thus mgke up some or 2 of the
sedisent purewates

Porewater copcgniration of COU in sediments can be estimged using the BgP o the
seasured concentrations of the COC and comresponding toral organic carbon (TGS
The theovy of EgP (s that aonicqic chemicals (which inciudes FAH3: i sediment,
gantinon and are 8t equilibeium between the sediment organic carbon and porcwater,
If the conventeation in one of thy compariments 1s known, concentralions in the other
cofparimenis ¢an De estimatvd, sssuming aquibibrivm.

The rativaale Tor e use of BoP methods i detstied w an EPA report Technical Basis
for il Derivation of Eguitibrien Partitioning Sediment Guidelines (E5Gsi for the
Proteciton of Banthic {rganisms: Nentoriy Oveanics (EPA, 20020). An impoitant
component of EqP theory s the derivation of organic carbon partition coeflivients
(Koo} for each chemdeal. These coefficients are constang, independen of sediment
type assurting that the pnmary sorbeat is organic carbon. Under BgP, (he fraction of
RONIORIC orgenic campounds can be predicied i each medum (Sediment, waler, or
nssue) thyough a series of egoutions.
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The primary equalion used in EqP describes how argapic carbon partition coefficients
(Koo 10 waits of Nters por kilogram otganic carbon [L/kz«) for each chentical can be
catoudated by dividing the concentration of the chemical i the sediment $C, h unsis
of mtorograms per Kilogram organic carbon {upfkee]i by the coneentration of e
chemical tnthe porewater (Cd o units of micrograms per iter luail).

Kacl L ko m morie B2

Whsrg OO 5 the otganie carbon-narmalized sediment conceniration and (d is the
wstmated gorewaier concentration,

In the absence of sitespecific dara necessary for the derivation of K. by the methods
described, X for each chemical can be estimated from the K., of thie chenugal by
the followeng watbomatical velationshimp (DiToro, T985);

gk = 000023 - 0983 o K

ising the generic MOUL as the chemical numeric sediment-PRG,
grambwatedporowatgy PRGs me developesd by sstimaning the porewarer-squivalens
eoncentralion for the QENENC sediment MCUL.  Table 13 shows the resultant
penerie sroundwaier PRGs. The groundwater concentrations protective of
sediments should be consistent with the sediment concentrations that
-are protective of benthic infauna. As noted in Section 3.1.3.1, a stepwise
process may be used to deveiop risk-based sediment concentrations
protactive of the benthic invertebrate community (Le., the S8CLY If an
85CL is developed during the remedial design phass, it will be used in
place of the generic MCllLs for the purpose of identifying sediments
that require excavation or stabilization. Therefore, the B8CL also should
be used in place of the generic MCULs for the purpose of identitying
groundwater COC concentrations that are profective of sediments.

The groundwater values proteclive of sediment will be squal to the
sediment porewater conceniration associgted with the 830U The
sediment porewater concentrations of each of the 18 PAMs of intorest
will be derived based on equilibrium partitioning principies for non-fonic
organic compounds. Site-specific organic carbon content and, if
appropriate, black carbon content will be used to ensure that the
estimated porewater conceritrations sre répresentative of the exposures
experienced by the beonthic invertebrates in the toxicity tesis. For the
purposes af implementability and consisiency with the S80Ls, the
individual PAH concerntrations will be summed to derive an sgueous
tatal PAH concentration protective of sediment,

These sediment to groundwater PRGs do not apply throaghow the groundeiater wl the
Site, bt apply in the surface sediment pore waler prior to groundwigter discharging w
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surface water.  Arceptable groundwalor concentiations ® a locatlon fanher inland
(afternative conconiration Lmdis o ALCL3)Y could he developed for assossment of
complizeee with PRGs m the surface sediment gore Waler,

The ACLs are accepable concentrations for an alfemste momtonng poind at a
specific location inkand of the point of compliance for the PRG and are cakuloted
based on achievernent of the PRG 4l the point of compliance. The ACLs wuuld be
déveloped using a commorcialiy-uvailable groundwater fate and transport model.
The exact mode! to be nsed, IS capabilities, and the nput parameiers 17 be used
waild be determined in the remedisl design, and would be subject to approval by
EPA. Thiy model development i3 likely to be necessary prior {0 impiemenation of
remedial actions, as the establishment of the monitoring points and appropriate
concentrations  woiid be necessary lo montior for complisvnce after remedy
implementation, The steps 1o developing the model would generally be:

» Ideohiying the appropnzie model based on remedial design, monilonng
needs, and the capabilines and Emitations of the owndel; :

» ldentifying approparate snput parameters bascd on gwisgng site-specific
data und. accepied lierature values where s#e-speciic data wuas B
available;

* Running the model to deiemine concentraivns of C0C s an uplaed
monitoring peint that would correlate 1o PROG concentrations al the pom!
where groundwater discharged o sediment porewsier;

¢ Performing a se¢nsitivity analysis 1o evaivaie whith parsmeters most
iifiluence mode!l resulis and associated unceaniies:

» Evaluating powntial variation g GO0 concentrations @ the point of
groundwater discharge o porewater based 0p vaniaton is the sensilive
model paramelers; and

e Befining the acceptable concentrations of COC Wt the vpland monitoring
point (the ACL) accounting fur poteptial variabsiity in those parametors in
which the model was sensinve, .

These models typically consider groundwater flow patlerns, groundwater chemisiry,
soil stratigraphy and properties, hydrologic forces, and chemical fnwrcion beivesn
sl and groundwater. These models typically require input of some site-speeific
parametars, nciuding soil hydravwlic conductivity, groundwaes fHow ey, COC type,
ancd CCKC cancentration.

The ALLs deiormunad theough the madeting effore would apply at a spesific upland
focatton and Be used 1o cstablish the womoning program to ensure suceess of the
remmdy
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3.1.3.3 Potable Groundwater PRGs

Potable groundwater PRGs are established to protect humans consuming and using
groundwater at the site. As indicated previously, this pathway s unhkely due 10
instituticnal controls and the Site being located on a floodway (on the river side of a
floed control levee), These PRGs apply to RAO 5 where groundwater (s the media of
concern and the exposure pathway is potable groundwater use. The PRGs for potable -
groundwater use are the federal MCL established under the CWA. Where a MCL
does not exist and an EPA Region IX PRG for drinking water exists, this PRG was
wsed because these PRGs are based on protection of human health by pathways
including drinking water. The PRGs for potable groundwater use at 8. Mares are
summarized in Table 3-3.

3.1.4 Areas to Which RAOs Apply

For each RAO, the arca that exceeds PRGs and may causc risk to receptors necds to
be addressed. These areas, based on data collected during the RI and previocus
investigations are shown on Figures 3-1 through 3-3. Tables 3-2,  3-6a, 3-6b, 3-7a,
and 3-7b surmmarize data used to define these areas.  Additional information
regarding delineation of these aréas can be found in Appendices € and D.

This scction provides additional details o clarfy these areas. Generally, these argas
are:

» RAQ |: Protect aquatic and benthic organisms by preventing dircct
contact of benthic organisms with COC in surface sediment in the Si. Joe
River at concentrations greater than protective levels, RAO | is based on
the potential nsk to benthic and aquatic receptors from concentrations of
site COC 0 surface sediment (upper 10 centimeters). Locatons where -
more than one individual PAH or the total low- or high-molecular weight
PAH exceed the MCUL and a passing bioassay (est has not been
completed are included in this area (Figure 3-T). This area is generally
referred 1o as the nearshore impacted area in the FS. EPA may conduct
addirional chemical and/or biological testing to refine the boundary of
sediment requiring remedial action after issuance of the Record of
Decision.

e RAO 2: Prevent visible cil films or sheens in the St. Joe River. Curmrently,
sheens appear episodically on the surface water above the nearshore
sediment contatning DNAPL.  These sheens are commenly associaled
with gas bubbles (assumed to0 be methane}. Most of the year during high
waler periods, on-site observations indrcate that the shecns do not emanate
from the shereling, but appear to rise through the water column above Lhe
sediment contzining DNAPL. These sheens appear on the surface water
some distunce from the shoreline. During low water periods, when the
river level is sufficiently low that the creosote-bearing sediment 15 at the
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shoreling, then sheens appear ot the shorehne. The sheess are located
within: the boemed ares cuirently maintained i the river, For FS parposes
ihis area includes the iow water shoreling and the lmmediawly adiacem
nearshore. The low water w the Site is determined by the level of Lake
Coeur DFAlene, snd I3 aporoximargly 21371 feet elevaion (AVISTA
daturs). The DNAPL in thess areas, shown ot Fgue 31 nesd 10 be
addressed 1o prevent sheens.

RAQ 3 Prevent migration of smpacied groundwater of frec-phase oroosoie
to surface sediment in the St Jog River ther wounld resglr in (OC
concentralions greater than prolcchve levels {or asguain amd beathic
organisms.  Concentrations of COC w groandwsier af e mudhne
(essentially sediment pore watery must be of sufficien’ quainy that
sediment concentranons do nod exded sediomoni PRG. Based on
partitioning relationships, the associnted poumdwater gquality at the
mudiine can be caleolated.  Groundwater Concentintions bessath the
uplands must be sufficicntly protective such thar, afier migration (o ihe
sediments of the St Jop River, concentrations would not exceed the PRG
for RACY 3, which addresses the groundwater 1o sedimenrt pathway. As
aralysis in the absence of blodegradation indicates that grousdwarer in the
upper silt and interbedded zone may potentially cause sediments 1o exeesd
MOULS Ges deniked analysiy in Appendix O Groangdwater may sxceed
concentrations profective of the St Joe River surface sediment in the area
dewngradiont of creoscte impacts in the upper silt and intesbedded unas.
Croundwater outside of thae aren, shown on Figure 3-1 does not excesd
thie comcantratons proeeiive of soediment,

RAL 4 Provert downsirearn transport of COUs that result i COC
concentralions W owater oy sedpnent that exceed levels protecuve of
aguatic sand benibic orgenisma. RAQ 4 should apply o areas wiwse
srosion of surface ot subsurface sediment would cause unacceptable risk
gowastreans.  In the asasshore wrpacted arez, suiface and subsuriace
sediment exceed MCUL and in the offshore arca, subsurface sediment
. exceed MOULL In the nearshore impacted area, river modeling suggested
fimited scouring.  However, singe surface sedimenty are impactod. any
soousing mny cause downstream transpoet of ampacied sediment. In the
aitshore. medeling suggested scouring dunng major floods may extend
throngh wurface sediment and into the impacted subsurfiace sediment. This
sedimen) could thun be raasported dowasirearn and potentiaily cause
nnatceptable risk dowastream. Powential risk 1o downsiresm recapiors has
nod bewn ovialusted guentitstively,  Firg, ther are unceraintes in ihe
aclual amopnt of scour due 1o simpiifviag asamptions made 1 the modked,
as well as conflicr berween empirical sife data (presence of 1mpuciad
subsarface sedimont in orea projected 10 <oowrd and the made! resails,
necond, the risks downdtreamn have act been ovatustod. Dite conditions
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afier scour, are similar to pre-flood condilions due to redeposition during
waning stages of the flood.

» Establishing actual PRGs and the associated areas where RAO 4 applies is
difficult with thesc uncertainties. In the absence of additonal information,
the conservative assumption is made that MCULs are the PRGs and 1hat
the RAO applies 1o locanons where sedirnent exceeds MCULs and may be
eroded (as indicated by scour modeling). This assumed area is shown on
Figure 3-2.

¢ RAQ 5: Prevent residential and commercial ingestion of and dermal
contact with COCs in groundwater at concentrations greater than
protective levels. RAQ 5 is based on the protection of human health
through potable use of groundwater. Potential concentrations of COC that
would be protective of humans in these scenarios arc federal MCLs or
other more protective values used to determine protection of human health
through use of groundwater as drinking water, such as EPA Region 1X
PRGs for groundwater. Both of these levels were considered in
developing PRGs. The RAQ applies to the area estimated where
groundwater exceeds these concentrations as shown on Figures 3-1.

3.2 ARARs

Section 121(d) of CERCLA stipulates that remedial actions instituted under the
Superfund program comply with ARARs. Consideration must also be given o
relevant information that, while not legally binding, is collectively referred 1o as TBC
information. ARARs are promulgated cleanup standards and other environmental
protection requirements, criteria, or limitations contained within federal, tribal, state,
and/or local laws and regulations. TBCs may or may not be promulgated standards
. and not legally enforceable. Nevertheless, TBCs may contribute to the development
and impiementalion of effective and protective remedial aliernatives.

Each alternative that makes it to the comparative stage of analysis is expected

1o be protective of human health and the environment and compliant with
ARARs (unless a waiver is justified). ARARs include any Federal ar State
standards, requirements, criteria, or limitations that are determined to be
legally applicable or relevant and appropriate to a CERCLA site or action.
ARARs are chemical specific, location specific, and action specific in nature.

ARARs typically fall into three categories:

¢ Chemical-specific Requirements.  These are typically hcalth or
concentration specilic imits on a specific chemical, such as MCLs
promulgated under the Safe Drinking Water Act.
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s  Location-specific Reguirements.  These are related 0 protection of a
specific s ur typs of ®rew, vk as a wetiand,

»  Actionspecific Reguirements,  These requirewments (ypically regulsie
discrete gotions of are niggered by verformance of a speotfic action,

ARAR: were originally discussed in the REFS Work Plan, consisrent with the RUFS
Guidance.  This sechon and others wobhin this FS disouss poresizl ARARs for ixe
Site. EPA wail deterpize the Ginal list of ARARs or die Site and remedial actions 1©
be performed ot the S, Compilance with ARARs 15 evzlusted for cath Remedial
Alernative in Seciion £

The Site is on the resorvation and e rver 15 adrministered by the Tribe, Fedaral und
Tribal standdasds apply throughout the Sie. The Siate standasds may be Teicvant and
appropriste througho the siae,

Cleanup levels for soil will be based in whole or in part an EPA Region 9 PRGs
for pratection of groundwater as mentioned above. Bageline soil cleanup
levels for the site's chemicals of concern were listed in Table 4 of EPA's
Mroposed Plan and are included as Table 5-4 and are considered applicable to
Alternate 9 as well as Alternative 8.

Cleanup tlevels for grouncwater for each chemical of concern will be selected
as the lowast of gither the federal drinking water standards, MCLs, {or the EPA
Region 9 PRGs for tap water where MCLS have not been established), or a site-
specific greundwater concentration calculated to be protective of sediment.
Selection of the lowest of these values ensures that both of the above risk
patiwaays will be protected.

The Tribe, the state of idaho, and the EPA have not established freshwater
sediment cleanup levals that would be applicable for the Site. Therefore, &
“stepwise aphroach for delineating the extent of contaimtinated sediment uf the
site and establishing boundaries for ¢leanup has been selected as a baseline
far Alernative 9. This process is consistent with the Washington State Sediment
Management Standards (WAC 173-204) and the process . described in the
Proposed Plan {ie., Allernative Bl. As noted in Section 3.1.3.1, this process will
result in 55CLs 1o be used 1o identify sediment arsas within the River Sadiment
Area that require further action to protect aguatic and benthic organigms. The
stepwise process used to develop the SSCL& in described in deisit in Section

5.3.13 and summarized hefow. .

Siep 1 The first siep will be to review the existing sediment data to kdentify
iocations that warrant further evaluation, some of which will be
resampled for biclogical testing. Sedimant PAH concentiations will be
compared with the appropriate generds cleanup screening vel in
Table 5-2 ta identify potential iocations for re-sampling.
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Sten 2

Step 3

Step 4

The second step will be fo zelect a subset of locations to be
rasamaizd for biclogical testing. The obiective is to seigct ancugh
samples with a suMiciently high range of PAH concenirations to
ensite hat toxicily is observed in at least one, but not every, sampie,
Resulis of previcus toxicity tests at the Site, in which the highest
tested concentration {58 mgig total FAH) was not 1oxic, wil be uged
te guide the sample selection process. hore specifically, & minimum
of six samples from the Site {plus a reference sample and laboratory
controf) will be toxicity tesled, with sampies seiecied o include
exposure concentralions betweern: approximataly 50 my/ky ot #AH
and 300 mogfky total PAK. The gosl of the sample selection process
will be 1o minimize the difference in soncantrstion betweesn the NOEC
and 1.OEC, to the extent practicable.

The third step will be fo re-ssmple end lest the selected surface
sedimant locations for biological, chemical, and physical parameters,
Site samples may be blended to prodoce intermediate exposure
cancentrations required for an informalive SxpOSUre-TEERONRSe CUrve,
Two acute and one ¢hronic toxicily test will be selected from amongy
those listed in Tabkle 3-5. Statisticed significance apd magniluwdie of
difference relative to the reterence will be used 1o classity each tested
sample as toxic or not toxic. Benthic invertebrate community metrics
may also be used to determine which sample locations are associsted
with adverse impacts, Impoctantly, chemical and physical analyses
will be performed on splits of samples on which bialngi::af tests are
condusted,

The next step of this pracess will be to identify the PAH concentrations
that pose & risk 10 henthic invertebrates and select the S8CL. The
weight of evidence provided by the biological, chemical, and physical
ests will be used 10 determing which sample locations pose 8 risk to
benthic invertebrates due to PAHR toxicity, The SSCL will be the
lowest observed effect concentration (LOEC)Y for the sum of the 16
FPAHS listed in Table Ut of WAC 173-204-520 and Table 3-4. The use of
Fotal PAHs is appropriste in this ease, because the SSCL will be
based on-site-specitic bivlogical effects data and bacauns use of the
LOEC as the 88CL means that cleanup will be based an the most
toxie mixture of individagl PAHy (see Section 5.3.1% far details).

The pracess for using the SSCLs to deferming which sedimant areas
require further action iz shown in Figures 3-4 and 3-5 and is
described in detail in Section 5314 In summary, the S8Cis for
sediment will be used to ideniify the surface and suhsurface
sediments in the River Sediment Ared that warrant remedial action fo
pratect mqaatic and benthic orgasisms. The point of compliance for
RAQ 1 is the top 10 centimelers of sodiment lor “surface sediment™ in
the 5t Jos River (Table 3-3). The poini of compliance for RAQ 4 is, on
sverage, the top three teef of sadiment in the 5t Joe River {Tabke 3-3)
(or “subswriave sediments”). Total PAH concentrations representative
ot ench point of compliance will be used to identify the sediment areas

AARE - i5656. 310 1
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Step &

Chemical-specific ARARs define concentration limits for environmental media.
These reguirements may be used to set cleanup levels for COCs in soil, groundwater,
For example, the Federal Clean Water Act establishes
concentration limits in surface water that are considered protective of human and
aquatic lite. The principal chemical-specific ARARs and TBCs for cleanup at the St

sediment and surface water.

that require remedial action. Surface and subsurface sediments
throughout the River Sediment Area will be extensively sampled for
PAH concentrations during the remedial design phase in order to

provide adequate delineation of the spatial extent of contamination,

The final step of this prucess is to |dentlfy what remedlal action

Sechon—&343=—The process for selecllng the approprlate type of
action for any given sediment location is shown en Figures 3-4 and 3-
5 and also described in detail in Section 5.3.13.

3.2.1 Chemical Specific ARARs and TBCs

Maries Site are:

Federal Clean Water Act. CWA may be both a chemical and action
specific ARAR that establishes standards and/or processes for setling
surface water quality criteria to be adapted by the States or Tribes.
Ambient water quality criteria developed under the Clean Water Act are
non-enforceable guidelines that identify protective concentrations of
various chienlical constituents for surface waters.  As non-enforceable
guidelines, the ambient water quality cnteria are TBCs for the site. The
numeric standards include:

¢ I3 USCA Sec (25711387 Ambient Water Quality Criteria
CWA Section 304 Quality Criteria for Water, (EPA, 1986).
Establishes non-enforceable guidelines for States 10 set water
quality standards for surface water. Criteria are hased on
protection of aquatic life and human health.

¢ Water Qualiny Standards CWA Section 303 460 CFR 131
Establishes how states and tribes develop water guality
standards based on federal gwidelines.

In addition to the ambient water quality criteria, the CWA includes a
prohibition on oil films or shcens on surface water. 40 CFR 110.3B states
that, for purposes of section 311{h)4) of thc CWA, discharges of oil in
such quantities that may be harmful to the public health or welfare or the
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environmicnt and must be addressed, include discharges of oil that: {(a)
violale applicable water quality standards; or (b) cause a film or sheen
upon or discoloration of the surface of the water or adjoining shorelines.
While a violation of applicable water quality standards has not been
wdentified, sheens have been observed on the surface of the water.

» Federal Safe Drinking Water Act, The SDWA establishes primary and
sccondary drinking water standards called federal MCLs. In addition, the
SDWA includes Maximum Contaminant Level Goals (MCLGs), which

-are standards resulting in nc known adverse health effects, regardless of
technical feasibility. CERCLA specifies that MCLs and MCLGs be
considered chemical-specific ARARs at sites where groundwater and
surface water are potential sources of drinking water; however, it is EPA’s
policy to consider MCLGs as potential ARARs only where the MCLGs
are e¢stablished at a level above zero.

The preamble to the NCP states that it 1x EPA’s goal to rcturn

groundwaters to their beneficial use wherever practicable and that “in:
general, drinking. water standards are relevant and appropriate cleanup

Jevels for ground waters that are a current or future source of drinking

water, but are not relevant and appropriate for groundwaters that are not

expected (o be a future source of drinking water (Federal Register, 1990,

Preamble at 8732)" (EPA, 1993). Groundwater at the Site is not currently

used as a source of drinking water, and the City's ordinances are currently

in place to prevent future use of groundwater at the Site as drinking water,
However, EPA has indicated through comment that groundwater at the

Site must be considered a poiential future source of drinking water. As

such, MCLs are chemical-specific ARARs for groundwater at the Site.

However, it may not be technically practicable to achieve .these standards

in the groundwater at the Site. The concept of techrical impractibility is

discussed further in the evaluation of alternatives (Section 6) and in

Appendix E.

»+ Idaho Rules for Public Drinking Water Systems (IDAPA 58.01.08).
The State of Idaho has adopted drinking water standards under the SDWA,
which may be relevant and appropriate at the Site in light of the NCP
statutory. preference to return groundwaters to drinking water standards.
These standards reference federal MCLs and MCLGs.

* EPA Region 9 Preliminary Remediation Goals. Groundwater screening
levels for drinking water and soil screening levels have been identified as
TBCs and will be considered in establishing acrion levels for soil with
COC concentrations that may affect groundwatcr. '

»  Water Quality Standards for Surface Waters of the Coeur d’Alene
Tribe dated December 30, 204M). Tribal water quality standards may be
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both chemical and action specific ARARs. The Coeur d’'Alene Tribal

* Council first approved tribal water quality standards in 1999, The
standards have since been modified and re-approved by tLhe tribal council.
In 2001, the United States Supreme Court affirmed a lower court decision
quieting ‘title in the United States, for the benefit of the Tnbe, to the
submerged lands within the boundaries of the tribe's reservation. fdaho v.
United States, 533 U8, 262, (2001). This decision provided thar the bed
and banks (submerged lands) in the southern one-third of Lake Coeur
d’Alene and that portion of the Si. Joe River within current reservation
boundaries belong to the United States of America, 1o be held in trust for
the Tribe, as the beneficial owner. The Tribe has recentiy applied to the
EPA for treatmient as a state under the Clean Water Act ("CWA™)., 33
U.S.C.§ 1377(e), 40 C.FR. 131.8. The EPA has not yet granted treatment
as a state status to the Tribe under the CWA. The EPA has stated that in
Superfund cleanup decision, and in particular at the St Maries Creosole
site, the Tribe's water quality standards are considered an ARAR as soon
as the standards are promulgated under Tribal Jaw by the Tribal
government, The St. Maries PRP Group disagrees with the EPA’s
position. The St Marics PRP Group has stated that Tribal standards
cannot be considered an ARAR until the Tribe is granted “tribe as state”
status due to the requirements set forth within 40 C.F.R. § [31.21 {(¢}(2)
and §300.400(g)(4). 1if EPA grants that status, the Tribe would be
responsible for maintaining water quality standards in the waters within
the boundaries of its’ reservation, including the Si. Joe River.

+  Water Quality Standards for the State of Idaho. The State of Idaho has
“adopted water quality standards for surface waters within the State of
ldaho in [DAPA 58.01.02. While the Tribe has authority over the St. Joe
River in the area of the Site, the State of Idaho standards may be relevant
and appropriate or TBCs.

+  Ground Water Quality Rule (IDAPA 58.01.11). The State of 1daho has
adopted standards for protection of groundwater guality, which includes
both numerical and narrative standards for groundwater quality. These
standards may be relevant and appropnate to the groundwater at the Site,

+ Washington State Sediment Management Standards. This process is
established in Washington Admtnistrative Code 173-204, as modified by
EPA Region |0's letter dated August 3, 2004, clarification response by
RETEC dated September 8, 2004, and EPA’s response (o that leiter dated
October 13, 2004. While the Washington standards arc promulgated, the
freshwater sediment numeric criteriz provided in EPA’s August 3 letter
have not been promulgated, nor will be promulgaied before completion of
the Record of Decision for this site. Therefore, the Sediment Management
Standard process 1s a TBC, and ts used to develop PRGs for sediments and
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for the protection of groundwater discharging to sediments in Section 3.3,
below. |

e Ontario Provincial Sediment Quality Guidelines. These guidelines’
were used as screening levels in the RIIFS Work Plan and the RVBLRA.
The Ontaric Provincial Sediment Quality Guidelines establish action
levels for sediment. These guidelines may be TBCs for the site.

3.2.2 Action Specific

Federal Resource Conservation and Recovery Act (RCRA) —
RCRA applies to the identification, generation, transportation,
and disposal of any hazardous wastes generated at the Site.
As some F034 listed hazardous wastes may be generated at
the Site, RCRA would apply to these wastes. Specific sections
of RCRA which may apply are 40 CFR 260-268: 40 CFR 260
{Hazardous Waste Management System — General), 40 CFR
261 (Mdentification and Listing of Hazardous Wastes), 40 CFR
261.4(g) “Dredged materials that is not a hazardous
waste;"40 CFR 262 (Standards Applicable tc Generators of
Hazardous Waste), 40 CFR 264 (Standards for Owners and
Operators of Hazardous Waste Treatment, Storage, and
Disposal Facilities), and 40 CFR 268 (Land Disposal

. Restrictions) (Contained in Policy). Remedial Action Plan {RAP)
requirements (AOC, Staging Piles): The RCRA HWIR media rule
regarding the RAP authorization process for the treatment,
storage, or disposal of remediation wastes will be consulted and
utilized as appropriate for staging piles, and the establishment
and implementation of an Area of Contamination {(AOC).

s Contained in Policy (40 CFR 268): The contained in policy is
applicable t¢ media, in this case soils, contaminated by a listed
hazardous waste. A “contained in” determination will be developed
for certain contaminants of concern based upon the establishment
of a risk based standard in cooperation with EPA and the State.
Compliance with the established LDR {40 CFR 268) requirements for
the soils at the site will also be an appllcable ARAR.

* Resource Conser‘vatlon and Recovery Act Corrective Actlon
Management Unit Policy and Guidance.

*  Federal Clean Water Act, National Potlutant Discharge Elimination
System (NPDES; 40 CFR Section 401) - Requires compliance with
permit limitations for discharge tc navigable waters, including water
quality effluent limits, waler quality standards, national performance
standards, and toxic and pretreatment effluent standards. EPA administers
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the NPDES program throoghout the Stale of ldaho, including the
Reservation. Dewatering may be necessary during some remedial acuons
at the Site. Waters generated may be discharged under the subsiantive
requircments of an NPDES permit, or a permit for uplands waters, or
potentially either an NPDES permit or Clean Water Act Section 404
permit for waters from the St. Joe River, including waters from dewatering
sediment. '

» Evaluation of Dredged Material Proposed for Dischérgé in Waters of
the U.S.—Testing Manual (EPA-823-B-98-004).

+ State of Idaho Rules and Standards for Hazardous Waste (IDAPA
58.01.05}) - Specifies procedures for identifyving, generaling, transporting,
trcating, and disposing of hazardous wastes in Idaho. These standards
incorporate by reference RCRA chemical-specific federal hazardous waste
criteria. . Within the Reservation, the State of [daho standards may be
considered relevant and appropriate requirements for a response action,

¢  Soalid Waste Dispasal Act (40 CFR 257, 258). These rules are applicable
to disposal of any nonhazardous solid wastes gencrated during remedial
actions.

¢ State of Idaho Solid Waste Management Rules and Standards
(IDAPA 58.01.06). Specifics procedures lor management and disposal of
nonhazardous solid wastes in the Staie of Idaho. Within the Reservation,
the State of ldaho standards may be considered relevant and appropriate
requircments for a responsc action,

s Jdaho Land Remediation Rules (IDAPA 58.01.18)., Generally, these
rules apply o cleanup actions performed under voluntary agreement with
the State of Jdaho. However, portions of these rules may he relevant and
appropriate to cleanup of the Site.

« U.S. EPA. 1996a. Scil Screening Guidance: User's Guide, Office of
Emergency and Remedial Response, Washington, DC. EPA/540/R-
96/018. NTIS PB96-963505. U.S. EPA, 1996b. Soil Screening
Guidance: Technical Background Document. Office of Emergency
and Remedial Response, Washington, DC. Soil Screening Guidance
and Supplements for COC: This guidance will be used as a tool for
determining the remediation standards for soil to be treated by both
in situ and ex situ methods.

¢ State of Idaho Stream Channel Alteration Rules (IDAPA 37.03.07).
These rules are applicable o common construction within streams in the
State of ldaho. The rule specifies that work performed under a CWA,
Section 404 permit wiil meet the requirements of these rules. While the
Tribe has authority over the St. Joe River in the area of the Site, some
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sections of the rule regarding construction practices and standards may be
relevant and appropriate to remedial actions at the Site,

o CWA, Section 404 - For any activittes within the St. Joe River that
involve filling or dredgimg operations with fallback determined to be
significant, the requirements of Section 404 of the Clean Water Act (33
U.S.C. Secrion 1344) may apply. These requirements would also apply to
the discharge of waters from the activilies 1o the St. Joe River. These
requirements would apply to the placement of a cap in the St. Joe River or
backfilling of dredged areas.

» CWA Section 301(b) — Requires all direct discharges to be treated with
best control technology prior to discharge. This would be applicable 1f
surface water is channeled directly to a surface water body via a ditch,

~ culvert, storm sewer, or Other means, or treated water is discharged.

¢ Tribal Encroachment Laws — Any work on the bed and banks of the St. .
. Joe River could be considered an encroachment into the submerged lands
of the Trbe, and may be governcd under Tribal Code Chapter 44-14.01
{(Fibls, Dikes, Jetties, Piers, Private Booms and Buoys) and Tribal Code
Chapter 44-20.01 (Dredging). Capping of the sediments may also be
considered an encroachment, and governed under Tribal Code Chapter 44-
14.01.

s  Section 10 of the Rivers and Harbors Act of 1899 (22 CFR 403} —
Permitting, or meeting the substantive requirements of the permit, is
required for any construction that would impact the course, capacity, or
condition of navigable waters of the United States. The Tribal
Encroachment Laws may take precedence over this Act; however, at this
time, the Tobe is indicating that it will require the substantive
requirements of this permit and therefore, this act is included as a TBC.

= Endangered Species Act (ESA) - Depending on the remedial actions
performed at the Site and the timng of these activitigs, some requirements
of the ESA related 1o take of bull trout could apply. To avoid these
requirements, work within rivers containing threatened or endangered
specihes is typically only permitied during “fish windows™ during which
the risk to the species of concern is low. Wark outside of these *fish
windows™ would necessitale meeting additional ESA requirements.

» Jdaho Rules for Air Pollution Control (IDAPA S8.01.01). These rules
may be relevant and appropriate 1o any sources of air pollution constructed
as part of remedial actions.

*  The Archeological and Hisloric Preservation Act Section 106 and the
Native American Grave Protection and Repatriation Act - Depending
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on remedtal actions performed at the Sile work may be subject to the
Archaeological and Historic Preservation Act Section 106 and the Native
American Grave Protection and Repatriation Act.

o  Well Construction Standards (IDAPA 37.03.09). These rules may be
| relevant and appropriale 1o construction of groundwater monitoring wells
for monitoring or acuve remediation.

= The Risk Assessment Guidance for Superfund (RAGS),
Valume 1: Human Health.

+ Evaluation Manual (HHEM), Part A, Interim Final (U.S. EPA,
1989a) provides guidance on conducting baseline risk
assessments for NPL sites.

+ RAGS HHEM, Part B, Development of Risk-Based Preliminary
Remediation Goals. (U.S.EPA, 1991b).

3.2.3 Location Specific

o US Fish and Wildlife Coordination Act. This Act prohibits water
pollution with substances deleterions to fish, plami, or bird life. Tt will
likely be addressed through the permilting process, or meeling the
substantive requirements of permaits.

« Executive Order 11988, Floodplain Management. As work will occur
in the floodplain, portions of exccutive order | 1988 may apply. These arc
considered TBCs. '

¢« Executive Ovder 1190, Protection of Wetlands. The work 15 not
anticipated to affect any of thce wctlands known 1o be present in the
vicinity of the Site, as these wetlands are locaied across the River from the
Site, or downstream away from the Suwe. If applicable, these would be
considered TBCs for the Site.

e State of Idaho Stream Channel Alteration Rules (IDAPA 37.03.07).
These rules are applicable to common construction within streams in the
State of ldaho. The rule specifies that work performed under a CWA,
Section 404 permit will meet the requirecments of these rules. While the
Tribe has authonty over the St. Joe River in the area of the Sile, some
sections of the rule regarding construction practices and standards may be
relevant and appropriale to remedial actions at the Site.

+ RCRA Facility Locations (40 CFR 257, 264.18(b), 761.75). These
requirements apply to hazardous wasle facilities, which must be designed,
operated and maintained to avoid washout when sited in the 100-vear .
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floodplain. Should remedial actions invelve construction of a hazardous
wasle facility on the Siie, these reguirements would apply.

» Hazardous Waste Facility Siling Act of 1985 (Section 39-5801 et seq.,
Idahe Code). Governs locations and requirements for hazardous waste
facilities in the State of Idaho. May be relevant and appropriate if a new
hazardous waste management facility was constructed.

¢ The Archeological and Historic Preservation Act Section 106 and the
Native American Grave Protection and Repatriation Act. Depending
on remedial actions performed at the Site work may be subject o the
Archaeoclogical and Histornic Preservation Act Section 106 and the Native
American Grave Protection and Repatriation Act.

+ Institutional controls to restrict groundwater and land use:
Institutional controls will be relied upon where needed to continue to
restrict the use of groundwater as a drinking water source andfor to
protect the integrity of any cap used as a part of a remedy. EPA
institutional control pelicies and applicable regulatory requirements
will be relied upon during the development of the necessary
controls as a part of the remedial design.
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4 Identification and Screening of
Technologies

4.1 General Response Actions

This section summarizes the GRAS that could be used at the Site 1o satisty the RAQs,
GRAs are developed as part of identifying appropriate technologies and developing
remedial aliernatives for the Site. GRAs for the Site were first included in the
Summary of Data Gaps Report (RETEC, 2002a) as:

s  No Aclion;
Co. lﬁ'stitutional Controls/Monitoring:
¢ Containment,
e Removal (with subsequent treatment, reuse, and/er disposal); and
* fn situ Trcatment.

The FS narrows Ihe broad universe of GRAs to remedial technologies that are
implementable and likely to be eftective for remediation of the Site. For retained
remedial technologies, representative process options are selected based on
effectiveness, implementability, and cost.

4.2 Presumptive Remedies

Presumptive remedies are EPA’s preferred technologies for certain types of sites and
have been identified by EPA to speed the selection of cleanup actions. Presumptive
remedies are (0 be uscd at all sites, except where site-specific criteria make other
options preferable (“Presumptive Remedies for Soils, Sediments, and Sludges
at Wood Treater Sites”, EPA, 1995). The presumptive remedies identified for soil,
sediment, and sludges found at organic wood treater sites with compounds such as
those found at the Site are bicremediation, thermal desorption, and incineration.

In addition w presumptive remedies, EPA evaluated other technologies coflien
considered for wood treating sites (EPA, 1997) based on frequency of evaluation and
retention, and reasons for selection or screening oui of technologies in feasibility
studies. Based on this evalvation, EPA identified the following other technologies
that may be applicable for remediation al wood treating sites, but concluded that the
presumptive remedies were the most frequently retained as part of remedial
allernatives for the site. Scme of the technologies considered by EPA were:

e Restrictions/Monitoring;

MARBI-15656- 140 4.1



Feasibilive Sredv — 51 Martes Creosore Sire - St Mavies, Idaho

o Capping;

s  On-Site Containment;

. Thermal Treatment Téchnologics;
+ Spll Stabilization;

* Sail Flushing;

s  Soil Washing;

* Off-Site Disposal; and

o  Off-Site Recyeling,

Of these remedial technologics, some were not often part of the selected remedial
alternative, but EPA did consider the other technologies as applicable for further
evaluation of remedial technologies at wood weating -sites. These potentially
applicable treaument technologies were included in the evaluation of remedial
technologies for the Site, ' '

4.3 Identification and Screening of Remedial
Technology Types and Process Options

As part of the FS process, remedial technologies and process options that are
applicable to achieving RAOs at the Site are identifiecd and screened prior to
assembling alternatives. Preliminary remedial technologies applicable to lhe Site
were identified in the Summary of Data Gaps Report. Sections 4.4, 4.5 and 4.6
expand on these technologies to include additional technologies that may be
applicable at wood treating sites, to screen these remedial technologies, and to
wdentify process options for these technologies. The process oplions are evaluated
based on effectiveness, implementability, and cost, and onc or more representative
process options for each remedial technology are identified.

The identification of remedial technelogies and process oplions is scparated by
media, with soils, sediments and groundwater discussed in Sections 4.4, 4.5 and 4.6,
respectively. For each medium, the applicable RAOs are discussed, and the remedial
technologies identified and screened.  The screentng evaluations draw from the
Federal Remedial Technologies Roundtable, the presumptive remedies and alternate
remedies discussed in Section 4.2, and silg-specific faclors that may affect the
effectiveness, implementability, and cost.  The remedial technologies, process
options, and evaluatton of process options are summarized on Table 3-1.
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4.4 Soil
4.4.1 Remedial Goals for Soils

As discussed in the RYBLRA, soil at the Site is within the acceptable risk tange for
human health and ecological receptors. However, soils and DNAPL within the sqils
at the Site provide an ongoing source of COC to groundwater and sedimenl, and may
cause sheens on surface water. Risks asscciated with groundwater and sediment are
addressed by RAOs as these media are present at the point of contact with receptors.
Soils must be addressed by remedial actions at the Site as soils provide a source of
COC that may be carried to these media. RAOs potentially addressed by a soil action
include RAQ 2,3 and 5: :

RAQO 2: Prevent visible oil films or sheens in the St. Joe River

Sheens are periodically released into the St Joe River near the previous removal area
of the riverbank. The sheens appear episodically and are sourced at the low water
shoreline and in the nearshore sediments inside the boomed area. Sheens are released
from sediment in conjunction with methane production or other disturbances. Any
DNAPL migration that is occurring may also contributc 1o the sheens in thr:
nearshore.

RAQ 3: Prevent migration of impacted groundwater to surface sediment
in the St. Joe River that would result in COC concentrations greater than
protective levels for aquatic and benthic organisms

Creosote-impacted subsurface soils at the Site, including those with residual DNAPL,
serve as a source 1o groundwaier by leaching from soil to groundwater. Conservative
tate and transport modeling completed as part of the RVBLRA and Appendix C of the
FS indicated thal there was a polential for groundwater in the upper silt and
interbedded units to cause sediment in the St. Joe River to exceed MCUIL.

RAO 5: Prevent residential and commercial ingestion of and dermal
contact with COC in groundwater at concentrations greater than
protective levels

As discussed previously, groundwater at the Site poses 4 carcinogenic risk greater
than 10™ to human receptors, should humans use the groundwater for drinking water
or in a dermal conlact scenario, i.e. for showering. COC leach from soil to
groundwater,

4.4.2 5oil General Response Actions, Remedial
Technology Types and Process Options

The following paragraphs discuss remedial technologies and proée.«:s options for soil,
organized by GRA. Remedial technologies that may be applicable at the Site are
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identificd. Those technologies that are not likely 1o be implementable at the Site are

screened out and not carried forward, consistent with the RIFS Guidance (EPA,

[988). At least one representative process option is also identified for each retained

remedial technology, based on the effectiveness, implementability, and cost of the
process options.  Consistent with the RUFS Guidance (EPA, 1988), these.
representative process options will be used to simplify the assembly of remedial

alternatives, though a different process option may actually be tmplemented as part of

the remedy.

4.4.2.1 No Action

The “no remedial action”™ response action does not address any potential pathway
through which COC in Site soils could adversely affect receptors. Current conditions
in soils at the Site are protective of human health and the environment, but by
leaching to groundwater, COC contained in Site soils may cause sediments in the St.
Joe River to exceed PRGs. In addition, residential use of the Site, though unlikely to
occur, could pose a risk to these residential wsers, though the magnitude and
acceptability of this risk has not been evaluated. The No Action GRA is retained
consistenl with the NCP. The No Action GRA is used primarily for comparison
PUIposes. :

4.4.2.2 Institutional Controls/Monitoring

[nstitutional controls are typical components of many remedies and ensure that future
activities at the Site account for residual impacts. Institutional controls often take the
form of deed restrictions to preclude certain types of land use or to require proper
controls should impacted soil be disturbed. Closely related 1o institutional controls
“are engineering controls, such as fencing or other means of limimng access to the Site.
Indirectly, groundwater monitoring may be applicable to soils.  Groundwater
monitoring could be used 1o measure the degree to which soils provide a source of
. COC to groundwater and could subsequently affect sediment in the St. Joe River.
Institutional controls and monitoring are retained as viable remedies for impacted soil
at the Site.

Current zoning and City Codes restrict Site use. The Site is currently zoned for
industrial use. City Code requires all houses, buildings, or properties used for human
occupancy to utilize public (City) water. In addition, the St. Joe River is not
classified as a potable water supply by either the Tribe or the State of ldaho. In
addition, the Site 1s located in a floodway, which further limits potential Site use. As
indicated in Section 5.2, a component of the five-year reviews ensures that zoning
restrictions, City Codes and standards regarding surface water use remain in place,
Should 1nstitutional controls change such that certain activities would pose a risk o
site users, deed restrictions would be implemented.
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4.4.2.3 Containment

Containment isolates contamination to prevent movement beyond a certain point, to.
prevent contamination from being transferred to another media, or (o prevent receptor
contact with COC. Several containment technologies are applicable to soil and are
discussed with appropriate process options below.

4.4.2.3.1 Capping

- Capping involves isolating soils from receptors, or from forces that may cause
transportation of COC or transfer to another media. Caps typically involve covering
soils with a durable surface, such as gravel, asphalt, vegetated soils, or a multilayer
system, and are designed 10 be compatible with future land use. Cap construction
requires normal earthmoving cqmpment and commonly available materials. Capping
is an implementable remedy at the Site.

Permeable caps are often constructed of gravel and are used to limit recepror direct
contact with soils or erosion of soils. A permeable cap would have little effect in
preventing any leaching from soils to groundwater.

Asphalt caps are made of asphalt, sometimes designed to meet a specific
permeability, These caps are used 10 prevent receptor contact and can be used to Limit
infiltration while allowing the area to be used by on-road vehicles or for industrial
facilities.

. Clay caps are constructed of low permeability clay and are used to prevent infiltration
and to limit contact with underlying soils.

Multilayer caps are combinations of plastic or clay liners, gravels, infiltration
systems, methane collection systemns, and other systems designed te meet several
objectives, including preventing contact with underlying soils, limiting or controlling
infiltration, and controlling any vapor migration through the cap.

RAQ 3 requires that remedial actions for soil prevent the COC in the soil from
dissolving into groundwalter and being transported to the sediment of the St. Joe River
in concentrations that could cause sediment in the river to exceed concentrations of
COC protective of receptors. Capping with an impermeable surface could limit. the
amount of infiltration into shallow soils at the Site, thus preventing leaching of COC
from unsaturated zone soils to infiltrating groundwater. A cap would not prevent
leaching of COC from soils beneath the waler table to groundwater, though it could
decrease groundwater flow and associated COC transport by limiting infiltration.

Capping 1s implementable at the Site, though as a standalone remedy. capping would
have little effectiveness, as it will not adequately address soils below the water 1able
(RAO 3). Howewer, it may be useful in combination with other technclogies to
prevent infiltration of surface water.

44232  Solidification/Stabilization

MARBI-15656- 146 - 4-5



Feasibility Study — St Mariex Creosote Sie — 51 Maries, fdahe

Solidification and stabilization are a means of reducing the mobility of COC,
which limits the chances of receptors encountering the COC. For these
reasons and other histarical practices EPA has included this use of
technology as a presumptive remedy. Presumptive remedies produce the
added bencfit of promoting consistency in the remedy selection process and
improving the predictability of the remedy selection process for communities
and potentially responsible parties. These technelogies involve physically
timiting the contact of receptors through solidification, or the chemical
availability of the COC through stabilization. Solidification and stabilization
processes can be performed either in situ or ex situ (excavation, treatment and
placement of the treated media). Solidification and stabilization are
presumptive remedies for wood treatment sites with inorgani¢ and in some
cases organic contamination. inorganic COC are not of concern at the Site,
but solidification processes have proven effective with the organic COC
present at wood treating sites. These processes are discussed below.

Pressure Grouting

Pressure grouting is a type of solidification. This is a process by which a cement or
chemical grout is injected inlo soils under pressure. Tt was originally developed for
geolechnical soil improvements, but can also be used for solidifying soils and binding
them into a solid matrix, Pressure grooting merhods that would be applicable at the
Site are permeation grouting, which involves injecting a thin grout mix at lower
pressures through injcction drill Tods or injection pipes drniven into the ground. The
grout then travels out through (he soils and fills the void spaces, then solidifies. The
armount of grout penetration around the injection pipe is affected by the permeability
of the soil into which the grout 1§ injected, the viscosity of the grout injecticn, and the
injection pressurc. Jel grouting 18 ancther pressure grouting technique. Jet grouting
involves injecting grout at high pressures through a specialized injection drill stemn.
The grout is directed so as to partially break up the soil surrounding it, allowing for
better penetration ol grout. This involves some replacement of soils, with the cxcess
soil/grout muxture typically forced to the surface by the grout injection pressure.

Pressure grouting is a specialized process and involves the use of specialized
equipment, but is used regularly for geotechnical improvements. It 1s effective at
salidifying soils; but bas a fairly low production rale and so it typically is nat
economical for large solidification projects when other methods are available.
However, for small projects or projects with special requirements, such as grouting at
a specific depth or at an angle, il can be more cost-effective for the work to be
performed.

Soil Mixing

Soil mixing is an in sitw method of injecting cement or other solidification agents and
mixing these agents with the soil. it is accomplished using specialized large diameter
augers to inject the solidification agent and achieve distribution of the agent in Lhe
sotls. The muxed soil and solidification agent solidifies, encapsulating the COC in
soils, preventing contact with and leaching of this material. This technique was
originally developed to add geotechnical stability to soft soils and is effective at
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depths up o 100 feet. This technotogy hus beer proven effeciive at addressing PAH
impacts af other ceal tar and crecsocie sites (e.g., Macon, Geargla; Cambridge,
Massachoseus: Renton, Washington: Exeter, New Hampshire: Columbus, Ohio).
Eguipment is specialized, but commoniy availabie, and siie-specific factars that could
imi implernentability, such as vtliies, neachy Stryctares, or pusiic proximity o the
work ares during constuction zre largely absent from the Site.

fr Bita Virilication

Yierification is a process that wvolves adiing energy fo soils a5 eledinic currnng,
miereasing 1he lemperature of the soil © the point al which some of the minerals in the
soi melt. When these cool, they formm 2 solid, oryanibng substande.  Sincs e
rempersiures reached are several thousand degress Fahrenheil, the maiority of organic
contaminants are destroved by oxidaton while inorganie comtagupants are solidificd
within the cooled soils.

Evaluation and Representative Process Optios for Solidification/Stabilization

As discussed above, in sisg soif Cuxing bas proves effeuiive st cosl ter and wood
reating sites, and s implemnentable a3 the Sie  In addition, this provess 3s gengrally
cost effective, as compared to vitr fication or excavation snd subsequont selidification
ar weatment.  Pressure gronting 19 genesally more costly than sesl mixing, byt i3
retained for potential vse in situations involving sumiler volumes of soligificanon
where it miay be more effective rhan s onxing. Ju iy sl mixing angd pressure
grouting are identified as the representalive process ophions for sohidification of sois.

4.4.2.3.3 On-8ite C-_:mtainmerlt

EPA considers on-sie containment 35 an alternative remedy o the presumptive
remedies (EPA, 1997), On-site containment provesses include ckosure in place {if soi
18 of acceptabde quality), lemporary on-sue siorage (pending further aeayment of
remedisl action), or on-sit¢ containment cell construction,

Currently, the poteadal for sobls to leach 1o groundwater indicare that closure in-place
is aot gppropriste for the Site soils, as it would not achieve RAO 3 as a stand-alone
approash.  Tampocary owesite stosage 18 considerad an inrmedizte siep in the
romoval and reatment or disposal process.

Permanent on-site containment <ells involve construction of engineered areas. which
wonhd cuntain sails (0 prevent receptors from eontacting the soils or seils leaching to
gramndwater. Contatiment cells are typicalty built with bermed  sides,- an
impermeable botiom consiructed of clay or a polyethylene liner, and a durable cover
1 resist grosion and druebance by humans, animals, vegetation, or surface water,
Toe cover may alsp be impermeable. Some containment cells include a leachate
colisonon urd reatment sysiern. After comstruction of the cefl botiom, soils to be
comtained are loaded into the cell and 3 cover is construgied over the soils,
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Permanent on-site containment ¢ells are effective at contaiming contaminated soils
after excavation. They are moderately implementable at the Site. requiring a detailed
siting and engineering process due to the location of the Site in the flocdway of the
St. Joe River. Permanent on-site containment 1s identitied as the representative
process option for on-site containment of excavated soils. Temporary on-site storage
may be used as an intermediate step for soil handling at the Site but is not a viable
long-term remedial option. :

4.4.2.4 Removal and Ex Situ Treatment or Disposal

As discussed in the section on GRAs, sotls cun be removed and then treated,
beneficially reused on-site, re-deposited, or disposed after the removal. This
- is true of sediments as well as soils. Removal technelogies typically involve
excavation of impacted soils by traditional means with commonly available
excavation equipment. Removal actions would be gencrally effective at achieving the
RAQOs as they remove the soils that could cause risk to receptors. The relative
implementability and cost of removal actions is highly dependent on the subsequent
treatment of disposal method.  As such, this section discusses the subsequent ex situ
treatment and disposal remedial technologies that could be employed after removal of
the soils. ' '

[mplementation of the removal action iiself is technically achievable, though detailed
design of shoring and dewatering systems would be necessary for mass excavations
due to the location adjacent to the St. Jue River and the shallow water table.

4.4.2.4.1 Ex Situ Bioremediation

Bicremediation is based on the natural biochemical reactions mediated by
microorganisms that result in degradation of organic COC. Bioremediation is the
preferred presumptive remedy for soils, sediments, and sludges at wood treater siles.
In practice, bioremediation can be implemented as an in séfie or ex situ process. For
the purposes of a rernoval action, it is considercd an ex situ process.

Aerobic biodegradation converts organic matter and compounds to intermediate
organic compounds and {inal decomposition products that include carbon dioxide,
water, humic materials, and microbial cell matier. If practicable, anaerobic
bindegradation converts the COC to carbon dioxide, methane, and microbial cell
matter. Anaercbic metabolism has a more limited range of organic substrates than
acrobic metabolism. Depending on COC charactenistics, volume of material, and Site
characteristics, bioremediation requires several years to complete. To accelerate the
rate ol horemediation, addition of nutrients, oxygen, or other enhancements ta the
s01ls is required.

Bioremedialion is proven for treatment of a wide varicty of compounds. The success
of bioremediation is site- and COC-specific.  Extensive- literature concerning
biotreatment of polycyclic aromatic hydrocarbons (PAHs) is availahle. Studies have
indicated that bioremediation of creosote contamination works well on 2-, 3-, and 4-
ring compounds but is gencrally less effective on 5- and 6-ring compounds. On-site
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ex situ bioremediation is generally cost cifective for larger volumes of soil, as
compared to off-site treatment and disposal of the soils, if they are listed hazardous
wastes,

Several process options exist that use bicremediation for treatiment of contaminated
soils. These are outlined below.

Land Farming

Land farming involves construction of a treatment cell, which prevents spreading of
contaminated soil or leachate to surrounding soils, groundwater, or surface water.
Contaminated soil is then placed in the treatment cell. The soil 15 usually tilled to
provide aeration for acrobic degradation. Nutrients, bulking agents, compounds to
alter pH, and irrigation can be provided to maintain optimal conditions in the soil. As
land farms are typically open to the atmosphere, containment and treatment of
stormwater 1s required. Land tarming is considered effective in treating semivolatile
organic compounds (SVOCs), such as PAH.

Binpiles

Biopiles are similar to land farming, but include active aeration systems, which may
also deliver nutrients, pH adjustiment compounds, and other amendments. Biopiles
arc usually covered or lined, and require lcachate collection and treatment. Biopiles
typically have shorter-term remediation periods than land farms and require more
complex equipment. Biopiles are considered moderately effective in treatment of
SVOCs.

Composting

Composting involves mixing cxcavated soils with bulking agents, nutrients, and
organic materials, then placing the soil in windrows or aerated treatment cells. The
windrows or treatment cells are wrned on a regular basis to provide maximum
degradation. Temperature, moisture, and nutrient contents are typically menitored
and controlled. Composting is considered moderately effective in treatment of
SVOCs.

Slurry-Phase Bioreactor

In slurry-phase bioreactors, excavated sotls are separated by size, mixed with waler,
and maintained in a slurry suspension in a horeactor vessel.  Additional microbial
organisms, nutrients, pH adjusting agents, and oxygen may be udded to control the
bioremediation process. The wash water 15 often recycled for use in further batches.
The process is affected by soil type, degree of contamination, and may require
additional treatment of process waters and vapors. Fine soils, such as silts present at
the Site, are likely o make this process difficult to implement, as scparating the finc
soil particles from the wash water is difficult.
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Evaluation and Representative Process Option for Ex Situ Bioremediation

While bioremediation may be effective at treating creosoie compounds on the Site,
the locatton of the Site in the floodway is a hindrance in the implementability of
bioremediation.  Bioremediation of creosote is more effective in aerobic
cavironments. As such, soils being bioremediated are iypically left open to the air,
unlike in a containment cell, where they are capped with solid matenials. As
bioremediation of soils typically takes place over a pericd of years, the soils would be
exposed to the air for years. During this period, it is possible that the Site would
flood to a level above containment berms constructed around the treatment arca and
soil being bioremediated could be eroded and transperted downstream. Due to the
potential risk from this scenario, on-site bioremediation of soils is not considered
tmplementable at the Site and the technology is eliminated trom further consideration.

4.4.2.4.2 Ex situ Thermal Treatment Technologies

A variety of ex sifu 1reatment technelogies exist that raise the temperature of the soil
through the addition of energy. This volatilizes the COC, which are usually treated in
the vapor phase after they have been volatilized. The means of adding energy, and
- the degree of heating, varies from one process option 1o another.

Thermal Desorption

Thermal desorption is the second-most preferable presumptive remedy for soils,
sediments, and sludges at wood treating sites (EPA, 1995). Thermal desorption
physically removes COC [rom the soil through application of direce or indirect
heating. Excavated soils are moved through a heating chamber at a rate determined
to most efficiently remove the required amount of COC. The separated COC are
recovered and treated in the vapor stream.

Thermal desorption is affected by the operation temperature, feed soils, and vapor
treatment requirements. Generally, dry, coarser-grained soils containing volatile non-
hydrochlorinated compounds are most easily treated, while fine wet soils containing
chlorinated compounds are the most difficult to treat.

Thermal desorption is performed as bath an on-site and off-site process. Fixed-
facilities exist in the United States, bur few are licensed to accept hazardous waste.
Mobile [acilities have been used for cleanup at other CERCLA sites. The greatest
difficulties in thermal desorption are hazardous waste status, physical site limitations,
and quality and moisture content of feed soils. Thermal desorption of soils and/or
sediments Is implementable for the Site. On-site thermal desarption would require
careful design, a pilot test for treatability, and management of soil residuals.

Pyrol ysis

Pyrolysis involves subjecting dry soils to heat in the absence of oxygen. COC do not
axidize, but create vapor, liquids, and a solid coke material. The separate residval
streams of vapor, liquid, and coke are treated or disposed as appropriate.  Pyrolysis
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treats PAH and other organic COC but 1s an emerging technolegy that has yet to be
proven effective, Full-scale pyrolysis equipment does not exist at this time and the
equipment required is complex, making the process difficult to implemeni.  In
addition, the pyrolysis process cannot accept sludge-type materials that could include
wel soils excavated from below the water table.

Ex 5itu Vitrification

Vitrification is the process of heating soils to temperaturcs that melt the soils.
Organic COC are typically destroyed with high efficiency in the process. Proper
disposal of the residuals is required after heating. Vapors created during the heating
must be controlled and reated, especially in the early stages of heating. Vitrification
15 currently a pilot-scale technology and has not been proven effective at full scale.
The energy requirements for vitrification increase substantially with wet soil as
energy is required Lo drive water off during the process. Low community acceptance
and safety hazards associuted with the high energy requirements of vitrification also
limit its implementability. Overall, vitnficauon 18 not yet proven effective, is difficult.
10 implement, and 18 relatively high in cost.

Wet-Air Oxidation

In wet-air oxidation, excavated soils are mixed with water and air, and heated.
Organic COC are broken down by oxidation. Treatment of the vapor siream and any
liguid wastes is typically required. Wet air oxidation is an emerging technology and
does not have a record of proven effectiveness. In addition, field-scale equipment can
be difficult to cbtain. 1n general, effectiveness is unproven, implementation difficulr,
and costs high.

Infrared Treatment

Infrared treatment heats soils using infrared electromagnetic waves. The COC uare
separated from the soils by heating and COC are removed and treated in the vapor
stream. [nfrared technology is sull emerging and is not proven effective. Due to the
emerging status of this technology, cquipment is difficult to obtain. Also, costs are
relatively high due to the lack of equipment and expericnce with the process. Overall,
infrared treatment is of unproven effectiveness, difficult implementability, and is high
In cost.

Advanced Electric Reactor

This thermal treatment process heats contaminated soils with radiation to high
femperatures, achieving destruction of COC. The process is still emerging and full-
scale wRits are not yet available. This process is vonsidered 1o be of unproven
eftectiveness and ditficult 1o implement.
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Plasma Arc

This process uses a plasma or eleciric arc to break down COC 1o their elemental
components. Pilot-scale equipment is available for liquids, but equipment for soils is
not currently available, This process is of unproven etfectiveness and would be
difficult to iniplement.

Evaluation and Representative Process Option for Ex Sita Thermal Treatment

The only thermal treatment technology which has been used full-scale and is readily

available 1s thermal desorption. This process is effective in the treatment of soils.
" However, implementing the technology may be difficult, as community acceptance of
on-sile treatment can be low and few fixed facilities exist which are licensed 1o accept
F034 wastes. However, due to its status as a presumptive remedy, thermal desorption
is identified as a representative process option for thermal treatments.

4.4.2.4.3 Ex situ Solidification/Stabilization

Ex situ solidification involves mixing solidifying agents with soils 10 create a matrix,
similar (o concrete, which encapsulates the soils and assocrated COC.  After the
matrix has solidified, the COC in sails cannot be contacted by recepiors, nor can the
COC leach to waler. :

Ex situ stabilization can be achieved by a number of methods, which typically involve
mixing the soils into a cement or concrele matrix, asphalt, or polyethylene. Souls
must first be excavated, then stabilized with the selected method. Several lactors
affect the implementation of ex siti stabifization processes at the Site. First, the Site
1s somewhat remote and no large-scale industrial processes that could use the soils as
feedstock are nearby, therefore increasing transportation requirements. Second, if
sotls from the Site are designated as FU34 lisied bazardous waste, few, if any, of these
processes are licensed to accept this waste, Due to the difficulty in implementability,
ex situ stabilization processcs are not retained for further consideration.

4.4.2.4.4 Ex Situ Chemical Treatment

After excavation, a variety of chemical treatment methods can be used to treat COC
in the soil. The most common 15 solvent extraction, which uses an organic solvent to
remove COC from the soil. The COC are then stripped from the solvent, the solvent
recycled into the process, and the COC treated or disposed, as appropriate. Solvent
extrachion 15 generally considered an inadequate technology due o implementation,
cost, and availability issues (EPA, 1997).

4.4.2.4.5 Incineration

Incineration is ¢ presumptive remedy for organic COC at wood treatment siies, but is
the least preferable of the presumptive remedies. Incineration treats orgamc
contamination by subjecting it 1o high temperatmres (greater than 000 degrees
Fahrenheit [°F]), oxygen, and a flame. During the process, volatilizatien and

MARBL-15056-340 . 4-12



Feaxihitity Stuelv = 81 Maries Creosote Sive - 5. Maries, Idahe

combustion convert the organic COC to carbon dioxide, water, hydrogen chloride,
and sulfur oxides. [ncineration generates scveral waste streams and off-gas treatment
is required. Though incineration has an acceptable success rate, permilting
requirements for on-site incineration are significant and public approval of the
technology is difficult to obtain.

Off-site incineration is limited 1o a few fixed-location permitted facilities and is
extremely expensive, typically on the order of $400 to $500 per ton of soil. Tt s

anticipated that the Sie location in the Noodway and lack of public acceptance will

eliminate the use of on-site incineration as a remedy tor the Site. Additionally, the

high cost associated with incineration will preclude its use as a viable remedial option

tor large soil volumes, though off-site incineration may be cost-effective for limited

volumes of concentrated COC. Despite the high cost for off-site incineration, this

technology 1s retained for further consideration due to its history of effectiveness and

implementability.

4.4.2.4.6 Soil Washing

Soil washing is a physical separation process that reduces the volume of contaminated
soils by consolidating the fine-grained soils, which frequently contain the majority of
the COC. The process separates soils by size and removes COC 1o the externt possible
from the coarser traciion of the soil by using equipment common to the mineral and
ore processing industries, such as screemring, gravity separation, hydrocyclones, pug
mills, and attrition scrubbing machines. Contamination is then consolidated into
process water containing wet fine-grained soil, which needs further treatment by
changing pH, and/or adding surtactants, ieaching agents, or chelating agenis.

Soil washing is a physical separation process and produces process residuals in the
form of contaminated sludges, wastewaters, and vapors, These residuals require
appropriate treatment or disposal. Soil washing has limited effectiveness with soils of
fine grain size, such as fine silts and clays, as these souls are difficult to separate from
the wash watcr. It can also be difficult to implement due to the process. equipment
required and significant volumes of wash water generated. Because of the difficulty
in implementing soil washing with fine-grained soils at the Site, this technology is no
retained for further evaluation, '

4.4.2.4.7 Subtitle C Landfill Disposal

Soils that contain F034 hazardous waslcs at concentrations below [0 times the
Universal Treatment Standards may be disposed in a RCRA Subtitle C landfill.
Landfill disposal i1s nol effective at reducing COC volumes, but is effective at hmiting
receptor access 1o impacted xoils and ensuring that soil will not be disturbed in the
future. Landfill disposal may be implemented for scils from the Site, though the
transpontation and disposal costs make this a fairly high cost option.  This option is
retained for further evaluation. '

4.42.48 Subtitle D Landfill Disposal
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Soils which are net or do not contain hazardous wastes may be disposed in a RCRA
Subtitle T landfill. Similar to Subtitle C disposal, Subtitle P disposal is not effective
at freatment of COC buc is effective at himiting receptor access to impacted soils and
ensuring that soil will not be disturbed in the future. This option is retained for
further evaluation.

4.4.2.4.9 Off-Site Reuse

Cff-site reuse of soils was considered as an alternative (o presumptive remedies for
wood treating sites (EPA, 1997). [t is generally constdered ineffective as a
standalone. remedial option as additional treatment would likely be required 1o atiain
concentrations acceptable for reuse. In order for soils to be reused off-site, they
would need to be reused in accordance with their waste status, which is likely o be
F034 listed hazardous waste. Due to the lack of facilities which may need soils in the
St. Maries area, the availability of other soils, and the potential for Site soils to be
F034 listed hazardous wastes, this option is likely to be difficult 10 implement and 1s
not retained for further consideration.

4425 In Situ Treatment

This GRA involves ireating soils and COC in sfte. Some process options are not
treatment but provide physical or chemical consolidation of COC or extraction of the
- COC from the soil. These CQC are then treated or disposed, as appropriate. Several
technology types are considered for irr situ treatment.

44251 Soil Vapor Extraction

Soil vapor extraction {(SVE) applies a vacuum to soils using conventional air moving
cquipment and wells or piping inserted into the soil. The applied vacuum causes the
vapor in the soil matrix to migrate to the extraction point from which the vacoum is -
applied. As the soil vapors are cvacuated, more air moves in to replace the evacuoarted
soil vapors. COC in the soil voiatilize into the new air, which is then removed
through vapor extraction. The extracted soil vapors are treated to remove COC. A
common means of treating the extracted vapor and COC is thermal or catalytic
oxidation. Soil vapor extraction is of limited effectiveness with SVOCs (FRTR),
such as those found at the Site, and is more suited to volatile compounds that readily
volatilize into the soil vapor. In addition, SYE does not treat soils below the water
table and does not perform well in fine-grained soils. Tmpacted sotls exist below the
water table at the Site and significant units of silts exist at the Site. . These factors
limit the effectiveness of SVE. Soil vapor extraction 15 considered of limited
effectiveness for the COC at the Site and would be difficult 10 implement due to the
high water table. For thesc reasons, SVE is screcned out as a viable remedial
technology for the Site.

4.4.2.5.2 Soil Flushing

Soil flushing physically separates COC from the soils wsing water, surfactant,
solvents, or a mixture to recover COC from the soil. The process water or solvenis
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are extracted and treated to remeve COC. The process water and solvents are
typically recycled and re-injected into the ground to assist in the flushing process,
though afmost all pilot tests to date have disposed of recovered groundwarer,
surfactants, and solvents. This technology is still being developed and has seen
limited use in pilot projects, mostly with chlorinated solvents. The technology is
typically limited to coarse-grained soil to allow effective dispersion of the injected
surfactants or solvents over the area to be treated. Effectiveness would be limited by
the fine-grained soils at the Site. The technology is difficult to implement, requiring
customized equipment and significant bench- and pilot-scale testing. In addition, the
limited number of pilot studies, especially .those demonstrating recyeling of water,
surfactant, and cosolvent and the lack of experience implementing on-site water
treatment requirements make this technology difficult to impiement. As the emerging
nature of this technology makes implementation extremely difficult and the
technology is likely to be of limited effectiveness, it ¢ not retained for further
evaluation.

4.4.2.53 in Situ Thermal Treatment

There are many in sitw thermal technelogies tn pilot scale development. These
processes generally involve ntroducing heat to the soil to mobilize COC and allow
them to be extracted through SVE, though some also allow removal of COC
dissolved in water or as NAPLs. The technologies differ chicfly in the means by
which they deliver the heat to the soil. With any in si thermal treatment, there are
some risks associated with mobilizing COC, Recovery of the mobilized COC and the
consequences of mobilizing the COC should be carefully considered and designed.
Thermal technologies have typically been applied o DNAPL sites to reduce the
viscosity of DNAPLs and improve recovery. These technologies have not been
applied to treatment of soil or residuai DNAPL. This level of treatment requires the
volatlization of COC at high temperature and collection of the vapors or condensed
COocC.

Electrical Resistance Heating

Electrical resistance heating uses an electrical current to heat less permeable soils
such as clays and fine-grained sediments so that water and COC trapped in these
relatively conductive regions are vaporized and ready for vacuum extraction.
Electrodes are placed directly into the less permeable soil matrix and activated so that
electrical current passes through the soil, creating a resistance that then heats the soil.
The heat dries cut the soil causing it 1o fraciure. The fractures make the soil more
permeable allowing the use of SVE to remove the COC. The heal created by
clectrical resistance heating also forces trapped liquids to vapoerize and move 1o the
steam zone for removal by SVE. The etfectiveness of electrical resistance heating is
largely unknown due to the limited numbers of full-scale applications. As the process
uses SVE 1o recover COC, it may not be effective in the fine-grained soils at the Site.
[n additton, most soils at the Site are below the water table. Resistance heating may
not be stfective in drying out soils and allowing migration of COC sincc waler
provides a large energy sink for the supplied elcctricity. Implementation may also be
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difficult as significant electrical supply is required and equipment may need o be
custom-designed for the Site. Costs are likely to be high due to the cusiemized
equipment and large power demands,

Radio-Frequency Heaﬁng

Radio frequency heating {(RFH) uses electromagnetic energy to heat soil and enhance
SVE. RFH technique heats a discrete volume of soil using rows of vertical electrodes
embedded in soil (or other media). Heated soil volumes are bounded by two rows of
ground electrodes with encrgy applied to a third row midway between the ground
rows. The three rows act as a buried triplate capacitor. When encrgy is applied to the
¢lectrode array, heaung begins at the top center and proceeds vertically downward
and laterally outward through the scil volume. The technique can heat soils to over
300 degrees centigrade (°C). The effectiveness of this process is largely unknown
due to the limted use of the technology. In addition, the high water table at the Site -
may limit the effectiveness by previding an energy sink. The process may be difficult
to implement, as it requircs specialized equipment that is not readily available. There
1s little empircal data on the cost of the process but costs are likely to be high due to
the specialized equipment and process.

Hot Air Injection

Hot air is injected into the soil, raising the temperature and volatilizing COC in the
so1), which are then removed by soil vapor extraction. Little empincal data on
effectiveness, implementability. or cost are available for hot air injection.

Conductive Heating

Conductive heating uses closely spaced heating probes insered into the soil. These
probes are heated with electric current, circulated fluid, or other means to volatilize
and mobilize COC for recovery by SVE. Heating near the surface has been
accomplished by covering the surface with heated blankets, which deliver the heat
over a larger area. Conductive heating can reach high temperatures and significantly
mobilize COC. The process also cvaporates water but may have difficulties at
significant depths below the water table. As the majority of soils at the Site are below
the water table, coenductive heating is not likely to be effective. Limited information
on the ctfectiveness, implementation, or costs of conductive heating 15 available.

Steam Injection

Steam is injected into the so0il matrix, stripping volanle COC, and mobilizing COC
and LNAPL/DNAPL for recovery via SVE or via liquid-phase extraction, as
appropnate. Condensation of the COC occurs at the front of the advancing steam,
which creates a bank of COC. This technique is generally applicuble to coarse-
grained soils but it s sometimes combincd with electrical heating, which mobilizes
COC in fine-grained soils, Steam injection with enhancement by electrical beating is
generally applicable to sites with DNAPL as it mobilizes the DINAPL, which can be
difficult 1o recover. Effectiveness of steam injection has not yel been widely
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demonstrated, though pilot projects have been inHiated at wood treating sites. While
no empirical cost data are available on this process, the costs are likely to be high due
to the large amount of equipment and custom installation requirements.

Dhiscussion of Additional Treatment Processes

Several other chemical treatment processes, including supercriticat fluid extraction,
ultraviclet (UV)/photolysis, alkaline hydrolysis, and supcreritical oxidation were
considered by the EPA (EPA, 1997). In general, the EPA found that these options
were inadequate remediation methods for contamunated soils, sediment, and sludges
at wood treater sites because of the lack of effectiveness with common wood
treatment-related COC and problems with implementation,

Due 10 the determination that these are generally inadequate treatment processes,
chemical treatments are not retained for further constderation.

Evaluation and Representative Process Option for In Site Thermal Treatment

Some of the in situ thermal rreatments are dependent on SVE to remove mobilized
COC from soil, which is implementable above the water table but not effective with
Site COC or soils below the water table. As SVE is difficult to implement ar the Site
due {0 the shallow water table and fine-grained soils and these processes are
applicable to soils above the water table, in sifu thermal trealment processes
dependent on SVE are considered not implementable at the Site and are not retained
for further consideration. '

Some in situ thermal treatments, (e.g., steam injection), can recover COC from below
the groundwater table. These processes have typically been applied 1o remove free-
phase DNAPL, which exists in limited quantity at the Site. As these are emerging
technologies, and their potential effectiveness is generally evaluated through pilot
testing, which has not been performed at the Site, these technologies are not retained
for further consideration.

4.4.2.5.4 In Situ Bioremediation

Similar to ex situ bioremediation, in situ bipremediation uses naturally occurring
microarganisms to break down COC in the soil. This degradation can occur under
aerchic or anaerobic.conditions. The timeframe for in sitw blioremediation is
generally longer than ex situ bioremediation but costs are lower. Bioremediation
depends on several site-specific parameters including the concentrations of COC in
the soil, the presence or absence of oxygen in the soil, and the number and type of
microorganisms present in the soil. Treatability studies may be required [o ascertain
the effectiveness of in situ bioremediation at the Site. {n situ bioremediation is
relatively easy to implement at the Site and costs are low. [ vty bioremediation is
not likely to be effective in a reasonable imeframe for heavily impacted soil and 1t is
not considered for turther evaluation for treatment soil.

Bioventing
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Bioventing involves introducing fresh air 1o s0il to promote aerobic degradation of
COC by naturally occurring microorganisms. The effectiveness of biovenung on
creosole residuals has not been documented so the effectiveness of this technology is
largely unknown., The technology applies to soils above the water table and is not
effective for soils below the waler table. In addition, forced distribution of air or
oxygen in fine-grained soils may be difficult, Limiting cffectiveness. As the
lechnotogy applies to soils -above the water table and the majority of creosote-
impacted soils at the Site are below the water table, the technology is net considered
implementable for the majority of the creosote-impacted soils at the Site and 15 not
retained for further consideration. '

4.5 Sedimenf

4.5.1 Remedial Goals for Sediment

Remedial actions for sediment in the St. Joe River may be required to directly address
several of the RAOs for the Site, as there is potential risk 10 receptors trom sediment.
Applicable RAQOs are: '

RAQ 1: Protect aquatic and benthic organisms by preventing direct
contact of benthic organisms with COC in surface sediment in the St.
Joe River at concentrations greater than protective levels

Currently, an area of nearshore surface sediments in the St. Joe River is assumed Lo
cause risk to ecological receptors in the river, Surface sediments exceed the MCUL,
which is the surface sediment PRG for the Site,

RAO 2: Prevent visible oil films or sheens in the St. Joe River

Sheens are occasionally released -into the St. Joe River from the shoreline
soil/sediment and adjacent nearshore sediment near the removal area of the riverbank.

RAQ 4: Prevent the downstream transport of COC that result in COC
concentrations in water or sediment that exceed levels protective of
aquatic and benthi¢c organisms

As discussed in Scction 2.7, modeling performed as part of the RVBLRA indicated
that subsurface sediments in the St. Joe River may erode during major flooding events
such as a [00-year storm. Subsurface sediment exceeds the MCUL for surface
- sediment suggesting a potential risk if this subsurface sediment is eroded.

4.5.2 Descriptibn of GRAs

The following paragraphs discuss remedial technologies and process options for sail,
organized by GRA. [n addition to the five GRAs identibed in the RYFS Work Plan
(RETEC, 2002b) consistent with the RI/FS Guidance {(EPA, 1988), Conraminaied
Sediment Remediation Guidance for Hazardous Waste Sites (EPA, 2002) was
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considered 10 help identify GRAs for scdiment.  Specific categories of GRAs
identified for the St. Joe River include:

+ No Action;

e Institutional Controls;

* Monitored Natural Recovery;

« (Containment;

*  Removal (with subsequent [rea[fncm, rcuse, and/or disposal);

o {n site Treatment; and

Combined Remedics.

4.5.2.1 No Action

Consideration of ‘a “No Action” response 1s required by the Naticnal Contingency
Plan (NCP). No action serves as a baseline against which the performance of other
remedial alternatives can be compared. This response assumes no active remediai
measures are implementad. :

RAOs would not be addressed if there were no remedial action for sediment. Current
risks to ecological receptors in the St. Joe River from the nearshore sediments, and
the potential future risk from erosion of subsurface sediment would not be addressed.
It would not prevent sheens. The No Action GRA is meanr to provide a baseline for
evaluating other remedial actions.

4.5.2.2 Institutional Controls/Monitoring

Institutional controls are legal or administrative measures designed to restrict site
access or limit site use. The measures reduce exposure to COCs by precluding
activities that could lead to exposure. Dredging moratoriums and fish consumpiion
advisories are relevant examples of institutional controls.

Institutional controls are administfative actions [e.g., fish consumption advisorics,
access restrictions, dredging moratoriums) designed to prevent exposure of humans
and wildlife to contaminants. Institutional controls are generally etfective at limiting
human exposure, but are generally ineffective at affording protection to ecological
receptors where impacts are ongoing. In gencral, instirutional controls have no-effect
on ccological receptors. Nevertheless, institutional controls are important feawres of
many sediment cleanup projects and are retained for further consideration in the
development of remedial alternatives (EPA, 1999a). '

Engwneering controls to reduce or control sheens, including capping sediment, are
potentially implementable at the site. Engineering controls 1o limit use are not hikely
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10 be implemeninbile dur 1 the adminisirative Cifficelty in ohimning permussion o
imiplement the enzinesring controls and their potentially adverse effoct on human use
of the river or wildiife babaa,

Munitoring may be part of a remedial action in order 1 snsure the romdy s eflective
aver the iong orm. Monitoning could wmveive swedimers samphing, sampling of
sroundwater. and subseguent modeling of the polential for sediment 1o be affecied or
ronteniag of receptors that may encoonler sedument,

4,523 Monitored Natural Recovery

Monitored natural recovery (MINR) takes advantage of naturaily OCCUITINg BIOCCssss
to redude concentrations of COC in surface sediment.  These processes inchude
brodegradation, diffusion, didution, sorpton, volatitization, cheescal, and siochemical
stabllizarion of COC, and burial by natural depositions of aew, sncamaminared
sodtinents, For the Sie, the primary MNR omocess s ltkely bunal, but other
mechanisms for MNR inclnde biodegradation, sediment resuspension and eansport,

Methods for evaluating MNR ps 2 remedial action for sediment are sciively being
deweioped by the EPA through the Remediation Technologies Development Foyum
(RTGEY. Fhoe EPA creaied the RTOF in 1992 1o foster colluboraion between Lhe
punlic and privaee ssciors an developing nnovative saluiions o mutual hazardous
waste proviems. One of the active areas of engagement of the Sediments
Remediation Acuion Team has beer 1o develnp 2 "weight-of-evidence” approach for
evalugting the use of MNR. Through a series of five working draft papers’, the
Tweight-of-evidense” femework presents Tive interrelated elenments—based on site-
spraific information—io assess (he use and etfectiveness of MNR:

s Tharscterize contemiinziion sources and conirals;

o Charmeterize  fate  and  transport  processes  (hoth  sedinent and
caplamipanty;

¢ Lstablish historical record for contaminants jn sedimedts (including bed
seability):

v Corroborate MNR based on biological endpoinesy trends; and
»  Develop acceptable and defensible predictive tools;
This weight-ci-cvidence approach s under development, and EPA s i the process of

developing separale gotdance on MNR  for sedimemss (V. Magar, Environ
International Corporation, persana! corvmumicaton, September 23, 20045,

" Thess papers may be found at e RTOF web site
M wvwwe rndt 0rwd nublicfsedime nt marpapers.bisa
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This section discusses the resulis of this weight-ol-evidence approach to evaluate
whether MNR should be carried forward for inclusion in remedial alternatives. Thik
weight-otovidencs approach was, used w the REBLRA o serve a5 a process by
wisich MNE hay been evaivated for the St Joe River.

Contamisgtios sources were charactenzed in the RI-BLRA, and aporopriate contols
for continging sowrees are desenbed o his TS, Appendices K, L, O and P of the
RIBRLEA evaluited sediment siabiiity, along with transoort, and burnial mechanisms,
The principal tools were the bydraghe river madel, scdiment core peofiley, and
geochroaoiogionl mdicivotope profiliag. Bathymerry, soft sediment thicknesy, dand
chegnioal patioras ware slso gsed in 1he ussessmcet.

Cesinm- 137 radiotsciope dating presented in the RVBLRA concluded thar below the
sorive mixing zone at the surface of the sediments {12 1o 31 centimeters fom] thick}
the average net sedimeniation rate was 114 to 237 om per year. This indicatosthat in
gemeral, the niver bed s sable, though moderate scour and re-depositian sy he
CECutring.

Scour modeling of the 81 Joc River indicsted that from the Sic to 600 feat
downstream of the 3ige, scour in the event of a 100-vear flood conld raage from 2.6
feer of scour o D1 feet of deposition, with an aversge scour of 1.7 & The cross-
seetion distribution of the scour ranged from between 617 1003 feed in the neorshore
Carea o 134 o 28D feet in the center of the siver. The predicred nearshore scour
depths gee wizhin the range of the achive mbing zone seen bn the sediment cores {12
@ 31 omj, which seppoits the cesinm-137 data The modeling ndinales greater
crosinn i6 the center of the channel where flow velocities ate higher, While there arg
uncertainties sysociated with he application of a fairly simple, swehawic mode! {the
HEC-6 model wsed;, the calcolated rexplls appear relattvely comusiont wilk ihe
existence of chemical concentssiion pattemmns in the subsurface sediments, under the
assumption that the ted =ievation in 2002 has rewwraed fo the pre-1996 {1GDvear
flond event) bed elevaticn. These data colieciively <ugpest that the mpdel is
conservative {overesitmaies seout) and cen be reasonably applisd to the [O0wyear
flood to assess bed scour and deposition with an ussigned ii"iﬂ*“]‘tﬂil"l}' of one foul
vertically (RI-BLLRA Appendix 0).

When evalualed collectively using the RTDF weight-of evidence approach, the
collective informaiion suggests that surface sediments may be eroded dunng soour
events. While the hydraulic modeling suggests average scow up 1o 2.7 foot £ b oo,
some of the radioisotope analyses of sediment cores  indicare thal this disturbance s
iimited to the op 0.4 ta | fool in the nearshore arca and limited 16 & maxirmam of
approximately 3 leer in the offshore area, Reltable, predictive wols for assessing
seour and the poleniral risks to downstream receptors, the last fwo bullels in the
welghi-of-evidence approach, have nat been developed, but would be developed ag
part of a MNR program,

Manitorad nudusal recovery 35 technically implemeniable at the Site. The analyses in
the RI-BLEA indizate that 1015 ikely that periodic scour and redeposition ocvurs in
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the St. Joe River. However, the variability in the amount ot potential scour indicated
by the different analyses provides uncertainty in the actual risk caused by the scour.
Because of this uncertainty, MNR is retained as a potential remedy only for those
areas where sediment PRGs are not excceded in the surface sediments. but are
exceeded tn the subsurface sediments. Contingencies would be built into the MNR
program, such that active remedial actions would be implemented at those facations
where MNR was not occurring. A MNR program with contingency includes:

+ Development of an evaluation framework which includes vsing the RTDF
weight-of-evidence approach, development of a reliable predictive tool for
measuring scour, an evalvation method for assessing fate and transport.
and potential risk to receptors.

s A contingent remedy of armored cap placement will be implemented if or
where the stability evaluation and bhiclogical endpoint assessment indicate
that scour and transport of COC in subsurface sediments may exceed
water quality criteria andfor cause downstream sediment contamination
above the PRGs.

» Ongeing monitoring o include measuremcenis of COC concentration in
sediment and surface waler. The results of the monitoring would be used
to evaluate potential scour and risk using the models.

# The contingent remedy option of armored cap placement remains in place
in the event Site RAQOs are not achieved within the monitored time trame.

4524 CohtainmenﬁCapping

Containment involves the physical isolation and immobtilization of contaminants in
sediment. Containment remedies including capping, confined aguatic disposal facilities,
and confined disposal facilities. The containment section discusses capping. Confined
aguatic disposal and confined disposal facilities are discussed further in the discussion
of removed sediment, as these containment lechnologies are used with ex sifu sediment.

Capping contaminated sediments ir site contains impacted sediment. Capping is one of
the remedies that the Sediment Remediation Guidelines stipulates be evaluated at all
contaminaled sediments sites. Capping 1solates COC from the overlying water column
and prevents direct contact with aquatic biota, which would achieve RAO i. In
addrtion, capping provides new unimpacted substrate for recolonization by benthic
organisms, Cap designs should minimize the potential for sediment resuspension under
normal and extreme (flood) conditions and caps can be placed specifically 10 armor
sediments against erosion, which could be used to achieve RAO 4. Cup placement as a
remedial alternative assumes source control and ounmimal potential for recontamination
from upstream sources via sediment transport.

Capping remedies have been an important component of several CERCLA sites
nationally and within EPA Region 10, including the Simpson/Tacoma Krait site, Eagle
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Harbor (East and West Operable Units), PSR West Searttle, the Thea Foss Waterway,
and the Pine Street Canal Site in Vermont (Palermo et al 2002). A principle advantage
of an in sitn cap is that the potential for contaminant resuspension and the risks
associated with dispersion of contaminated malertals during consiruction is relatively
low and comparable to environmental removal cperations. Also, a major advantage 18
that no disposal site or ex-sifu treatment for the dredged sediment is needed.

Capping may be implemented more gquickly and may be less expensive than options
invalving removal and disposal or treatment, depending on the location of the cap, the
type of construction, and the availability of materials. [n addition, a cap may be readily
repaired, if necessary. After capping of contaminated sediments, no sediment treatment
occurs other than by natural processes under the cap surface. Assuming effective cap
placement, the bioavailability and mobility of contaminants present in the sediments
would be immediately limited (Palermo et al 1998},

Sediments in the S1. Joe River could be contained to prevent receptor contact with the
sediments, and migration of the sediments. fn situ containment remedies generally take
the form of natural or anthropogenic capping of sediments, though there have been
some experiments with solidification or stabilization. This section outlines containment
technologies and process options applicable (o sediments at the Site.

Conventional Capping

Conventional caps involve the placement of sand or other suitable cover material (i.e.,
clay} over the top of contarninated sediments. Material selection and cap thickness are
determined based on consideration of contaminant properties and local bydraulic
cendittons.  Sandy seoils and sediments are typically preferred as cap materials over
finc-grained materials. The latter 1s more ditficult 1o place evenly, will cause a great
deal of turbidity during placement, and is more susceptible to erosion. A cap thickness
of 30 10 50 cm 18 considered sufficient to chemically isolate highly sorpuve COC
(Palermo, 1994). Cap thickness may extend up to 100 cm depending on site-specific
conditions such as extent of bioturbation, currents and sediment properties.

Capping operations can disturb and displace loose fine-grained bottom sediment,
resulting in resuspension losses and mixing of contaminants inte the clean capping
layer.  Physical characteristics such as solids content, plasticity, shear sirength,
consolidation, and grain size distribution affect the displacement of sediment. The
sediment characteristics will often torm the basts for determining the suitability of
capping materials and placement options (Palermo, [961).

A variety of methods are available for constructing conventional caps in riverine
environments:

* Hydraulic pipeline delivery of u sand slurry through a Hoating spreader
box or submerged diffuser;

* Physical dispcrsion of barged capping materials by dozing, clamming, or
washing of material that settles through the water column;
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+ Distribution by controlled discharge from hopper barges;
e Mechanically-fed tremie 1o the river bottom; and

s High-pressure spraying of a hydraulic sediment water slurry across the
waler surface.

The method used to place the cap materal must be capable of achieving uniform
placement of material over the target area while limiting the resuspension and loss of
contaminated sediment into the water column or the emerging cap layer. Uniform
placement and limited resuspension of contaminated sediment are generally achieved
when the capping materials are dispersed and allowed to settle through the water
column. The dumping of large, dense masses of capping matenal (e.g., pushing sands
oftf a barge) or methods that lead to density-driven hydraulic flow should be avoided.

Armeored Capping

Armored caps are similar to convennional caps with the exception that the primary
capping malerial (e.g., sand) is covered with stone or other suitable riprap (the armor)
to add physical stability in erosive environments. Armored caps are commoniy used
in environments where high water velecities {i.c., flood flow, propeller wash) threaten
the cap imtegrity. An armored cap has been placed in the Sheboygan River in
Sheboygan Falls, Wisconsin and at Convair Lagoon in San Diego, California.

The conventional portion of the cap is placed using one of the previously described
methods.  Armoring maiterials (quarried rock or concrete riprap) are then barged to
the Site and placed using conventional cquipment (excavators, cranes). Metheds for
determiming the appropriate armor sione grade and thickness can be found in the
Assessment and Remediation of Contaminated Sediments {ARCS) Sediment Capping
Study Final Report.

Composite Capping

A composite cap generally involves placement of a gectexlile, flexible membrane
liner, or fused HDPE directly over the contaminated sediments. Liner materials must
be specified depending upon the migration potential of the COC und the potential for
methane buildup under the liner in highly organic sediments. The liner is then
armored with stone or riprap 10 ensure the physical integrity of the cap. Composite
- caps may also include a sund or activated cuarbon layer to caplure any potential
diffusive or advective migration of the underlying contarninants. Examples of recent
composite capping include Mocks Pond in Indiana (geotexnle pins graded sand). and
the Thea Foss Waterway in Tacoma, Washington (HDPE),

Miscellaneous Capping Techniques
Addittonal capping approaches, besides those described above, have received

aucntion in the cupping literature including thin-layer capping, Aquiblock”™, and
Claymax . Thin-layer capping involves the placement of & thin (I- to 3-inch) layer
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of clean sedimeats that 3 subsequently mixed with the underlying contaminated
sedlimenss 1o achicve acceptable COC concentrstions andbor enhance the natural
atenuation process. Mixifig occurs saturally as 2 sesull of benthic nrganism ayvity
fichrbationt. This approach 3 best subied 10 shpations involving contanunants that
noturaily shonuse over ume. Thinlayer capping was sucoessfully used i g mixed
remedy with dredgmg and Covenhonal capping at the West Eagle Harbor Supecfing
Sie. Thirvlayer cags bave also heen placed over drodped areas @ severz! sites where
residunl surfuce sedumenl concentranions $d ac meet cloamip achion levely,
Aguiblock” techoology was used on ihe Uitawa River. Ohio a5 g pliot iest and
Clavmax technology was used on flocdpiain soils fir Hudson River sediments

Enhanced capping involves the incorporion of materiais sxh a8 activated vorbon,
iron fulings, or othee agasts 1nt0 the buse capping material (2.2, sund} to enbance
adsorpiion or i site chemnival seagtion. This appraach is intended for circumstances
e which contammants e mobils ad arg expecied © migrale duough the cap a5
dissolved constifuents in the pore waier.

Capping 15 elfective 1o isobate COC provided taat i is desipned © mevent leaching o
surface water of resuspension of sediments theough ke cap. The implementabiiay of
capping is dependest on the propesiies of the underlving sedarent ansd raay slo e
affected by permiting.  Should capping be selecied as g rwmediat alternatve for tbe
sediments of the St Joe River, the effectiveness of the different typos of caps will be
further evatuated by modeling of cap consolidation and otber paramsters, Phyugat
charseiernstics of the nver (e.g., river Dow dynamics, scour potential, barhvmetry) and
navigationat constrpints will alse be evalugted. Capping 5 gererally a cost effective
epproach, requiring some capital expeadiisre o place the cap and monionng 1o
ensitre 38 comitnoed effectiveness,

Issues affecting the implementability of sediment capping are the sulzabilliy of e
sediment, river bottom, and river flow regime for cap placesment sad ongovity, the
gvaiiabeiity of placement squipment, and cormmunity acceptance Of 2 canping remedy.
Caps can be pheed on aos! types of sediment ang slopes with groper eoginecning
though a final evaluation of cap material, slope, and placement methad would oved o
be made =5 part of (he design process, BEquipment fot capping is avalabie for fuil-
scate appiications, Commupity acceptance of a capping remedy is generally high as i
& prowctve of moeptors, does aot cause the same <ho term environmental impasts
A dradzing, tvpioaily allows unreszicted reuse of the capped area, provided thie cap is
aot disturbed, and is cost effecive ae compared (o dredging and uplands disposal.
{apping s implemeatabie a0 the Sits angd is retained for further evaluation, Specific
process ophions welnted 1o oap placerment are nol ovahated at this time, 43 (hese are
more itkely 1o De delermined by the final cap design requirernents. The repressniaiive
procexs aption usad 11 a coenversional cap constructed of sand und gravel.

4.5.2.5 Removal and Ex Sty Treatment or Disposal

Removal of creosofe-impucted sedtments ihat curently pose a risk (0 receniors ot
thase sediments Uud coukd seour amd oxpost degoer sediments would achieve RAQ |
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and RAQ 4. Sediments can be removed through several mechanisms including
hydraulic or mechanical dredging or excavation. Sedimenis may then be treated or
disposed in the same manner as soils, though additional handling and dewatcring will
be required. lo addition to the wreatment or disposal options available for soil,
sediments may also be disposed in-water.

This section discusses the iechnologies that can be used o remove sediments and the
treatment or disposal options {or the removed sediment.

Resuspension of sediments in the water column is of concern during sediment
removal. Resuspension would allow contaminated sediments to resettle poientially
causing an (ncreased risk (o receptors, Also of concern 1s water quality as excessive
mixing of contaminated sediments and water during dredging can cause COC in the
~sediments to dissolve in the water or suspended sediments to be transported away by
the water. For these reasons, minimizing resuspension during dredging 1s desirable.
Resuspension is often measured as suspended solids or turbidity in the water celumn
compared to a baseline. Engineering controls, such as silt curtains or cofferdams, can
be used to minimize transport of resuspended sediments during dredging operations.

4.5.2.5.1 Dredging Technologies
Hydraulic Dredging

Hydraulic dredges remoeve and transport dredged materials as a pumped sediment-
water slurry. The sediment is dislodged by mechanical agitation by, for example,
cutterhead, augers, or by high-pressure water jets. In very soft sediment it may be
_ possible to remove surface sediment by straight suction and/or by forcing the intake
into the sediment withcut dislodgement. The looscned slurry is essentially then
vacuumed into the intake pipe by the dredge pump and transperted over long
distances through the dredge discharge pipeline. One of the primary disadvantages of
all hydraulic dredges is the need to manage significant quantities of soil-water slurry.

Types of hydraulic dredges include the conventional cutterhead, open sucuon,
dustpan, and hopper dredges. - In addition, there are specialty hydraulic dredges
adapted mainly to limit resuspension losses at the dredge head and increase the solids
content of the dredged slurry (auger, cleanup, and refresher type dredges).

Open Suction

Suction dredges are open-ended hydraulic pipes. Suction dredges generate low levels
of turbidity but arc limited to dredging soft, free-flowing and unconsolidated material,
As suction dredges are not equipped with any kind of cutting devices, they produce
very little resuspension of solids during dredging. However, the presence of trash,
logs, or other debris in the dredged material will clog the suction and greatly reduce
the effectiveness of the dredge (Averett et al., 1990).
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Cutterhead Dredges

The hydraulic pipeline cotterhead suction dredge is the most commonly used
dredging plant, with approximately 300 operating nanonwide, and is generally the
most efficient and versatile (Averett et al., 1990). It is similar to the open suction
dredge but s equipped with a rotating cutter surrounding the intake of the suction
pipe. By combining the mechanical cutting action with hydravlic suction the dredge
has the capability 10 efficiently extract and remove materials.

Resuspension of sediments during cutterhead excavation is strongly dependent on
operational parameters such as thickness of cut, rate of swing, and cutter rolation rate.
Proper balance of operational parameters can result in suspended sediment
concentrations as low as 10 milligrams per liter (mg/L) n the vicinity ot the
cutterhead. Mare commonly, cutterheads produce suspended solids in the 50 to 150
mg/L range. :

The cuttcrhead dredge was evaluated for removing contaminated sediment during the
New Bedford Harbor Superfund Pilot Study. Compared to two other suction types,
the cutterhead was superior for minimizing sediment resuspension (82 mg/L in the
dredge vicinity) (USACE, 1990).

Horizontal Auger Dredge

The horizontal auger dredge is a relatively small portable hydraulic dredge designed
for projects where a small (50 to 120 cubic yards per hour [cy/hr]) discharge rate is
desired. In contrast to a cutterhead, the auger dredge is equipped with horizontal
cutter knives and a spiral auger that cuts the malerial and moves it laterally toward the
center of the auger where it is picked up by the suction. There are more than 500
horizontal auger dredges in operation. A specialized hernzontal auger dredge, the
Mudcat . was tested during the New Bedford Superfund Pilot Study. Suspended
solids were found to be higher (1,610 mg/L) than those observed for the cutterhead
dredge.

Mechanical Dredging

Mechanical dredges are analogous to upland excavation equipment such 4s backhoes.
While there are a number of different design styles, the mechanical dredge 1s
basically a suspended bucket that grabs discrete volumes of sediment and raises it to
the surface. The dredged matenal is then deposited in a haul barge or other contained
conveyance for transport and rehandling to final disposition.  Under suitable digging
“conditions, mechanical dredges are capable of removing dredged matenial near in xitu
densities with almost no additional water entrainment in the dredged mass and little
free water in the filled bucket. This low water contenl is highly impernant it
dewatering is required for ultimate sediment disposal. Mechanicul dredges provide
one of the few effective methods for removing large debris.

Types of mechanmical dredges include the conventional {open) und environmental
(closed) clamshell buckets, dragiine bucket, dipper dredge, und bucket Yadder dredge.
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The dragline, dipper, and bucket ladder are open-mouthed conveyances and are
generally considered inapplicable to sediment remediation dredging due to the
expected high amount of sediment resuspension and loss during dredging operations
(EPA, 1994), Consequently, these latter methods are not considered further for this
project.

The dredged sediments are typically placed on another barge, which transports the
sediments to their disposal location for off-loading and additional treatment prior 1o
final disposal.  Some natural seuling and dewatering of the sediment occurs on the
barge and this water would be mreated snd discharged. Railcars may be vsed to
transport sediment in some applications.

Clamshell Eutket

The clamshell bucket dredge, or grab-dredge, 1s widely used in the United States and
throughout the world. [t typically consists of a barge-mounted floating crane
maneuvering a cable-suspended dredging bucket. The crane barge is held 1n place {or
stable and accurate digging by deployable venical spuds imbedded into the sediment.
The operater lowers she clamshel! bucket to the bottom, ailowing it to sink into the
sediment on contact. The bucket is then lified through the water columa to the
sucface, swung to the side and emptied into a waiting haul barge moored alongside.
When loaded, the haul barge is moved by tug to shore where a second clamshell off-
loads the barge. for rehandling and/or transport to treatment or disposal facilities.
Clamshell dredges can work in depths over 100 feet and. using advanced positicning
equipment (e.g., differential global pesitioning systems [DGPS]), dredging accuracy
i5 tn the order of 1 foot horizontally and {}.5 foot vertically.

A conventional clamshell bucket may not be appropriate {or removal of contaminated
sediments. Conventional buckets have a rounded cut that leaves a somewhat cratered
sediment surface on the bottom. This irregular botiom surfuce cesults in (he need for
over dredging 0 achieve @ minimum depth of cut and can also encourage dense
resuspended sediment losses to settle at higher concentrations in the craters, possibly
requiring at least some re-dredging. Furthermore, conventional open clamsheil
bucket is prone to sediment losses over the top during fwll bucket retrieval.

More recent innovations in bucket technologies have resulted in modified buckers
with enclosed tops. Also, buckets can be filted with tongue-in-groove rubber seals to
limit sediment losses through the bowom and sides. These buckets, which limit
material spills while lifting, are applicable for dredged removal of contaminated
sediment.

A recent alternative buckel, demonstrated in several test and protolype sediment
remediation projects, is the proprietary Cable Arm' bucket. This bucket offers the
advantages of a large footprini, level cut, capabie of removing cven layers of
sediment.  Under careful operaling conditions, Cable Arm’~ bucket reduces
resuspension losses o the water column.  The Cable Arm’ bucket has been
successfully demonstrated for contaminated sediment removal at a number of sites in
the Great Lukes (e.g., Toronto Harbour, Ontario; Hamilton Harbour, Ontario).
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At the disposal end, a barge load of dredged sediment will yield some amount of free
water that was captured as the clamshell bucket closed. The free water is extruded 10
the surface of the barge load by consolidation of the sediment load. If removal of free
water is required for disposal, it can be decanted by pumping and treated to meet
water quality reguirements prior to discharge. Solids removed in waler treatment can
be recycled 1o disposal.

Excavaliun

Conventional excavating equipment can also be used for removing contaminated
sediment and debris in shullow water. Although normally land-based, the excavaror
or backhoe can be positioned on a fleating equipment spud-barae for dredging. Large
construction excavators are available and can excavate to depths greater than 20 ft,
Land-based dredging could dispose dredged material nto waiting trucks equipped
with sealed beds, while barge-mounted excavators would require a haul barge similar
to clamshell dredging.

A conventional excavator bucket is open at the top and will result in sediment
resuspension and loss during dredging, although careful operation can minimize
losses. Varnous improved excavation buckets have been developed, which essentially
enclose the dredged materials within the bucket prior to lifting through the water
column. A special enclosed digging bucket was successfully used on the large
excavator Bonacavor (C.F. Bean Corp.} for remediation of highly contaminated
sediment in Slidell, Louisiana. Dredged material removed by backhoe would exhibit
much the same characteristics as for clamshell dredging, including near in situ
densities and limited free warer.

In shallow walers, excavation can also be accomplished by damming off a section
with a temporary dam, dewatering of the area inside the dam, and excavation of
sediment inside the dam. Dams can be created using specitic tcmporary damming
equipment, concreie blocks and smpermeable liners, or sheet piling. In deep waters,
cofferdams can be constructed to allow dewatering and “dry” excavation of
scdiments, Cofferdams are generally not cost effective for dredging projects and are
more commoily used for civil construction.

All of the dredging technologies could remove sediment from the St. Joe River.
However, mechanical dredging and excavatton are considered more effective due to
the presence of wood waste and debris i the river. Also, hydraulic dredging creates
a large volume of water that requires treatment and disposal and usually requires a
large arca tor dewatering of the dredged sediment. This dewatering can take weeks (o
months, whereas the dewatering time for mechanically dredged or excavated
sediments is much shorter, on the order of days to weeks. To avoid the potential of
Rooding the uplands dewatering cells during spring tloods, long dewatering times are
less desirable for remediai technologies.

Other factors aiso affect the implementability of the dredging techaologies, such as
the water depth from which dredging is required (excavation is depth limited), the
availubility of equipment, and the concentration of suspended solids and CQC in the
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water column during dredging.  For the purposes of remedial abternative
development, mechanical dredging and excavanon arc used as the represenlative
dredging processes due to sheir better implementability in the Sr. Joe River. If
dredging is selected as part of the remedial alternative, the final determinution of the
technology used at the Site is dependent on available equipment, cost, production
rate, desired water quality during dredging, and other factors that would be
determined during the design process.

4.5.25.2 Management of Dredged Sediment

Similar to management of excavated soils, there is a runge of treatment and disposal
options in the uplands when managing dredged sediments. In addition, there is one
(confined) aquatic disposal technology that is discussed below. The discussion of the
upland treatment and disposal technologies was provided in the evaluation of soils
technologies. These same technologies and representative process options, listed
below, are retained for sediments. Sediment and soil treatmeni and/or disposal would
likely oceur together.

An additional step of dewatering would be performed for sediments prior to upland
management. Typically, this dewatering involves holding the sediments in lined cells
and letting them dewater under their own weight. The use of mechanical dredging
reduces the dewatering timeframe and helps avold concerns with freezing of
dewatering sediments and flooding of the dewatering cell. Water generated during
this process would be treated by whatever means necessary to meet discharge
requirements. While such a treatment system would he dependent on the warter
quality of the dewatered water, the treatment system is likely to invelve settling or
filtration and treatment with activated carbon, The treated water would be discharged
to the St. Joe River.

The uplands treatment and disposal technologies are:

+ On-Site Containrﬁent;

¢ Thermal Desorption; |

# [Incineration;

. Subritle C Disposal; and

« Subtitle D Disposal.
[n addition to the upland treatment and disposal option, .twa other potentially
applicable technologies for sediments are confined aquatic disposal {CAD), und a
confined disposal facility (CDF),
A CAD is a subaqueous containment facility. A CAD includes Feltéral sidewall

containment from an engineered benm, and/or as a result of excavating a depression at
the disposal site (Averett et al., 1990; Washingion Department of Ecology, 1990).
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The deposit site is prepared either by excavatng a depression and using the excavared
material for construction of a perimeter berm, or by importing malenal to construct a
perimeter berm on the cxisting scdiment surface.  The contaminated sediment is
deposited at the specified locatton and topped with clean sediments. Further
considerations in a CAD design are the impacts to hydraulic conditions within the
river system, and that the CAD must be designed 1o withstand scour, erosion, and
bioturbation.  Due to the administrative difficulties expected to arise during
implementation, 2 CAD 1s not retained for turther consideration.

A confined disposal facility (CDF) is an engincered containment structure that
provides for dewatering and permanent storage of dredged sediments. In cssence,
CDFs feawre both solids separation and landfill capabilities (EPA, 1994a).
Containment of contaminated sediments in CDFs is generally viewed as a cost
effective remedial option at Superfund sites (EPA, 1996b). A CDF may be
constructed as an vpland or floodplain site, as a nearshore site (one or more sides
exposed 10 water), or as an in-water island containment area. At the Site, flocodplain
and nearshore sites could be technically implemeanted. o

Creation of a CDF requires an extensive design and permeiting process (or substantive
equivalent thereof) that takes info account detailed studies of river hydrology, uses,
disposal factlity construcuon, and public acceptance of the facility. These facilities
are typically administratively difficult 10 implement. However, where
administratively implementable, contined aquaric disposal can offer cost and
administrative advantages over upland disposal.  While the administrative
implementability of this disposal has not been ftully determined and s Iih:el'},J o be
low, it is retained for further consideration.

4.5.2.6  In Situ Treatment

Bench- and pilot-scale smdies have been performed to evaluate several technologies
for n situ treatment of sediments, These technologies include chemical/enhanced
biological treatment, and stabilization. Some of these technologies have been
implemented at the pilot scale, but full-scale remediation via these methods has not
vel been implemented.

4.5.2.6.1 Nutrient Enrichment and Chemical Treaiment

Several pilot studies have been performed which involved injecting oxidizers or
nutrients into sediments to stimulate biclogical degradation of COC. These
techniques have been used to remediate PAHs in Hamilton Harbour, Canada.
Calcium nitrale and an organic amendment were injected inlo the sediments using a
custom injection system. PAH were degraded in varying amounits, up to 48 percent,
over an approximate 2-year period. Other pilot studies have been performed 10 assess
the effects of chemical/biological enhancement on other COC including PCBs and
sulfides. The effectiveness of these techniques has varied, and in site treaiment of
sediments remains a largely experimental remediation technology. [mplementation
may be difficult as the equipment for nutriem and oxidizing agent injection is

MARBI-F3056G- 140 ’ 4.31



Feaxibifity Mude = 32, Mores Oressore 3ite - S Agwes, iubo

specialized, e process requires extensive pio! esting, and permiiing for ascciing
of mutrients and crganic material is hkely 1o be ime-consuming  Should it be
soguesstul, fa siru chemical/enbarced brological rreatments have the potentigl © be
stgificantly lower in cost than dredging and restment oy disposal but their sSIK0ess
have yet 10 be demonsirated. Due o the lack of successiul pilat projects or fuib-soaie
iumplementations, #r sife chemical or enhanced biolegical ranrment 8 01 considered
implementabie on the St Joe River.

45262 in Situ Solidification

Sunilar to in site solidification of soils, solidification of sediments invoives adding
agents, typically cement, which cause the sediments to solidify. reducing pateniiad
angration and avaslability to receptors. In addition, additives typically kwwer the pH
o a point that makes COC, especially metals, fess chemically availuble. Bench
studies iy Japan and by the United States Army Corps of Engineers (USACE) have
Aot had conclusive results for solidification with cement or chemucal fixation. Ths
process i3 highly site-dependent.  The notable pallot srudy on in sifa soiidificanon
involved mixing sediments with cement inside a stzel cylinder in the Manilowoc
River in Wisconsin, The piiot lest was largely unsuccesstui, reportedly because the
high watzr conent of the sediments dituted the cement. o addinon, significas
arplementation difficubties were encountered, which caused waters 1t spill over the
top of the mixiag cytiader and spill irto the surrounding river, or sedimenis io blow
ot the totrom of ke cylinder. Due to the absence of known successtul projects, this
iechociagy is rol considered impiementable on the St Joe River and is not retained
for further evaivation. '

4.6 Groundwater
4.56.1 Remedial Goals for Groundwater

Groundwater may cause risk through vwo pathways: ) weansport of COC © sedhnenis
of the 8t Joe River in sufficient guaniity (o caose 1he sediments o exceed PRGs, and
I} usc as pofable water by humans.  As such, groundwater remediul actions mase
vrevant potential exceedances of sedimemt PRG: and Repnan potable ase of
groundwater comaining concentrations of €GO thel may cawse sk o humang
Closely eeiated to remedial zciions for groundwaler i soif and DNAPL, which
provide an omgoing source of mpach 19 grourdwater.  As previously discussed,
porential risks associied with the soit providing a source of TOC 1o groundwaler are
addressed through RAOs for gronadwaier,

Tée RADs for groundwater sre RAG 3 aad 5.

RAD 3: Prevent migration of impacted groundwater (0 sarface sedimant
in the 81, Joe River that would result inn COC concentrations greater than
protective levels for aguatic and benthic urganisms.
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Modeling performed in the RI/BLRA and in Appendix C indicate that partitioning of
COC from groundwalter to sediments in the St. Joe River could cause those sediments
to exceed PRGs.

RAQ 5: Prevent residential and commercial ingestion of and dermal
contact with COC in groundwater at concentrations greater than
protective leveis.

While humans do not currently use groundwater at the Site for drinking water and are
prevented from doing so in the future by City ordinance and zoning, any hypothetical
potable groundwater use would cause unacceptable risk.

4.6.2 Groundwater General Response Actions,
Remedial Technology Types and Process
Options

4.6.2.1 No Action

Currently, groundwater does not pose a nisk to receptors at the Site. However,
groundwater does have the potential to cause sediment 10 exceed PRG or cause risk to
humans, should groundwater be used as potable water. In addition, groundwater
concentrations exceed MCLs for drinking water. While it would not decrease
potential risks 1o these receptors, No Action is retained for comparisen.

4.6.2.2 Institutional Controls/Monitoring

Monitoring is a universal compaonent of groundwater remedies, providing data on the
effectiveness of the remedy and ensuring protection of human health and ecological
receptors,  Monitoring of groundwaler typically uses groundwater monitoring wells
or piezometers that already exist al the Site,

Currently, there 1s no use of groundwater at the Sile nor is there cxpected to be fulure
use due 1o the availability of City water for drinking water, the current zoning of the
Site, and the availability of permitted use of S1. Joe River water for other purposes.
However, should humans usc the Sitc groundwater for potable water, it would causc
unacceptable risks (o these humans. The existing City codes on water use are one
form of institutional controls,  Additional institutional controls, such as deed
restrictions, could be put in place to ensure that there is no luture use of impacted
groundwater or that groundwater was appropriately managed should it be encountered
in excavations.

4.6.2.3 Containment

Groundwater containment can be completed through ditferent technologies including
groundwater extraction, barrier wall installation, or a combination of methods. This
section outlines these technologies and process oplions associaled with them.
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4.6.2.3.1 Hydraulic Containment

Hydraulic containment isclates COC by creating a localized water table Tow, causing
groundwater to tlow lowards this low, preventing further downgradient migration of
impacted groundwater. This is typically accomplished through groundwater pumps
in wells or trenches. Or trench drains. Wells are installed using conventional drilling
techniques. Trenches may be installed using traditional excavation, shoring, or a
slurry-supported excavation,

The extracted groundwaler is treated and discharged to a POTW, 1f available, or to a
surface water body under an NPDES permit. Underground injection can also be used
for disposal of treated groundwater. The most likely scenario at the Site would be
discharge to the St. Joe River under an NPDES permit. Groundwater pumping
systems are designed based on empirical data collected during investigation such as
soil type, groundwater flow direction, hydraulic conductivity, and modeling of Site
hydrology to identify appropriate extraction point placement and pumping rates. Pilot
pumping tests may be vseful in determining sustainable pumping rates, radius of
influence, hydraulic conductivity, and extracted water quality. Consideration will
have to be given to the potential for flooding of the Site. The system is likely to be
overwhelmed during more substantial flooding events and its effectiveness will
temporarily decrease.

Hydraulic contalnment is effective in preventing further migration of COC burt the
hydrology and soil types at the particular site influence its effectiveness. These
factors need to be considered prior to selection of hydraulic containment as a
remedial action. Hydraulic containment systems are not difficult to implement as
systems and components are readily available. The degree of water trearment
required and permitting for discharge of treated water may affect the implementation
of a hydraulic containment system. Cost 15 influenced by the size and type of system
required (lrenches are more costly than wells), by the site limitations (pipe routing,
etc), and by the degree of water treatment and discharge permitting required. The
cost of hydraulic containment is generally high as compared to other remedial
alternatives for groundwater, and is typically higher than physical containment of
groundwater due to the long operation times and water treatment requirernenis of
hydravlic containment.  As such, hydraulic containment is not retained as a
standalone remcdy, but may be incorporated with physical containment, should
design or performance monitoring of a physical containment system show that a
hydravlic conainment component would be beneficial.

4,6.2.3.2 Physical Containment

Groundwater may be physically contained through construction of batriers (0
groundwater flow. Impermeable barner walls, such as siurry walls or sheet piling, are
installed along a vertical planc in the subsurface lo provide a barrier to groundwater
flow. The exaci size and depih of the wall are determined through dewailed
groundwater llow modeling during the design of the wall. Hydraulic containment can
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be combingd with barrier walls. Several types of barrier walls, which are considered
process options, are discussed in this section. '

Slurry Walls

Slurry wulls arc subsurface walls formed of native soil and bentonite, or an
introduced cement-bentomte mixture. The walls are installed by excavating a trench
and backfilling the trench with a soil-bentonmite or soil-cement-bentonite mixiure,
producing a bparrier with a hydraulic conductivity of 10% 10 107 cemimeters per
second (cm/s) although a more permeabie barrier may be sofficient.  During
cxcavation and placement of the low permeability slurry, the trench 1y typically
supported with a slurry mixture, which is displaced as the low-permeability backfili is
placed. The desired permeability is dependent upon groundwater flow modeling
completed during the design phase. Slurry walls can be constructed to depths of
approximately 80 feet using specialized long-reach excavation equipment. Deeper
depths are possible using clamshell buckets, but these are typically of much greater
expense. Slurry walls can be constructed to be flexible to accommodate ground
scttlement and minor shifting without being compromised. Sotl-bentonite slurry
walls are generally less expensive than cement-bentonite slurry walls as they
minimize spoils production. Soil-bentonite walls generally have lower hydraulic
conductivities but have minimal geotechnical propeities and may cause mmor
settlement of surface soils.

Slurry walls are highly effective at containing groundwater. Low hydraulic
conductivities can be obtained and have been successfully used at other creosote
wood treating sites (e.g. Puget Sound Resources). Installation of slurry walls requires
specialized equipment and cxperience, but the equipment can be transported and
contractors specizlizing in the installation of shurry walls are available. Factors
affecting slurry wall placement can be utilities, nearby structures, and soil grain size
{very coarse-grained soils cause excessive slurry loss during wall installation). In
some cases, additional investigations can be perfermed during the design to determine
these issucs. Detailed groundwater flow modeling is an integral part of the design in
order to determine the necessary length and depth of the wall, the area of capture of
the wall, and any groundwater mounding that occurs behind the wall.

Overall, slurry wall installauon 1s considered highly implementable at the Site.
Generally, slurry walls are more cost effective than sheer piling walls but are not as
suitable for structural use, such as along a bulkhead. A soil-bentonite slurry wall is
constdered the representative slurry wall process option.

Sheet Piling

Shect piic barrier walls are installed by driving interlocking steel sheet piles into the
subsurface.  Permeability of sheet pile barriers is limited o leakage through the
interlocking joints, which can be sealed (e.g., via grout infection) in some cuses 10
minimize leakage. Standard sheet pile walls have hydraulic conductivities between
10 and 107 cvs. Sheet piling forms an effective groundwater barrier wall and has
been wsed successfully in many locations for containment of groundwater for
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environmental or geolechnical purposes. Single sheer piles are usually himited o
approximately 60 feet in length, through deeper barriers can be censtructed by
welding sections of sheet piling together, Larger rocks or debris can prevent the
driving of sheet piles. Generally, soils that could limit the driving of sheet piling and
major utilitics that cannot be worked around are absent from the Site. As with a
‘slurry wall, detailed groundwater flow modeling is an integral pant of design in order
to determine the necessary length, depth, capture area, and potential for mounding.
Sheet piling is generally more expensive than slurry walls though sill favorable
cornpared to long-term hydraulic containment. Sheet piling is retained as a barricr
will process option.

4.6.2.4 Removal and Ex Situ Treatment or Disposal

Impacted groundwater can be removed through pumping. The recovered
groundwater requircs treatment and appropriate discharge. Groundwater recovery
systems typically consist of downwell pumps, piping to a common collection point,
concurrent treatment of the groundwater from all extraction points, and discharge of
the treated groundwater. The treated groundwater is typically discharged to surface
water under an NPDES permit, discharged to a POTW, or reinjected into the
groundwater, sometimes to promote groundwater f{low towards extraction points.
This has heen found 1o be a generally ineffective and cxpensive technology for
restoration of groundwater as a standalone remedy, and so is not retained for further
consideration as a standalone remediation technelogy at the Site. [t may be of use
facilitate other remedial actions at the Site, such as 501l removal.

While groundwater removal as a standalone remedy is not retained for further
consideration, groundwater and other waters may be gencrated during remedial
actions, such as from dewalering activities. These waters would likely require
treatment prior to disposal, whether to 2 POTW or under the NPDES program, For
this reason, ex sifu groundwater treatment options are evaluated in this section. The
optimal watcr treatment strategy will be determined during the remed:al design, as it
is highly dependent on the remedy and codstruction method.  Use of carbon
adsorption has been assumed throughout the FS for consistency, though remedial
design may identify a better water treatment option.

46241  Ulraviolet Oxidation

Ultraviolet oxidation 15 a destruction process that oxidizes organic and explosive
constituents in wastewater by the addition of strong oxidizers and irradiation with UV
light. Oxidation of target COC is caused by direct reaction with the oxidizers, UV
photolysis, and through the synergistic action of UV light, in combination with ozone
andfor hydrogen peroarde. If complete mineralizanvon 1s achieved. the final products
of oxidation are carbon dioxide, water, and salts,

If used with the additton of oxidizing agents, such as ozone or hydrogen peroxide,
UV oxidation is effective at treating the Site COC, although the presence of wood
sugars at wood treating sites can foul the UV lamps, limiung ctfectiveness und
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ingreasing maintenance costs. The process is implementable at the Site though care
must be taken [or vapor control and control of discharge concentrations from any
added oxidizers; specialized equipment must be designed and installed, and surface
water discharge permitting 15 required. The process is of moderate cost.

[

4.6.2.4.2 Air Stripping

Alr stripping passes air through extracted groundwatcr to volatilize compounds in the
groundwater. The air and volatilized compounds are treated in the vapor stream,
typically by thermul or catalytic oxidation. Typically, groundwater is sprayed into the
top of a tower or set of stacked trays. Auir is forced up the tower or trays causing the
compounds in the groundwater 1o partition to air. The process is commen for volatile
compounds and commercial equipment is available in many sizes.

Air stripping is of limited effecriveness for the Site COC as the transfer trom
groundwater {0 process air is governed by the rclative volatility of the compound.
The process is relatively implementable at the Site. Costs are fairly low as compared
10 other treatment technologics for extracted groundwater.

4.6.2.4.3 Carbon Adsorption

Carbon, available in a powder or granular form, readily udsorbs many organic
compounds, including the Site COC. The carbon is typically held in vessels and the
groundwater is pumped through the vessels. Depending on the concentrations in the
influent water, appropriate residence times and carbon vessel sizes can be designed.
Once the carbon has adsorbed its holding capacity of organic compounds, the carban
is typically sent to the manufacturer where it can be regenerated for reuse. The
carbon can also be disposed in a landfill if not restricted by hazardous waste criteria.
The effectiveness of the carbon adsorption is monitored in the effluent wasie stream.

4.6.2.4.4 Biological Treatment

Biological treatment uses microorganisms lo break down and digest contaminants.
The influent wastewater 1s adjusted for appropriate pH, exygen content, and nutrient
content in order to optimize the effectiveness of the biological treatment. Solids are
removed from the water and the treated water is discharged, typically to a surface
water body. This process is commonly used at large scale municipal wastewater
treatment plants and can degrade the Site COC. Some adaptations on the process
exist, which use high degradation rates in smatl biological reactors, as opposed to
muntcipal wastewater treatment plants, which use large holding and treatment 1anks.

Past use of groundwater pumping systems for remediation has shown that they are of
Limited effectiveness. Groundwater pumping could easily be implemented at the Site
though certain factors would nced to be considered. cspecially the proximity to the St
Jue River, effects on groundwater migration, und discharge. Discharge would likely
require an NPDES permit. Costs for groundwater extraction and treatment systems
are typically high-as compared to natural altenuation, in sitw treatment, or other
treatment methods. Overall, groundwater removal for remediation is not retained as a
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remedial technology because of its limited effectiveness in achieving remedial goals.
However, carbon adsorption is retained as & process option for water treatment in the
case of groundwater extraction for hydraulic containment or for water trcatment
associated with dredging, as it is an effective, implementable, and generally cost
effective method of water treatment.

4.6.2.5 in Situ Treatment

The only presumptive remedy for /r situ groundwater treatment at woed treating sites
is bioremediation. This section discusses the potential for bioremedtation at the Site
and other in sitw reatment options for groundwater that are not included as
presumptive remedies. Bioremediation is an in sity technique that is being retained
for consideration at the Site. Permeahle reactive walls are retained as a part of
containment walls, A permeable reactive wall would be considered if groundwarter
modeling as part ol the remedial design determened that such a wall was desirable.

4.6.2.5.1 Enbanced /n Situ Biodegradation

Biodegradation is based on the natural biochemical reactions mediated by
micraorganisms that result in degradation of organic COC, Aerobic biodegradation
converts organic matter and compounds to intermediate organic compounds and final
decomposiuen products that include daughter cempounds, carbon dioxide, water,
humic maletials, and microbial cell matter.  Anaerobic biodegradation converts
compounds te carbon dioxide. methane, and microbial cell matier. For SYOCs, such
as exist at the Site, acrabic biodegradation tends to occur mere quickly than anaerohic
degradation.  Higher molecular weight PAH tend to degrade under aerobic
conditions, with limited degradation under anaerobic conditions. For this reason,
oxygen enhancement in the groundwater is a commonly applied technique 1o promote
increased biodegradation. This section discusses indicators of naturally occurring
biodegradation at the Site and several process options that could be used to promote
hiodegradation at the Site. '

Qverall, conditions at the Site indicate that limited oxygen is availabie for
biodegradation.  While uncertaintics exist, Site data suggest that anaerobic
biodegradation may be occurring, as discussed in Section 2.6.4. The analysis in
Appendix C, using low anaerobic biodegradation rates from literature, indicates that
COC in groundwater at the Site could be metabolized by the biodegradation prior to
the groundwater reaching sediment (see Appendix C). This analysis suggests that the
groundwater would not cause risk to sediment and natural anoerobic biodegradation
muy be sufficient 10 achieve remedial objectives. Due to uncertainties, this process is
monitored for performance.  Provided DNAPL did not exist (or was removed)
downgradient of well MW-75 and site-specific degradation rates were consistent with
or greater than liweratare values, this remedy would be protective of RAO | and 3.
Additional monitoring would be necessury 1o address these uncertainties,  This
remedy is nol expected to achieve RAO 5 ia an acceptable time frame. The techaical
impractibility of achieving RAO 5 ts discussed in Appendix E.
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In order o promote faster biodegradation, active systems can be pul into place (o
merease dipsalved ogygen, leading to agrobic Modegradation, which typically occurs
at Ezster rates than asacrobic blodegradation. Several process options exist to deliver
the iaregsed oxygen. ’

4.6.282 Air Sparging

Adr sparging eiects pressurized air befow the water table. The air spreads onlwards
- and nises towards the waier surface, thus mgreasing the groundwater exposed o air
ard attowing dissobaion of oxygen info the groundwater. Alr sparging typically uses
stoveyronnd Dlowors snd phpng syswus 1 pressanze and distnibute the air. The air
i iyecwed inro the groundwaer either in wells or trenches.  Air sparging also
nroviies @ degree of physica! gnpping. espechdly for volatile compounds. In these
cases, the soal vanor and air uality may need to be mgnitored carefully or confrolled
with SVE 0 prevent relesse of potestiaily harmful concentrations of volatilized
componnds,  Afler racovery, the vapors arg typically sreated by thermal or catalytic
axidation,

Ale sparging s effective m delivering oxygen i coarsg-grained hologies,
Significant pressures are required 1o deliver oxyeen in fine-grained lithologies and the
penctration iels {ng-grained (Bhologies may result I shon-circuitiag and poy
usypen delivery,  Use of teaches with coans backitl will allow more aniform
imction of exygen imto geousdwater in fine-graimed Hahologles, but are depeader
upen groundwater flow o ciroulate the oxvgenated groundwater. The finograined
tithelogios at the 8ite mav make a1r sparging less effective than other wehaologies for
delivering oxygen (o the grovadwater.  Alr sparging is generally more effective on
volatile compounds than semivolatle compounds.  Alr sparging s implemeniahle &
the Site, Design would be reginsed 1o determane if collection and rsaiment of vaposs
would be required. Typically with Sie COC, they are not reguired. Cosis for air
spiaging are relanvely low as comparad o ciher moeans of delivering oxygen, though
COSS are increpsed considerably if vapor coilection and trestment are raquired.

4.6.2.5.3 Hydrogen Peroxide

kn this process option, diute hydrogea peroxide solutions are injecwed ino the
geoundwaler.  These solunons release oxygen, which s then absorbed by the
geoundwater.  Care must be taken to set up the peroxide injection and any
groundwater ctrculation 1o prevent moinlizing COC.

Hwirogen peroxude 18 an effective means of increasing oxveen comeni in
wrinsndhwater, though e effectiveness can be limited by high iron conent (such s is
fourd at the Sster. The process is technically implemenizble at the Site thuogh thers
are likely to be perpuiting reguirements for extraction and injection of groundswaisr,
Alse, hdrologic studies would be required to design a systérn that provenis
mobiizing OO and thsf 15 not significantly influenced by the St Joe River, The
cosf of exveen enhancement by hydrogen peroxide injection is vp fo an order of
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magnitude higher than other means of injecting oxygen, therefore the cost is
rclatively high.

46254 Oxygen Release '[':mmpl:iunt:l"'l

This solid compound releases oxygen into groundwater over time. The compound
can be directly injected into the groundwater us a slurry using a direct-push coring rig
or drill rig. Tt can also be placed repeatedly in wells using contained “socks.™ The
compound releases oxygen slowly and provides a moderate duration (up to several
months} for an oxygen source,

This process is effective al delivering oxygen to the groundwaier, bul it s relant on
diffusion and groundwater advection and dispersion to distribute the oxygen over
larger areas. In areas where the oxygen demand is high or groundwater migration is
relatively slow, the oxygen distribution is slow limiting the effectiveness and rate of
aerobic biodegradation. The process is highly implementable a1 the Site. Costs are
dependent upon the frequency of injections, both spatally and temporally. In
general, costs are fairly low as compared (o other oxyzen enhancement processes.

Overall, due to its proven effectiveness in delivering oxygen to groundwater, relative
tmplementability at the Stie, and low unit cost for oxvgen delivery, air sparging is
selected as the representative process option for enhanced biodegradation.

4,6.2.5.5 Chemical Oxidation

Chemical oxidation is a technology that involves adding oxidizing compounds, such
as oxygen, hydrogen peroxide, ozone, or permanganate, to the groundwater. These .
oxidants have been able to cause the rapid and complete chemical destruction of
many toxic organic chemicals and have fast reaction times. Similar to oxygen
delivery in enhanced biodegradation, the delivery and distribution of the oxidizing
compounds is of critical importance to the success of the iechnology.

The effectiveness of chemical oxidation with SVOCs, including PAH, has been
limited in the past. Difficulties with even delivery of oxidizers and risks associated
with proximity to the 5t. Joe River may further limut effectiveness of the technology.
The technology s highly implementable though controls and proper personnel
training will be required prior 1o handling oxidizers. Provided the Site hydrogeology
allows for good distribution of oxidizing material, costs associated with chemical
_oxidation are fairly low. Difficuities in distribution can increase costs considerably
due to the relative high costs of the oxidizing compounds.  This technology is not
retained for turther consideration, because this technology has not been widely used
in full-scale applications.

46.2.56 Reactive Treatment Walls
These subsurface walls create a passive matrix through which groundwater containing

COC passes by normal groundwater flow. Reactive compounds, such as iron filings,
built into the wall cause the COC o be degraded. Walls can be constructed in o
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funnel-and-gate construction, which builds a wall of relative low permeability that
leads groundwater to gates of high permeability, where groundwater is treated.  All
configurations use the natural groundwater gradient to drive the groundwalter through
the system and allow reactions to occur at or within the wall.

Treatrnent walls are effective at trealing many compounds although most work has
focused on the use of iron filings to treat chlorinated solvents. The groundwater
gradient drives the flow through the reactive wall, which in turn correlates to the
amount gf treatment provided by the wall. Conpstruction of a treatment wall is
implementable al the Site and is subject to similar permitting and restrictions as
groundwater contaginment wall,  Costs associated with treatment walls are high as
compared to natural attenuation or other passive treatment technologtes, but are
typically lower than long-term groundwater extracuen or hydraulic containment.
However, reactive walls provide litlle treatment for Siwe COC.  For this reason,
reactive treatment walls will not be considered separately from barrier walls.

4.7 Summary of Representative Process
Options -
The representative process options were selecled tn the analysis prescoted in this
scction. These process opuons will be considered in developing the remedial
alernatives to he evaluared in this FS and in selecting the preferred remedial
alternative,

Sail
o Institutional Coentrols/Monitoring;
+ Soil Mixing and Stabilization;
¢ Pressure Grouting
+ On-site Containment Cell,
s Thermal Desorplion;
» Subritle C Disposal; and
e Subtitle D Disposal.
Sediment
¢ Institutional CUnerJS.’Monimring;

e Monitored Natural Recovery;
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o Thermal Desorption;

»  Capping:

*  Raemoval; and

»  Confined Disposal.
Gromadwatey

s Insitngional Controls/Monioriag:

s Enhianoed Biodepradation asing sir sparging

s  Waer Treayment;

e Shurvy Wall Comsinment, and-

+  Sheet Pile Wil Conlainment.
0f these echociogivs, hermal desorpiion gnd pomgration woere idestificd as
presusmptive remesies for organic convammnants i sols, shrdges, aod sedimenis at
wood tesatment sizes (EPA, 1993, Solidification, which would inclode scif mixing

e pressure grouting, was alze wenlified ag a preseraptive remedy; though it was
ideniified for inorganic cormpouads.,
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5 Remedial Alternatives

This section describes a range of treatment and containment options 1o address the
RAQs for the Site, consistent with the RI/FS Guidance.

5.1 Development of Remedial Alternatives

Remedial alternatives are assembled from the representative process options retained
for consideration to provide a range of remedial options for the Site. For cach media,
severdl representative process options have been identified. As such, there arc a large
number of possible combinations of process options. The assembled remedial
alternatives meet the three screening criteria and take into account the representative
process options. These screening criteria, discussed in Section 4.3.2 ol the RUFS
guidance are effectiveness. Implementability, and cost-effectiveness. Of the
representative process options, only thermal desorpticn and upland or in-water
confined fill {(a CDF) of soil/sediment were not included in the remedial aliernatives.
For clarity and consistency in assessing remedial components within the main text of
the FS, the evaluation assumed that all soils and sediments generated are disposed or
treated off-site al an appropriate facility (incineration or Subtitle C landfili depending
on concentration). The thermal desorption and confined fill process options shonld
be retained for consideration in the proposed plan 1if it can be implemented and 1f i€ is
cost-effective relative 1o disposal and incineration {e.g., if the removal volume of soil
or sediment volume is sufficiently large). Ex situ management lechnologics arc
discussed in Appendix F.

Remedial alternatives are surnmarized on Table 5-1 and range from no acnon
{Alternative 1) to removal of all accessible impacted soil and sediment (Alternative
7). As indicated in the previous paragraph, Table 5-1 and this analysis were
completed assuming off-site soil management {incineration or Subtitle C landfill).
Other management options are discussed in Appendix F.

Table 5-2 shows a variety of relevant cleanup values that can be used to
evaluate and develop potential cleanup levels for the Site. For excavation and
removal of upland and river bank soils, residential soil cleanup values {Region
9 Hesidential Soil PRGs) will be used as the cleanup level for site soils {Table
5-3). This standard was selected because it is derived to protect a resident
from direct contact hazards, and to provide the most stringent protection of
any future land use scenario. This standard will be used to determine that the
lateral extent of the soil excavation and the depth of stabilization of soils are
sufficient to meet the final ¢clean up goals.

Because Alternative 9 will achieve the groundwater MCL in wells at the point of
compliance adjacent to the stabilized zone, the use of the prescriptive Region
9 PRG soil screening levels for migration to groundwater DAF 1 (Table 5-2) is
not appropriate. This would create a redundant standard, where an empirical
measurement is available and desirable. Menitoring wells installed around the
upland cleanup area (on the river side of the excavation, up and downriver of
the excavation and stabilization area) will be monitored to document the
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performance of the remedy; i.e., groundwater MCLs are achieved for the
relevant parameters (Table 5-3). This will provide the needed assurance that
COCs at the site have been effectively removed to protect groundwater.

. Derivation of an appropriate treatment standard for beneficial reuse of soils on
site was achieved by combining the most stringent values of the Universal
Treatment Standards, the Land Disposal Restrictions, the Region 9 Residential
PRGs and selecting the most stringent value. The "Cleanup Levels for Upland
Soils" in Table 5-3, will provide the basis for a "contained out" determination
for treated soils thus assuring that hazardous constituents from listed wastes
are either not present in the media or only present at concentrations that are
at or below health based levels and therefare no longer considered to contain
a hazardous waste. All s¢ils and sediments at the site will be treated by
thermal treatment so that this health based standard is achieved before the
reuse of the media as backfill on site. Media that meets this health based
standard will not present any direct contact exposure in view of the fact that
the cleanup standards are at least as stringent as the Region 9 Residential
PRGs. Meeting the residential standards will net require any special capping
requirement.

5.2 Components Common to Remedial
Alternatives

Several activities would be completed as part of most remedial alternatives, except
the No Action Alternative (Alternative 1). The components included in this Scction
arc commaon to Alternatives 2 through 6 or Allernatives 2 through 7 as indicated for
each component. The comnon components are; _

* Hegulatory Status of Waste = In Alternatives 2 through 7, it 1s assumed
that sotls. sediments, and groundwater containing COC related to creosote
at the Site will be considered by EPA to contain F034 listed hazurdous
waste, except as otherwise discussed in this section.  F034 lhsted
hazardous waste 1s “waslewaters (except those that have not come into
contact with procecss conlaminants), process residuals, preservative
drippage, and spent formulations from wood preserving processes
generated ar plants that use cregsote formulations.” (40 CFR 261.31{a)).
Additional information is provided n the intcrim memorandum Waste
Designation Evaluaiion for Sotls and Sediments (RETEC, 2004c¢), which
has been incorporated into Appendix F.

* Esiablishment of an Area of Contamination - In order to encourage
remedial actions at contaminated sites, EPA has established the concept of
an Area of Conmiamination (AOC)  Within an AQC, mecdia may be
consolidated or treated in situ without triggering the requirements ol the
Resource Conservatton and Recovery Act (RCRA). The AOC can be

- defined as the contiguous arcu of contamination at a site and adjacent
arcas that are needed for cleanup of the Site. When media are remaoved
from the AQC, the reyuirements of RCRA will apply io that media. At the
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Site, the AQC will be defined as the contiguous area of fand within the
uplands and the St Joe River containing COC above screening levels used
in the RYBLRA and additional adjacemt land nccessary to complete
remedial actions for the sclected alternative, The final extent of the AQC
will be refined at a later date based on the selecled remedial allernative.
Within the AOC, soils will be managed in such a manner so as lo be
protective of human health and the environment. Typical measures
include use of appropriate construction techniques and trained personnel
during rernedial actions, and completion of residual risk assessments to
ensurc that remedial actions will not cause risk 10 human or ecological
receptors in the future,

« Contained Qut Determination - It is expected that media will be
generated that do not contain concentrations of COC above certain
protective heailth based levels. These levels may exist naturally or
be achieved through treatment These health based levels, below
which the media can be determined by EPA to not "contain”
hazardous wastes, are dependent on achieving the established
health based standard and in some circumstances the final
disposition of the media. [t ccrtain areas or CQC concentrations in
media are determined to not “contain” hazardous waste prior to the media
being penerated as a waste, then that media would not be a hazardous
waste upon generation as a wasle. It is assumed that these health-bascd
levels will be established and approved by EPA prior 1o remedial actions.,
As these determinarions are specific to a media, potental generation event,
and health-based concentrations, such determination is likely to be sought
after selection of the remedial action, bul beforc remedial actions occur at
the Site. For the purposes of the ES, it is assumed that the following
determinations will apply:

» Soils and scdiments below EPA Region IX Residential
PRGs do nol contain hazardous waste and are available for
reuse in many scenarios, though not all reuses are
appropriate, because the soils may still contain some COC.
Proposed final disposition of the soil would be evaluated to
ensure profection of human health and the environment at

- the location that sotls and sediments would be placed.

» Soils and sediments below EPA Region IX Industrial PRGs
do not contain hazardous waste provided these materials
are placed n an engincered facility that limits contact to the
media in question (e.g., a Subtitle D landfijll).

» 5oils and sediments below site-specific health-based levels
do not contain hazardous waste provided these media
remain on-site in a confined facility engineered to prevent
exposures above those considered in determining the site-
specific health-based levels.
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» Permitting Exemption - Typically, TERCLA cleanup sctions are oxemgpl
from federal, state, ribal and 1acal perenisiang reqiements. However, e
substantive reguirements of these permitz must be met. ¥ i assuroed that
the CERCLA pormi exemplion wall apply 10 ail remediad aotions ot the
Site. However, it is likely that sspects of 1he permitting srocess will il
need (0 be tollowed, mcluding resiew by approprinte stuie, tribel and
federal agencies. This applies especially to actwvilies that nmy have
requitements similar (o the permising vequirements for work within
streams und rivers in Idabo, which iavolves o Clean Water Act Section
4064 permiv and consultation with a oumber of stite andd federal agencies,
Within the £8, the words “permit”™ or “perditiing” are mean 10 mciode
meeling the substantive regquirgments of a permit.

« land Use Controlmstitutional Controls for Land Use - A land use
controlfinsiittional control will be included as pas of the remady thas
states allowable future land uses. - Al the completion of any remedial
slismutive presentzd in rtus FS, surface soil will be protective for
industoial site uses as discussed in the RVBLRA. In addition, as pant of
the remedy, five-year reviews will be completed after the remedial action
i5 implemented. The fiveevear reviews will include statements that COC
eonceniralions excéed consecvalive residential risk-based screpning levels
amd Tuture residestial ose would be onacceptable without furiher
evaluation. The oagoing exstence of institutional controls will also be
confinmed a8 part of the five-vear eeview,  This component would be
apphod to Alernatives 7 through 6. Removal activitigs completerd as part
of Allsmative 7 should be suffioent 1o eliminate the need for conmrols un
fand use,

+  Teohnisal bepactsability of achieving MCLs ~ CERCLA iochudes a
statulory preforenoe that groundwater be returned 10 drinking water
oritgniz a5 defined by non-zers MCLGs and MCLs (42 118.C §
SEZHENZH AL Howeser, it 6 believed (o be iechnically impracticable 1o
returs groundwaters e the MCls dug tn the nulure of creosole
comamination and 1he ongoing soaes of COC from sofl and DNAPL w©
groundwaier, and the impracticebitisy of removing all imgacied soil and
DNAPL. The oriteria for a teshnical impracicabilisy anakysis are simitae
wr those in an FS, with the technical impracricability evaluatton being
hased on ARARs & he S, the ares over which the evaluation apphies,
the CSM, up evelustion of rostoration potantial at the Site, and a caost
gxiinate (EPA, 1983 The components of the echnicu impracticability
svaluation ars meivded i this FS and the information is summarized n
Appendix . -

This F5 generglly shows that restonng grovadwater 1o MCLGs of MCLs
iz oot wohnieaily prasclicuble @ the Siic. Tie only foasible means o
restore e groundwater o drinking water standacds would be ihrough
cempleie removal of U Contannnated soils. However, complete mmoval
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of soils is not practical. Alternative 7 discusses removal of nearly all
contaminated soil and sediment for a total cost of approximately 67
mitlion dollars. However, some contaminants witl remain at depths of 25
to 40 feet below site grade in sand layers exiending beneath the St Joe
River channcl as suggested by creosote in sand layers at this depth near
the river bank {see Figure 2-33). This complete removal of all accessible
501l without river diversion does not guarantee success. While hmited in
volume, this remaining contamination will continue as a source to
groundwater.

Similar levels of protection of receptors can be achieved through less
costly remedies. This FS indicates that EPA should determinc rhat
restoration of grouvndwater at the Site to drinking water standards is
technically impracticable.  Consistent with EPA guidance (EPA, 1993),
EPA will make the final determination of whether or not it is technically
tmpracticable to return the groundwater o drinking water standards in the
Record of Decision. This component would clearly apply to Alternatives
2 through 6. In addition, it may apply to Alternative 7, as some impacted
soil 15 inaccessible beneath the St. Joe River. '

s Groundwater Use Restriction = For alternatives where restoration of the
groundwater (o drinking water standards is determined to be technically
impracticable, a groundwater use control/institutional control will be
included as part of the remedy that states allowable futare groundwater
uses. In addition, as part of the remedy, five-year reviews will be
completed after the remedial actien is implemented. The five-year
reviews will include statements that COC concentrations exceed
concentrations protective of dnnking water and future dnnking water usc
would be unacceptable. This compenent would be applied to Aliernatives
2 through 6. [n addition, it may apply to Alternative 7. as some impacted
soil 1s inaccessible beneath the St Joe River.,

* Off-site Disposal of Generated Socils and Sediments -~ Generated soils and
scdiments could be managed on-site in an engineered upland or in-water
containment cell or potentiaily using low température thermal desorption
(although off-site disposal could be required). Soils and sediments can
also be managed off-site at an incineration, treatment, or disposal facility,
depending on their ‘regulatory stutus and concentrations of COC,  For
consistency within this FS. the broad assumption is made that all soils and
sediments gencrated arc disposed or treated off-site in en appropriate
facility, except as explicitly stated otherwise in the alernatives. Based on
the assumed regulatery status of this material, volumes generated and the
performance of low temperature thermal trcatment, it may be cost-
effective 10 thermally treat or contain these materials on-site in a Yong-
term contzinment cell.  An analysis of the potential costs of on-site
containnient and low temperature thermal treaument are included in
Appendix F.’
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+ Contingent Actions - All remedial achions use monitonng to assess the
performance of the remedial actions, and to ensurz that protection of
human health and the environment will be achieved and maintained, For
any remedial action, should monitoring show that human health or the
environment are not protected, contingent actions would be implemented.
The exact contingent action will depend on the media, and the information
collected that demonsteates the nced for a contingent action. Nevertheless,
the likely contingent actions for the Site are those remedial options
described in this FS that are one to two steps more aggressive. For some
retedial actions, likely contingent actions are specified to provide
information on the certainty that an alternative could be modified to
‘address an RAQ or media without “starting over.”

5.3 Description of Site-Wide Remedial
Alternatives

This section describes Site-wide combinations of the representative process options
discossed in Section 5.1 as Site-wide remedial altematives, A summary of the Site-
wide remedial alternatives and the means by which cach alternative addresses the
RAOQ:s is included in Table 5-1. The remedial alternatives were developed to include
a range of actions for cach media, such that the overall remedial alternatives
represented a full suite of remedial actions. In addition, upland and in-water actions
were combined 1n a number of ways such that the relative benefit of upland and in-
water actions could be evaluated.

5.3.1 Alternative 1

The No Acrion Aliemative is retained, consistent with the NCP and is the basis for
comparison of the other alternatives. Allernative | would include the existing
institutional controls on groundwater use on the Site due to City ordinances.
Alternative | would not be effective in achieving the RAOs and would not meet
CERCLA statutory requirements, including fatling to protect human health and the
environment.

5.3.2 Alternative 2

Alternative 2 achieves the RAOs by a combination of removal, fr sifu treatment, and
natural recovery. The allernative invalves: '

« Remowving shoreline soils and adjacent nearshore sediment to prevent

sheens in the St. Joe River (RAO 2);

* Allowing natural processes 1o reduce COC concentrations in groundwater
to levels protective of sediments prior 1o reaching the sediments (RAC 3);
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e Enhanced monitared natural recovery of the nearshore sediment (RAOs |
and 2);

¢ Monitoring offshore sediments in the St. Joe River 1o determine long-term
protection of aquatic and benthic organisms (RAQ 4), including
implementation of scour-resistant capping as necessary; and

¢ nstitutional controls on groundwater and land use (RAO 5).

The conceptual layout for Alternative 2 is shown on Figures 5-1 and 5-2,

5.3.2.1 Shoareline Soil/Sediment Removal

The removal of shoreline and immediately adjacent nearshore soil/sediment would
accomplish the goal of RAQ 2 of preventing visual sheens in the river. The RAO for
the shoreline soil and immediately adjacent nearshore sediment would be
accomplished by excavating material in the area where sheens are currently
generated. A boom was placed, and 15 maintained, at the request of EPA to control
sheens generated at the site and encompasses the area of sheen. Observations made
during remedial design wouid confirm the arca of sheens, The arca of sheens (ie.,
the boomed area) would be considered a maximum area of excavation. Within the
boomed area, soil or sediment that did not cause sheens could remain. The ability of
soil or sediment to cause sheens would be assessed through field testing during the
excavation as determined during remedial design, In addition, during remedial
design, numeric surface water criteria will be developed to address surface water
quality during remediation, Currently, sheens appear episodically in the boomed area,
typically in summer and during times of lower water in the winter months. These
sheens are sourced in an area of nearshore sediments and are generated through
releases of gas bubbles and disturbance of the sediments in times of low water. Based
on cxisting knowledge of the Stte, the excavation is anticipated to extend the width of
the 1999 removal (see Figure 5-1) and into the bank approximately 20 feet (see
Figure 5-2). This area would remove any DNAPL present behween the monitoring
points ' {e.g.,
MW-7 and the riverbank/sediment) and provide a buffer to allow for natucally
occurring adsarption, dispersion, advection, ditfusion and biodegradation processes in
the absence of an additional source of COC from residual creosote in soil. This area
would also provide an area for monitoring the performance of these processes and ihe
ability te meet the PRGs in or immediately inland of the sediment pore water. The
excavation would extend out into the nearshore to the current limit of sheening.

For the purposes of the F5, it is assumed that this sediment will be removed 10 a depth
of two feet 10 aliow for placement of backfill of sufficient thickness 50 as 10 prevent
release of gases. A deeper removal would be used or a gas collection and venting
system would be incorporated if the design showed that future releases of gases could
continue to cause sheens. Gas generation is a process related to internal geotechnical
stability of the sediments, which has only recently received attention as a cap design
consideration (Palermo et al 2002). Methane generation in sediments appears 1o be
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highly temperature-dependent (Matsumoto et al., 1992}, Recert ngorous field and
bench scale tests required for the design of a placed cap at the St. Louis River
[nterlake/Duluth Tar Site in Duluth, MN showed that gas is not generated until a
remperature of 13 -16 degrees centigrade (°C) is rcached (Service Engineering
Group, 2002). At the Duluth site, bench scale testing and modeling showed that
placement of a sand and gravel/stone cap would be expected to reduce gas generation
by insulating the sediment to temperatures below the threshold of biogenic gas
production. The tinal removal depth would be defined by a similar analysis using St.
Joe River temperatures,

As previously discussed, the final extent of the removal would include soils and
sediment within the boomed area and extending approximately 20 feet inland that
vield sheen as determined by ficld testing. Based on driving forces, observations of
lack of shallow DNAPL accumulation in MW-IS and MW-7, the excavanon
extending 20 feet inland should be sufficient to remove any mobile creosote with the
potential to migrate to the ncarshore at the elevations where sheen is generated 1n the
nearshore. '

In order to scmove the shoreline soils and immediately adjacent sediment, a
temporary dam would be placed in the St Joe River around the area 1o allow
excavation of the shoreline within a contained area 1o minimize impacts to the St. Joc
River. The excavation would take place during the lowest water conditions possible.
Based on design factors including the risk of the river rising above the dam system
and the appropriate time for in-water work based on fish passage, the exact temporary
dam system would be defined. River water within the contained area- would be
pumped directly to the St. Joe River or treated and then discharged to the St. Joe
River, as appropriate, in consultation with all appropriate state, tribal, and federal
agencies. Uncontaminated overburden soils and rocks along the bank would be
removed and stockpiled on-site. The excavation would extend into and alonyg the
riverbank and the sides would be sioped to allow equipment access 1o the excavation
and to mect Oceupational Safety and Health Administration (OSHA) requirements for
prctection of workers.

A confintng layer, such as a plastic liner or clay mat would be installed in the back of
the excavation prior 10 backfilling. Both of these materiuls are compatible with
creosote in at least one of their commercially-available formulations. This layer
provides 4 means of sealing any vemaining layers of residual creosote that could
migrate through coarse lenses in piace. '

The removed solls would be stockpiled on-site within the AOC in one or more
segregated stockpiles, sampled to determine appropriate disposal, and disposed al an
appropriate off-site location. The final determination of disposal or containment
options for the soil and sediment is dependent upon its waste characterization, which
affects the implementability and cost of secil and sediment managemenl. For the
purposes of the FS, 11 s assumed that all of the soils and sediment removed from (his
area, with the exception of the backfill from the 1999 removal, would contuin
concentrutions of COC exceeding 10 times the Universal Treatrnent Standards (UTS;
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40 CFR 268.48). Based on these concentrations and assumption that these soils
would be considered FO34 wastes (see Section 5.2), the soils would be subject to the
Land Disposal Restrictions (40 CFR 268). In this case, the soils could not be
disposed outside of the AQC without incineration or treatment to less than 10 times
the UTS, consistent with the Land Disposal Restrictions. Backfill used during the
1999 removal is assumed to be uncontaminated, though some small amount of it may
have been contaminated by contact with any remaining impacted soils around the area
of the 1999 removal. These assumplions represent rough estimates basced on the
distribution of sl and sediment concentrations determined from the RI investigation
and previous investigations. Soils and sedimenl with concentrations of COC
exceeding 10 times the UTS are calculated to be transported off-site and incinerated
or disposed at a facility permitted 10 accept these soils.

Afier completion of excavation and the placement of a confining layer the area below
the water table would be bhackfilled with granular soil/sediment to allow adequate
compaction. The riverbank would be reconstructed using the everburden soils
stockpiled on-site and imported soils. The niverbank would be restored using rocks,
vegetation, or both.

- The removal of shoreline soils and adjacent sediment that are associated with the
visible sheens in the St. Joe River will achieve RAQ 2 for the shereline souls and
sediment.

5.3;2.2 Enhanced Natural Recovery of Nearshore
Sediments '

A thin layer of clean sand (e.g., | 1o 3 inch), gravei or sediment would be placed over
the area of surface sediments exceeding PRGs (the nearshore impacted area) to
immediately prevent receptor contact with these sediments. The placement of a layer
of clean material would immediately interrupt the risk pathway for receptors in the
short term.  After placement of this material, the applicabibity of long-lerm
management of the nearshore sediments through MNR would be determined.

The goal of monitored natural recovery (MNR] of nearshore sediments would be to
-monitor the natural reduction in concentrations af COC in surface sediment to
concentrations protective of benthic and aquatic receptors, thus achieving RAO 1, and
to allow for burial of deeper sediments that could cause sheens in the nearshore arca,
thus achieving RAO 2 in these sediments.

The layer of sand, gravel, or sediment would be designed to prevent receptor contact,
resist some scouring forces, and provide little to no disruption on fluvial processes in
areas around the nearshore sediments. The layer would be placed through careful
distribution of the materizl and settling of the material onto the nearshore sediments,
in order to disturb the nearshore sediments to the minimum extent possible. The
exact placement method and rate would be determined through the design process.
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Permitting, or the substantal equivalent thereof, would be required prior ie placing
the material into the St Joe River. This process would include consideration of
habitat and mitigation, effects on navigation and river use, potemial for suspension of
sediments during placement, and effects on water quality during placement.

As noted in Section 4, this remedy is contingent upon adequate demonsiration during
the remedial design that the river bottom is stable, und not eroding to a point where
exposure, scour, and transport of subsurface contaminated sediments results in
unacceptable risks to human health and the environment. The specific scope and
methods that will be employed to demonstrate a stable environment using the RTDF
welght-of-cvidence approuach 1s given in Appendix G.

The major focus of the additional work to demonstrate bed stability will be o collect
sufficient data to construct an appropriate, predictive hydraulic model for the St. Joe
River. Additional data such as bottom currents, grain size, flow rales, active mixing
zone depins, wtal suspended solids Ioading and resuspension potentials are necded as
input variables for the fate and transport model. Additional high-resolution sediment
coring {radioisotopes), sediment traps, SEDFLUME studies, evaluation of sediment
bed properties, estimation of watershed solid loads and PAH load estimates from the
Site will be used to refine fate and transport model inputs regarding net deposition
and gross sedimentation and to support the evaiuation of potential MNR. These data
will be used to construct critical shear stress 1sopleths, and tor constructing a reliable,
predictive hydraulic model using ECOM-sid-SEDZL and/or the Environmental Fluid
Dynamics Code (EFDC), These frameworks have been appiied to Superfund sites
including the Lower Fox River, Wisconsin {(SEDZL), the Housatonic River, MA
(EFDC), and for the Lower Duwamish River, WA (EFDC).

Should the study show that transport of sediment downstrcam was unlikely, then a
monitoring program would be implemented to ensure that this was the continued
case, Description of the monitoring program is provided in Appendix G. [f either the
evaluation or subsequent monitoring show that there was likelihood of erosion of the
layer of clean material or the underlying sediment, the contingent remedy of an
erosion resistant cap would be ptaced over areas of potential erosion.

5.3.2.3 Assessment and Monitoring or Capping of
Offshore Sediments ]

Currently, offshore surface sediments do not pose a risk 1o receplors, as
concentrations of COC in ottshore surface sediments are below concentrations
determaned 10 be protecuve of ecological receptors through chemical and bicassay
testing in the RI/BLRA. However, in some areas, concenirations of COC at depth
cxcegd the scdiment PRG,  Conservalive river scour modeling indicates that
subsurface sediments with concentrations greater than the PRG could be exposed
through nver scour. Also, scounng could transport impacted sediments downstream,
potentially causing downgradient surface water quality to exceed criteria oOr risk to
receptors downstreamn.
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initially, additional assessment would be performed to create a predictive framework
in which to evaluate potential risk from scour, based on potential amount of scounng
and potential risks for receptors that could be exposed o sediments transported
downstream. The specific scope and methods that will be emiployed to demonsirate a
stable cnvironment using (he RTDF weight-of-evidence approach 15 given in
Appendix G. : '

As with the nearshore evaluation,.the major focus of the addittonal work to
demonstrate bed stability will be to collect sufficient and appropriate data 10 construct
an appropriate, predictive hydraulic model for the St. Joe River. Additional data such
as bottom currents. grain size, flow rates, active mixing zone depths, and
resuspension potentials are nceded as inpul variables for the fate and transport model.
Additional high-resolution sediment coring (radigisotopes), sediment traps,
SEDFLUME studies, evaluation of sediment bed properties, estimation of watershed
solid loads and PAH load estimates from the Site will be used to refine fate and
transport model inputs regarding net deposition and gross sedimentation and to
support the evaluation of potentiat MNR. These data will be used to construct critical
shear stress isopleths, and tor constructing a reliable, predictive hydraulic model
using ECOM-sid-SEDZL andfor the Envirenmental Fluid Dynamics Code (EFDC).
These frameworks have been applied to Superfund sites including the Lower Fox
River, Wisconsin (SEDZL), thc Housatonic River, MA (EFDC), and for the Lower
Duwamish River, WA (EFDC).

The results of this assessmenr, a tramework 1n which to evaluate potential risk to
receptors from potential scour, would be applied to the Site. Should this show that
there was potential risk to downstream receptors or potential exceedances of water
quality, the areas which may scour and cause this risk would be identified and
armored with scour resistant materjals (see Alternative 3 for a description of how
materials would be designed and placed). Those areas which did not cause nisk to
receptors would remain capped (naturally) in place. A description of 2 monitoring
program is included in Appendix G. If at any point during the monitoring, the risk
framework indicated potenfial risk, the areas causing risk would be armored io
prevent crosion. The success of MNR will be determined based on sediment
concentrations below the PQL and monitoring results consistent with conditions
predicted by the updated model described in Appendix G.

5.3.2.4  Institutional Controls and Monitoring

This alternative will not restore groundwater 10 drinking water stuhdards, As such,
RAQ 5 must be met through institutional controls.  As indicated in Section 5.2,
Alternative 2 will include use restrictions and Institutional controls on Jand and
groundwater use.

As discussed in Section 2.6.4, a preliminary evaluation of natural biodegradation at
the Site showed that anaerobic degradation was likely occurring at the Site. Modeling
in the RI/BLR A showed that even at low anaerobic biodegradation rates, there was no
potential risk 1o the benthic or ecological receptors [modct outputs show results with
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no degradation and low anagrobic degradation rates (first order decay), Appendix S of
the RI/BLRA (RETEC, 2004a)]. Shoreline groundwater monitoring would be
completed as part of the remedy to ensure concentratians of COC in groundwater are
below PRGs and remain consistent or decrease. Groundwater monitoring would be
used to detcrmine the concentrations.of COC in groundwater over the long term and
well gduging would be performed to check for potential DNAPL migration.
Monitoring of groundwater parameters, including dissolved oxygen, oxidation-
reduction potential, electrical conductance, pH, and alternate electron acceptors,
would be performed 1o assess COC attenuation between the shoreline and the
mudline. This momioring would- be pertormed consistent with a monjtoring plan
approved by EPA. The exact monitoring program would be designed during remedial
design. Monitoning wells would be installed as necessary 1o meet the data needs of
the monitoring program. If concentrations were to exceed ACLs based on the PRGs
for protection of sediment, or show a staustical increase to concentrations near these
ACLs, the naturally ocenrring degradation would no longer be ¢onsidered sufficient.
Contingent actions, such as enhanced bioremediation would be implemented should
monitoring indicate that natural degradation was not sufficient te protect surface
sediment from COC in groundwaler,

Monitoring would also be used to verify that sheens were not reoccurring in the river
and that otfshore sediments were not creating an unacceptable risk to benthic
organisms. Sheen monitoring would consist of regular observations of the river,
especiaily during times when past sheens have been more frequent. The .duration of
the monitoring program will be determined during the remedial design and five-year
reviews. Monitoring will continue until groundwater concentrations demonstrate
statistical stability at concentrations protective of the ACLs or PRGs based on
pratection of sediment. Trends and stability of the groundwater data will be evaluared
using the statistical program WQStat Plus (IDT, 1998) or other applicable statistical
software available at the time of the review. '

Institutional controls will also be required for the nearshore and offshore sediment
areas lo prevent disturbance of rematning sediment tmpacts, Future dredging of the
St. Joe River is not anticipated since there is ne federally designated and maimained
navigation channel and all current and future navigation uses of the nver would use
shallow-draft watercraft.

5.3.3 Alternative 3a
Altcrnative 3a addresses the RAQOs through:

s A combination of removal and solidification of potential sheen causing
soils and sediments along the shorehine (RAOG 2).

s Capping of surface sediments that excecd PRGs and potentially cause risk
to benthic or aguatic receptors (RAO 1). The cap incorporates methane
collection to prevent future sheens should some methane gencration
continue from remaining sediments (RAQ 2. '
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s Nawrsl biodegradation of GO in aroundwaier 1o concentrations below
PRON prior W grondwaier contact with sediment (RAQ 3).

*  Capping surlace sediments exceeding PRGS with an crosion-resistant cap,

e Assessing oaad mosninediag the locavons where subsurface sediments
exceed PRGs, and capping as necessary (RAD 4

& Dwsntuuonal controls on groundwoter use and land use (RAG 5,

The conreptual lyou? for Alernanve 3a.18 shown on Figurg 53 and 3.4,

5.3.3.1% Removal and Solidification of Shoreling
Soils/Sediment Causing Sheens |

As discussed a Seciien 2.9.2, sheens appear in ap area of soiis/sediments, ingde the
botms maintained at the Site. While the sheens are helieved 1o be predominastly
refsted 10 methiane gencration and other disrirbances o the sedimant, i 5 possibis
that sheens could be associated with increases in grousdwater grsient and periodic
PNAPL movement,

To prevent existing sheens, the top two feet of the sheen causing soilsfsediments
wonld be removed, Due 1o the possibility that grousdwater or DNAPL migration
gonld lead to future sheens, the remairder of the soil behind this rernoved soil would
be sotidificd. The areas to be eroved and sohidified are shown on Figures 3-%aad 5-
4. The wreato be solidifisd 8 the area within and below the 1999 removal. The
solidification would extend appreximately 20 feer deep, 1o the hotiom of the upper silt
unin to address shallow tiin sand lavers wigh INAPL. The amea to be remwovad also -
mcludes the wea of swince sedinments wside the booms, winch episodicaily produce
sheens,  In addinen o these aress, more shoreline soils and sediments would be
removed to atfow placemsnt of the sediment cap, a8 distussed ater in this section.
This shoreline ramevel eliriinates the cuwrrent source of sheens, and prevents sheens
associgmted with potennal nugranon, Addinonal measeres 1© prevent fulure sheens
Iromy sedimenss are included in the sediment oap discussed fater in 1hi< saceion.

The general plan for removal and sohdificanion, consiruction gotivities would be 1o
first solidify the epland soils using Ri-grovting technigues. et grounng is Likely o
b used hecawse of the shibity 10 angle dodl and broak up siliy soils. Grouting woold
be performed 21 low waler tmes of the year. A haerier such as an impermcable
curtain wonid be placed i the 31 Jou Revsr bidtween the grouting ared and St Joe
River (o cutch any excess grost and prevent ity selease to the St Jog River. Grout
holes world be advasced tromn the uplands iI0 the arce 1o be grouted in overlapping
colemas. Drnmg groutiog, spoiis gencrated would be forced 1o the ground surface by
the grouding. These spoibs would be eontaoned by performing the grouting work o a
pre-excavaind teench o prevent the spreading of spatls, Bxcess spolls would s
collected, and stockpded wapararily.  Spols wondd be disposed with makerial
removed from adincent sedigneats in the sheen areq, :
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After the uplund grout columns solidified, the removal of soils at the shoreline and
surface sediments wounld occur. This removal would address surface sediments inside
the current area wiith sheens (boomed area). This removal would be incorporaied -
with the area of nearshore surface sediment removal (o maintain bathymetry during
cupping (see capping discussion).

5.3.3.2 Capping of Nearshore Sediments

An area of nearshore surface sediments adjacent fo the uplands portion of the Site
exceeds PRGs, and thus is assumed to cause risk 1o benthic and/or aquatic receptors
in the St. Joe River. In order to prevent receptor contact with these sediments, thus
preventing risk to these reccptors and achieving RAO 1, an engineered cap would be
placed aver the area ot nearshore surface sediments.

The FS assumes that remedial action will be required for those surface sediments
exceeding the PRGs, as shown on Figure 5-3. This area will likely be refined during
remedial design through chemical and biological analysis ot additional sediment
samples.

The exact type of cap would be determined by addinional evaluation ot the chemical
and geotechnical properties of the sediments and hydrelogic properties of the river
during remedial design. At a minimum, the cap would prevent reccptor contiact with
underkying sediments and prevent resuspension of underlying sediments. In addition,
some higher and/or lower permeability layers may be included o cellect any methane
that may be generated from remaining sediment. The F8 assumes thal a two-foot
thick conventional cap will be placed, based on existing knowledge of the Site.
Remedia! design may identify a different type of cap (benched cap, a thin-laver cap,
enhanced cap) that may be more appropriate at the Site.

For the conventional cap assumed in this FS, the construction of the cap would occur
from the shore and barges in the St Joe River. Due to the rather steep slope of the
riverbed, it is assumed that the cap will be constructed of a sand and gravel mixture
capable of maintaiming a 3:1 slope (horizontal:vertical). A methane collection system
would be placed near the base ol the cap to collect any methane released Irom below
the cap. This methane collection system would route the methane such that 1t was not
released o the St. Joe River, and so could not carry sheens to the surface of the river.

As discussed 1in Section 2.9.2, gas bubbles assumed o be methane have been
observed at the Site. The amount of methane currently being generated has not been
quantitied. The amount of methane likely 1o be generated alter capping will depend
an the depth of removal and thickness of cap. Therefore, the nced for, and design of
any methane collection system will be determined dering remedial design. For this
F5, the methane collection system i1s assumed (o consist ol a high permeability gravel
laycr with an overlying geomembrane.  Also included in the assumed methane
collection system is piping to route the methane from the high permeability layer to
the atmosphere. After removal of the upper sediments n the area currently producing
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methane, and schdification of the adjacent shoreline, the methane production is
assumed (o be minimal,

The methane collection system would function such that as methane bubbles rose
through the sediments and inic the cap, they would be routed preferentially to the
methane collection piping by the high permeability layer overlain by a low:
permeability geomembrane. Remedial design and/or bench studies would be used to
determine the need for and exact construction of the methane collection system within
the cap. Due to the small quantity of methane relcased from the remaining sediments,
it is not anticipated that treatment of the methane vapors would be required.

Removal of some sediment {in addition to the sediment removal adjacent w the
shoreline above) would be needed 1o construct the cap such that it was integrated with
the existing shoreline. A removal at the shoreline may be necessary because
placement of a cap in the shallow waters near the shore would raise the bed of the
river above the normal water level, creating new land at the riverbank and iimiting
use of this area by benthic and aquatic organisms. The extent of the removal required
would be determined by the hydraulic and habitat requirements identified during the
permitting process (or substantive equivalent thereof).

For the F§, it is assumed that the sediment removal would be cut 1o a depth that
would allow a cap to be placed that brought the riverbed back to its original grade.
The nearshore sediment removal area woulkd extend riverward from the shoreline
removal 10 a location where the sediment surface is approximalely six feet below the
low water mark. The nearshore cap would be placed over the existing sediments
without any removal, thus maintaining a minimum water depth of four feet above any
cap. The cap wanld back fill removal areas and the native sediment riverward of the
removal area as shown on Figure 5-4.

The likely construction sequence is that the capping would be completed after
solidification of soils in the uplands, and removal of soil/sediment at and along the
shoreline.  Removal of additional nearshore sediment for capping would be
completed in conjunction with removal of sediment adjacent to the shoreline. The
shoreline soils and sediments would be removed from the shore using traditional
excavation equipment, such as a backhoe or excavator. Disturbance of these
sedimenis would resuspend some of these sediments in the River and likely cause
sheens on the nver during the removal. These effects would be mitigated to the
exien( possible using portable dam structures, silt curtains, and oil collection booms,
though some impacts during removal are likely. Depending on the construction
method, monitoring of downstream water quality may be necessary during the
remaoval.

After completion af the removal, the cap would be placed over the area shown on
Figures 5-3 and S-4. This cap would extend up onlo the shoreline in the arca of
removal, and extend tnto the river to the area of sediments in water 6 feet below the
low water line. Some of the cup would be placed from the shoreline where possible,
and some from barges. Typically, these sand and gravel caps are placed using

MARBL. [5650.340 3-15



Feasibifire Study — Sr. Maries Creosote Site — St Maries, taho

spreader boxes allowing slow diffusion through the water column. A geomembrane
layer and methanc collection piping may have to be placed by divers to ensure
placement in the appropriate spot. The best placement method would be determined
by the final cap constroction. The cap construction quality would be monitored
during construction through monitoring bathymetry and sampling of materials from
the cap to ensurc proper placement. During construction, monitoring of downstream
water quatity would also be likely. If necessary, silt curtains may be used to
minimize losses of any sediment resuspended by the cap placement.

[n addition to placement of the cap, the shoreline would need o be armored 10
prevent erosion of the cap by boat wakes or materials floating 1n the river, such as
logs, ice, and debns. This armoring would likely need to be placed from near the low
water point of the river to the top of the existing slope, similar to the exishng riprap at
the Site. This armoring layer would be placed from the uplands using conventional
earthmoving equipment. :

Prior to cap construction, the design phase would include bathymetric surveys,

additional sampling of surface sediment {chemical and biological) and coring of

subsurface sediment to confirm the locations. This design work would provide

additional information on the area over which a cap would be required and the

geotechnical and physical properties of the arca to be capped. Hydrologic and

capping models would be used te determine appropriate cap materials and thickness.

Consideration would be given in the cap design for the potential of cap scouring by

the river’s erosive forces that may result both due to normal flow conditions, flood
conditions, and the elevated grade of the cap on the river boitom. The design will
also assess the possibility for cap settlement and disturbance of the sediments during
cap placement. Design of the sediment removal would also be performed at this stage
and would include the details on sediment management, integration of the removal
arca with the cap, and the effects oi the construction on the 51 Joe River during
removal. Afier cap construction, monitoring to confirm long-term cap construction
quality would be performed.

By preventing contact of benthic receptors with surface sediments that could cause
risk to benthic and aquatic receplors, the cap would achieve RAO | By preventing
‘direct contact of the St. Joe River with nearshore sediments and prevention of
disturbance of these sediments by methane production, the potential for merhane

related sheens and low water sheens from this area would be eliminated, achieving
RAQ 2 for this area,

5.3.3.3 Assessment and Monitoring or Capping of
Offshore Sediments

This alternative includes an assessment and monitoring program with contingent
capping for offshore sediments as described in Allernative 2 (Section 5.3.2.3).
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5.3.3.4 institutional Controls and Monitoring

This alternative will net restore grovndwater o drinking water standards.  As such
RAC 5 must be met through instimtional controls. As indicated in Section 5.2,
Alternative 3 will include wse restrictions and institutional controls and land and
groundwater use.

As discussed in Section 5.3.2.4, groundwaler monitoring would be pertormed to
determine the biodegradation rate and the adequacy of Lhis rate to protect sediment in
the St. Joe River, 1o provide monitoring for patential changes to the COC distribution
in soil or groundwater, 0 monitor for bhiodegradation rate, and to menitor for
potential DNAPL migeation as descnbed in Alternative 2. Monitoring would be
performed in accordance with a monitoring program designed during remedial
“design. Monitoring wells would be instalied as nceessary 1o meet the data necds of
the menitoring program. Should monitoring demonstrate a significant exceedance of
ACLs based on PRGs protective of sediment, contingent actions, such as enhanced
hioremediation, will be implemented. Institutional controls will alse be required for
the nearshore and offshore sediment areas to prevent disturbance of remaining
sediment impacts. Future dredging of the St1. Joe River is not anticipated since there
is no federally designated and maintained navigation channel and all current and
future navigation uses of the river would use shallow-draft watercraft.

5.3.4 Alternative 3b
Alternative 3b addresses the RAQs through:

* A combination of removal and solidification of potential sheen causing
soils and sediments along the shoreline (RAQ 2).

e Capping of sediments that cause risk to benthic or aquatic receptors (RAO
). The cap incorporates methane collection should some methane
generation continue from the remaining sediments (RAO 2).

* Enhanced biodegradation of COC in groundwater to concentrations beiow
PRGs prior to groundwater contact with sediment {(RAQ 3),

s Capping surface sediments cxceeding PRGs with an erosion-resistant cap,
and moaitoring of locations where subsurlace sediments exceed PRGs for
potential mobility (RAO 4),

+« Institutional controls an groﬁndwu[er use and land use (RAGC 3).

The conceptual layout for Alternative 3b is shown on Figures 5-5 and 3-6.
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5.3.4.1 Removal and Solidification of Shoreline
Soils/Sediment Causing Sheens

Soils and sediments would be solidified and removed as described in Alternative 3a.
The removal and solidification would be integrated with the nearshore sediment cap,
also as describe in Alternative 3a.

5.3.4.2  Capping of Nearshore Sediments

The nearshore sediments would be capped as described in Alternative 3a.

5.3.4.3 Enhanced Biodegradation of Groundwater

As discussed previously in Section 2.6.4, some bigdegradation of COC may be
occurring naturally at the Site. To be protective of the sediments in the St. Joe River,
the biodegradation would have to occur at a great enough rale such Lhat
concentrations of COC were below PRGs at the point where groundwater reached the
sediments, Typical aerchic and anacrobic degradation rates for Site COCs were
obtained from Howard, et al, (1991). These values indicate that acrobic degradation
rates are higher than anaerobic degradation rates. Fate and transport modeling
(Appendix C) shows that anaerobic biodegradation rates based on literature values are
likely to be sufficient to prevent groundwater ag the Site from exceeding PRGs prior
10 discharge to sediment. Section 2.6.4 indicates that biodegradation at the Site is
likely anaerobic. Thus, degradation at the higher. aerobic rales would also achieve
PRGs in groundwater prior to discharge to sediment.  For example, the literature”
based anzerobic and acrobic degradation rates (half lives) for naphthalene are 0.71
years (238 days), 0335 years (20 days), respectively (Howard et al., 1991).

An enhanced bioremediation system would be installed to suvpply oxygen to the
groundwater, thus promoting faster aerobic biodegradation of Site COC 1o achicve
RAQ 3. First, the achievable aerobic degradation rate at the Site would be
determined through proundwater monitoring, bench testing, pilot testing, or a

combination of these activities. Based on this degradation rate, a system to enhance

the biodegradation rate to the required level would be designed. For the purposes of
the FS, it is assumed that oxygen will be added to groundwater by air sparging. Air
sparging is capable of raising dissolved oxygen levels in groundwater to

approximately oxygen saturacion. This 18 the most oxygen that can be put into water
and remain dissolved in the water. Aur sparging is typically accomplished either by

wells or a trench. For the FS, it is assumed that a trench will be used. The trench is

assumed because trenches are generally more effective in lower permeabihity geologic

units, such as the upper siits, while wells are usually effective in moderate or highly

permeable units. The use of a trench in the interbedded unit allows the excess air 1o

be collected rathcr than accumulated in the interbedded unit. A potential trench

kayout is shown on Figures 5-5 and 5-6.

The system would be operated by injecting air inte the trench using an air
compressor, which would be housed on the Site. The injected air would dissolve into
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the groundwater, though excess air would bubble out of the groundwater into the soil.
For semi-volatile compounds that dominate the COC at the Site, the air will typically
not volatilize enough COC from the groundwater to cause risks o human health.
Tins would be confirmed using calculations during whe design phase of ihe project.
and air monitoring would be performed during system startup for additional
confirmation. In the evenr calculations or monitoring show volatilization was
sufficient to cause unacceptable risk to human or ecological health, vapor controls
would be installed. Vapor collection piping would be installed in the sparging trench,
and an impermeable liner would be placed above the trench. Vapors would remain in
the trench because of the higher permeability backfili used and the vacuum used (o
collect vapors from the trench. An air blower would be used to collect vapor from the
vapor cchlection piping. The collecied vapers would be treated as necessary, likely
with granular carbon, and discharged under any air discharge permit or substantive
equivalent thereof administered by the ldaho Department of Environmental Quality.

To determine system effectiveness, groundwater would be monitored for COC
concentrativn and indicaiors of biodegradation. The monitoring program would
monitor COC  concentrations upgradient of the system, dissolved oxygen
concentrations ‘and COC concentrations in the groundwater being treated by the
system, and COC concentralions and biodegradation rates downgradient of the
system.

The monitored biodegradation rates and COC concentrations would be compared to
the required rates determined in the design phase. If the actual biodegradation rates
were above those designed and COC concentranons were at or below those designed,
the system functions effectively and the COC would be degraded to below PRGs
before reaching the sedimems. Should monitoring demoenstrate that the actual
bicdegradation rate was below that designed, and COC concentrations significantly
exceeding ACLs, based on PRGs for protection of sediment. then contingent actions
would be necessary. Contingent actions could include atternpts to  increase
biodegradation rates through addition of nutrients or additional degrading organisms,
or containment of groundwater, such as with a slurry wall. Monitoring will continue
during systern operation with the frequency of monioring decrcasing based on
stability of groundwazter concentrations at or belew ACLs, based on PRGs protective
of sediment.

As soil remaining on-site would be an ongoing source of COC to groundwater,
operation of the air sparging system is anticipated to last for at least 30 years. Should
concentrations of COC in groundwater drop below levels protective of sediment, air
sparging could be discontinued. At the 30 year mark, the present value of additional
operation and maintenance of the air sparging system beyond the 30 year pertod is not
a significant cost, and so use of this ussumption wouid also cover any future vperation
and maintenance. -
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5.3.4.4 Assessment and Monitoring or Capping of
Offshore Sediments

The oifshore sediments would be evaluated and monitored or capped as described in
Alternative 2 (Section 5.3.2.3).

53.4.5 Institutional Controls and Monitoring

[nstitutional controls would be placed on groundwater and land use as described in
Alternative 3a (Section 5.3.3.4). Groundwater monilonng would be used 1o
determine the effectiveness of the enhanced biodegradation system as discussed
previously in this section. Groundwater monitoring would also be used to ensure that
groundwalter migration and COC concentrations remained similar to those determined
in the R/BLRA and used for remedial action design at the Site. Monitoring could
also be used to collect data to help determine appropriate contingent actions should
monitoring of the remedial actions show that they were not effective.  Monitoring
would be performed in accordance with a monitoring program designed during
remedial design. Monitoring wells would be installed as necessary to meet the data
needs of the monitoring program

5.3.5 Alternative 3c
Alternative 3¢ addresses the RAOs through:

* A combination of removal and solidification of potential sheen causing
soils and sediments along the shoreline (RAQ 2).

+ Capping of sediments that cause risk to benthic or aguatic receptors (RAO
1).  The cap incorporates methane collection should some methane
generation continue from the remaining sediments (RAQ 2).

¢ Containment of groundwater containing COC at concentrations, which
. may exceed PRGs where groundwater discharges (o sediment of the St
Joe River (RAQ 3).

» Capping surface sediments exceeding PRGs with an erosion-resistant cap,
and mooitoring of locations where subsurface sediments emeed PRGs tor

potential mobility (RAO 4).

e Institutional controls on groundwaler use and land use (RAQ 3).

The conceptual fayout for Alternative 3¢ is shown on Figures 5-7 and 5-8.
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5351  Removal and Solidification of Shoreline Soils
Causing Sheens

The shoreline soils would be removed and selidified as described in Alternative 3a
and as shown on Figures 3-7 and 5-8.

5.3.5.2 Soil-Bentonite Containment Wall

A containment wall would be constructed to contain groundwater in the till and
shallow silt units to prevent migration of groundwater exceeding PRGs for RAO 3 to
the S1. Joe River. The containment wall would also be designed to prevent any
potential DNAPL mugration towards the St. Joe River.

Based on the future use of the Site, site soils, and cost, the most appropriate
containment wall at the Site is a soil-bentonite containment wall. The wall would be
constructed to contain groundwater in the shallow silt and interbedded units. For the -
FS, it is assumed that this would mean that the arca of groundwater and soil to which
RAQ 3 applied would be encompassed on three sides by the wall. The configuration
of the wall to be implemented would be determined by detailed groundwater
modeling to be included in the remedial design. Possible configurations could
include a two-sided {v-shaped} wall, a three-sided wall, or a fully-encircling wall.
The three-sided configuration of wall has been successful at another DNAPL site in
the northwest (the PSR Superfund Site 1n Seattle, Washington).,  As groundwater
mounded behind the wall, it would cause upgradient groundwater to be diverted
around the area of creosote impacts, preventing this groundwater from being
impacled. The wall would need to extend 1o at lcast the bottom of the interbedded
unit. However, the wall would likely cause some groundwater mounding, which
could lead to a downward vertical groundwater gradient that would cause
groundwater, containing COC above acceptable levels into the sand unit. For the FS,
the. wall is assumed to extend into the lower silt unit (approximately 60 feet) to
provide a “key” 10 minimize COC migration beneath the wall.  Additional
investigation of the soil hydrogeologic properties in the zones to be contained or the
underlying low permeability units may be necessary as part of remedial design for
accurate modeling.

The actual configuration, alignment and depth of the containment wall would be
determined by detailed groundwater flow modeling performed as part of the design.
The modeling would have the goal of determining the configuration, alignment and
depth of wall required to prevent groundwater with concentrations of COC excceding
the RAO 3 PRGs from reaching the St Joe River sediments. This flow modeling
would include consideration of mounding of groundwater behind the wall, vertical
gradients, inleraction with the St. Joe River, and the extent of groundwater captured
by the wall. Other factors that would be considered during design modeling would
clude the utility of a low-permeability cap to minimize infiltration. the ctfect of a
fuily encircling versus three-sided wall, and possible contingent actions such as
hydraulic contaimment in addition to physical containment.  Any additional site-
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sgeeific datp nevessury 1o support the modeling effort would also be collecied as pur
of tormedial design,

The appropniaie beatenite mix for the wall during the design phase would be nade
gither during design or o the start of constroction.  In order {o help determine the
approgeste K, addibonal sol borings or test pits may be ulibzed, of Sench iesis
tiay also be used. - :

A shurry walt wonld be installed using a specislized long-reach excavator capabie of
cxeavazing o the desired wall depth. The maximum wall depeh woutd be 60 feel
Wall widths vary with the equiprent used, and ase typically on the sider of 2 w0 4
feet wide,  As spaalized excavalors exist 1o roach approximately B8 feed, oo
equipment mitabions are expected. The excavaior would be used 1o excavate the
soils and the arca wonld be buckfilled vsing & mixture of bentonitc and excavaled soil
ar ntrosduced soil, During exeavaton of the teack, the sluery aixiure would be used
1 support the trench sides and prevent collapse. Other additives would be consudered
during the mix design based on Site soil condiions and propused e land ase {le,
teaffic toading). Spoils from the wall excavation would be segregaied and managed
as hazardons as wodd other soils from the Sie. The wall construction would be
performed in one conniatass trenching operation and would create a continuous wall
at the end of construction.

A limpted arsount of soil with DNAPL impacts will temain downgradient, ie front of
the wall, The impacted saterial will be lovated within thin sand lavers of the
interbedded wnit, @ depth Tplow the siver channsl. Should mablie BNAPL ase
these layers, constuckion of the wall will emove the driving foree for aay DNAPL
migration. IINFAL i these fan sdnd lavers will beconk solated from any
remaining DNAPL bead, end groundwater gradicnis in the area tumediately in front
of the wall will be signfamly disnnisted, funber hmiong any powrntal for
significant migration. The disselotion of tis reudosl DNAPL may provide 2 long
e soase of COC 10 e grovndwater in the mmedate vicaaty of g thia sand layer
contuining DEINAPL. However, bacause of ibe relatively low sotubiluy of PAH, the
biodegradability of these compounds, and the ower gradienty, these looafized impacis
are mot expected 16 affoer thw surfacs sediments o the river.

Te degrmise the effoctiveness of the wall over the long-term, groundwater
mandoring would be wed. The groundwaler mopioring would have the gzoal of
demanurating that the wall was preveniiog groundwater with concenirations of COC
exceeding PROs Dom reaching the 5o oo River,  Mondtoring wouwld nclude
montoniag of growmbwiier elovanions W delernung f groundwater ffow was as
designed.  Copesnirations of COC e grousdwater could also be monitored
downgradient and at the sedv of the conpinment wail.  Fhe momitoring peogram
wotid need 1o he desigred 0 account Tor the presence of DNAPL in sore thin sund
fsyers downgradient of the aatl

Should monsormg show ha the wall was not prevennng  groundwater, with
concentrations of COC exceading RACQ 3 PRGOS, from veaching the sedimen: w the
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St. Joe River, contingent actions would be necessary. Contingent actions could
include modification of the wall, selidification of upgradient soils 1o prevent leaching
to groundwater, or hydrauhc containment of groundwarer.

5.3.5.3 Capping of Nearshore Sediments

The nearshore sediments would be capped as discussed in -Alternative 3a and as
shown on Figure 3-7 and 5-8.

5.3.5.4 Assessment and Monitering or Capping of
Offshore Sediments

The offshore sediments would be evaluated, monitored, and capped, as discussed in
Alternative 2 (Section 5.3.2.3). :

5.3.5.5 Institutional Controls and Monitoring

Institutional controls would be placed on groundwater and land vse as discussed in
Alternative 3a (Section 5.3.3.4). Monitoring of groundwater flow direction and COC
concentrations would bhe used to ensure that groundwater flow and COC
concentrations were as the remedial action design anticipated, which would maintain
the cffectiveness of remedial actions. Monitoring could also bhe used to collect
additional data that could be used in evaiuation of contingent actions, should
monitoring indicate that these were necessary. Monitoring would be performed in
accordance with a monitoring program designed during remedial design. Monitoring
wells would be installed as necessary to meet the data needs of the monitoring
prograim.

5.3.6 Alternative 4a
Alternative 4a addresses the RAOs through:

+ A combination of removal and solidification of potenual sheen causing
soils and sediments along the shoreline (RAO 2).

* Removal of surtace sediments that exceed PRGs and could cause risk to
benthic or aguatic receptors (RAQO 1). The backfill incorporates methane
collection should some methane generation contnue from the remaining
sediments {RAO 23,

+ Natural brodegradation of COC in groundwater to concentrations below
PRGs prior 10 groundwater contact with sediment (RAQ 3},

* Using erosion-reststant backfill in sediment removal areas and monitoring
of locations where subsurface sediments exceed PRGs for potential
mobility (RAO 4).
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¢ Institutional controls on groundwater use and land use (RAQ 5).

The conceptual layout of Alternative 4a is shown on Figures 5-9 and 5-10.

5.3.6.1 Removal and Solidification of Shoreline Soils
causing Sheens '

The shoreline soils und sediments that could cause sheens would be removed and
solidified similar to that described in Alternative 3a and as shown in Figure 5-9 and
5-10. Unlike Alternative 3a, where the removal and solidification actions were
integrated with capping, the shoreline work would be integrated with the removal of
surface sediments. The removal would be accomplished.in a similar fashion to the
surface sediment removal (Section 3.3.6.2). Backfilling would be similar to
backfilling of the shoreline removal required to incorpotate a cap in Alternative 3a
with the existing river bathymetry.

5.3.6.2 Removal of Nearshore Surface Sediments

The removal would be completed 10 permanently reduce risk to receptors from COC
in surface sediments to acceptable levels and achieve RAO i. This removal would
include the surface sediments exceeding PRGs and the underlying subsurface
sediment to a depth of three feet. This depth was used 10 provide a conservalive
removal depth based con existing estimates of maxtmum scour possible during
. flooding events. The area removed would be backtilled 1o match the existing rver
bathymetry. A methane venting system could be incorporated inte the backfill,
similar to the system described in the cap in Alternative 3a. This removal and
backfilling would also accomplish RAQ 4 for this area by removing the subsurface
sediment exceeding PRGs that could conservatively be eroded.

Prior to removal of the scdiments, design and permitring (or substantive requirements
thereof) would have to be completed. Design of the removal operation would decide
the exact dimensions of the:

e Area of sediment removal (determined by bioassay and chemical
analyses); '

¢ The removal depth {determined by reﬁuired depth 1o protect receptors and
prevent future scour),

® The preferred removal method; and

¢ The backfill type, thickness, and placement method {madeiing of potential
scour and cap settlement).

For the FS, it is assumed that the area exceeding the PRGs for RAOQ | would be
removed. Design could include addutional sample collection and analysis (chemical
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and biouassay), geotechnical analysis, or bioassay to refine the area of sediments o be
removed and removal and backfilling methods,

The substantive permil requirerments are aniicipated te involve a stdy of the effects
of dredging on water quality, evaluation of the potential for downstream transport of
-suspended sediments, and an evaluation of the potential effects of dredging on aquatic
receptors. These evaluations would demenstrate the relafive risk to aquatic receptors
between removal of the sediment versus leaving sediment n place. Existing studies
indicate that approximately 0.2 to 1% of dredged sediments can be expecied to be
resuspended in the water column using mechanical removal techniques (WEDA,
2001). Aliernately, resuspension from mechanical dredging, even using a watertight
(“environmental™) bucket range from 0 to 300 mg/l. (EPA, 1994), Based on these
estimates, it is likely that dredging would lead to a greater mass of COC being
suspended per unit of water in the River than scouring during storm events. While
"the mass of COC per unit of river water would be higher during dredging than during
Hooding, the total mass of suspended COC in the nver would be lower than during
flooding because the majority of the sediments would be removed by the dredging.
This comparison of dredging and scouring indicates that impacts of the dredging
could be significant and must be carefully balanced against leaving sediments in
place.

For the purposes of the FS, 1t is assumed that approximately one-half of the surface
sediments would be removed using a shore-based excavator or crane. A barge
mounted crane or excavator would be required for the other one-half of the sediments
due to the water depth and distance off shore. The removed sediments would be
offloaded in the uplands portion of the Site in bermed areas designed to contain the
wel sediments.

Removed sediments would be dewatered in the upland area of the Site in temporary
dewatering cells within the AOC. Water collected from the cells would be treated
and discharged under a similar process 1o a Nationwide 38 permit per Section 404 of
the CWA or an NPDES permtt (or substantive requirements thereof), as determined
by the final permitting requirements. Dewatered sediments would be loaded and
trunsported off-site for treatment and/or disposal.

Dredging would be performed until the design depth was reached.  After this
occurred, confimuation bathymetry or sumpling could be used 1o ensure that the
design depth was reached. To provide for long-term stability in the area of removal
and to prevent receptor exposure to deeper sediments in the arca of removal, the
dredged area would be backfilled using a sand and gravel material designed to resist
erosive forces in the river.

Monitoring of sediments would be required to ensure that a sufficient area of surface
sediment was removed, 1o determine whether sediment resuspension and transport
during dredging could be causing wnacceptable downstream conditions, and to ensure
construction quality of the backfill. Long-term monitoring of the backfill may be
necessary to ensure that backfill remains in place aver time. Monitoring of water
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quality is a typical component of dredging operations 1o determine potential effects
on downstream water and sediment guality due to the resuspension of sedimenis
during dredging operations.

5.3.6.3 Assessment and Monitoring or Capping of
Offshore Sediments

Offshore sediments would be assessed and monitored or capped as described in
Alternative 2 (Section 5.3.2.3).

5.3.6.4 Institutional Controls and Monitoring

Institutional controls would be placed on groundwater and land use and groundwater
would be monitored as described in Alternative 3a (Section 5.3.3 4).

5.3.7 Alternative 4b
Alternative 4b addresses the RAQs through:

* A combination of removal and solidification of potential sheen causing
soils and sedimenis along the shoreline (RAO 2).

¢ Removal of surface sediments that exceed PRGs and could cause risk 1o
benthic or aquatic receptors (RAQ 1), The backfilt incorporates methane
collecuon should some methane generation continue from the remaining
sediments (RAQ 23,

.« Enhanced biodegradation of COC in groundwater to concentrations below
PRGs prior to groundwater contact with sediment (RAG 3).

« Using erosion-resistant backfill in sedimenl removal areas and monitoring
of locations wherc subsurface sediments exceed PRGs for potential
mobility (RAQ 4).

# [nstitutional controls on groundwater use and land use (RAO 3).

The conceptual layout for Alternative 4b 15 shown on Figures 5-11 and 3-12

53.7.1 Removal and Solldn‘lcatmn of Shoreline Soils
Causing Sheens

Shoreline seils would be sohidified and sedimenis would be removed as discussed in
Alternative 4a and as shown on Figures 5-11 and 5-12.
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5.3.7.2  Enhanced Biodegradation of Groundwater

Enhanced biodegradation would be used to treat groundwater to acceptable lcvels, as
described Alternative 3b and as shown on Figures 5-11 and 5-12.

5.3.7.3 Removal of Nearshore Surface Sediments

The neacshore surface sediments would be removed as described in Alternative 4a
and as shown on Figures 5-11 and 5-12.

5.3.7.4 Assessment and Monitoring or Capping of
Oftshore Sediments

Offshore sediments would be assessed and monitored or capped as described in
Alternative 2 (Section 5.3.2.3), :

5.3.7.5 Institutional Controls and Monitoring

Institutional controls and momtoring of groundwater would be performed as
described in Alternative 3b (Section 5.3.5.5),

5.3.8 Alternative 4c
Alternative 4¢ addresses the RAQs through:

s A combination of removal and solidification of potential sheen causing
soils and sediments along the shoreline (RAO 2).

e Removal of surface sediments that exceed PRGs and could cause nisk to
benthic or aquatic recepiors (RAQ |}, The backfill incorporates methane
collection should some methane generation continue from the remaining
sediments (RAO 2).

» Containment of groundwater containing COC at concentrations, which
may exceed PRGs where groundwater discharges to sediment of the St.
Joe River (RAG 3).

¢ Using erosion-resistant backfill in sediment rermoval areas and monitoring
of locations where subsurfuce sediments exceed PRGs for potential
mobility (RAQ 4).

e Institutional controls on grovndwaier use and land usc (RAO 5%,

The conceptual layout for Altcrnative 4c is shown on Figures 5-13 and 5-14.
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5.3.8.1 Removal and Solidification of Shoreline Soils
causing Sheens

Shoreline soils and sediments would be removed an-d solidined as described in
Alternative 4a and as shown on Figures 5-13 and 3-14.

5.3.8.2 Soil-Béntonite Containment Wall

Groundwater containing concentrations of COC exceeding levels protective of
sediment would be containcd as described in Alternative 3¢ and as shown on Figures
5-13 and 5-14.

5.3.8.3 Removal of Nearshore Surface Sediments

Nezarshore surface sediments would be removed as described in Alternative 4a and as
shown on Figures 5-13 and 5-14.

5.3.8.4 Assessment and Monitoring or Capping ot
Offshore Sediments

Offshore sediments would be assessed and monitored or capped as described in
Alternative 2 {(Section 5.2,3.2). '

5.3.8.5 Institutional Controls and Monitoring

Institutional controls would be placed on groundwater and land use and monitoring of
groundwater would be implemented as described in Alternative 3¢ {Section 5.3.5.5).

5.3.9 Alternative 5
Alternative 5 addresses the RAOs through:

¢ Removal of 5h:een—causing soils and sediments along the shoreline (RAO
2). '

o  Removal of nearshore sediments that exceed PRGs and could cavse risk o
benthic or aguatic receptors (RAQ 1) or cause sheens n the future {(RAO
2). :

¢ Containment of groundwater containing COC at concentrations, which
may exceed PRGs where groundwaler discharges 1o sediment of the St

Joe River (RAQ 3).

= Removing nearshore sediments that exceed PRGs, and construciion of a
cap over the otfshore area of potentially mobile sediments (RAQO 4).

* [nstitutional controls on groundwaler use and land use {(RAQ 5).
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The conceptual layout for Aliernative 3 is shown on Figures 5-15 and 5-16.

5.3.9.1 Inieg.rated Removal of Shoreline Soils and
Nearshore Sediments

As discussed in previcus alternatives, shoreline scils and some nearshore sediments
inside the currently boomed area are the source of sheens that appear in the St Joe
River. Nearshore surface sediments present a risk to benthic and aquatic receplors.
This alternative proposes an integrated removal of these soils and sediments, thus
achieving RAOs | and 2. By integrating the removal action with a sheetpile wall; a
portion of a containment wall 10 mm:mlze aroundwater and DNAPL movement
would also be constructed.

Prior to construction, detailed design and permitting (or substantive equivalent
thereof) would be required due to the degree of work in the St Joe River and the
complexity of the project. The design process would include coliection of additional
sediment samples and chernical and bioassay testing o determineg the exact
dimensions of the removal area and the removal depth as well as the preferred
removal method. Also included would be a bathymelric and bottom conditien survey
to determing the conditions along the wall alignment, additional soil borings and
sediment cores to determine soil conditions aleng the proposed wall alignment.
Modeling would be used during the design process to establish grain-size for the
backfill and to estimate potential backfill settlement.

Permitting (or the substantive equivalent thercof) would be similar o that for
sediment remnoval i Alternative 4. The subslantive permil requirements are
anticipated to involve a study of the effects of dredging on water gquality, evaluation
of the potennal for downstream transport of suspended sediments, and an evaluation
of the potential cffects of dredging on aquatic receptors. These evaluations would
demonstrate the relative risk to aquatic receptors between removal of the sediment
versus leaving sediment in place.

To construct Alternative 3, a steel sheetpile wail would be driven around the area of
both nearshore sediments and shoreline seils. One sidewall would be in the St. Joe
River and another parallel wall would be at the top of the riverbank adjacent 10 the
Site. The two walls would be connected by perpendicular walls to form a sheetpile
cell enclosed on all four sides (see Figure 5-15). This area is roughly equivalent 1o
the area that would be removed at the base of the shoreline ¢xcavation in Aliernatives
2 through 4 and would encompass the area of surface sediments that exceed PRGs.
One advantage of creating a sheetpile cell over traditional dredging and excavation is
physical solation of the arca, mimmizing the potential lor releases to the St. loc
River during removal. However, disturbance of sediments and resuspension of
sediment is expected during placement and removal of shectpiling in the River, as this
involves pushing the sheets into the sediments, vibratory impucts from driving the
sheet piling into place, and disturbance of the sediment when removing the sheet
piltng. A second advantage is to prevent sloughing of surrounding sedimeats into the
excavated area, which reduces the required volume that must be removed to reach
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deeper sediments. Finally, the sheet piling forms a containment wall that would be
used for groundwater containment as discussed later in this section, Disadvantages of
use of a sheetpile wall include the limitation of addittonal excavation, if necessary,
the relatively higher cost, and the potenual for resuspension of contaminated
sediments during placement and removal of the sheetpiles.

The sheetpile walls of the cell would likely be driven partially from a barge in the St.
Joe River, as the outer wall of the cell would be greater than 50 feet otfshore, and the
remainder of the sheets would be drniven from onshore. 1nterlocking sheets would be
used so that the cell would be largely watertight. The cell would be partiully
dewatered after completion, but due to the waler depihs {up 1o approximately 25 feet
water depth in the river) some water would likely need to be maintained in the cell 1o
balance the force of surrounding river and soil. Excavation would be performed “in
the wet.” It 15 assumed ihat the average depih of removal will be approximaicly 8
feet. This assumption is based on sediment cores near the shoreline in which
sediments exceed PRGs between 9 and 14 feet in depth, and sediment cores farther
from the shore in which sediments exceed PRGs to a depth of approximalely 0 to 2
feet. Excavated soils and sediments would be dewalered in temporary dewatering
cells constructed in the uplands portion of the Site within the AOC, Water generated
by dewatering would be treated and discharged 10 the St. Joe River.

After excavation, sediments in the water within the cell, which would coniain
signilicant amounts of suspended solids created doring the removal, would be
allowed to settle to minimize the release of solids during sheetpile removal. Some
resuspension of sediments 1s expected during the sheetpile removal. The settled
sediments/soils would be sampled to determine the quality of these sediments/soil.
Some re-excavation of this area may be required, depending on the concentrations in
the fallback after dredging.

The area within the sheetpile cell would be backfitled after excavation and
establishment of acceptable sediment quality within the cell. After backfilling and
establishment of acceptable water guality within the cell, the sheets in the St Joe
River forming the three walls from the shoreline into the river would be extracted.
Some of these sheets would be driven again in the uplands to create a barrier wall, as
described in Alternative 3c and as shown on Figure 5-15. The actual alignment of the
barrier wall would be dependent upon detailed groundwater models used as part of
design, as discussed in Section 5.3.5.2. The remainder would be salvaged for reuse or
recycling. Simitar to Alternatives 3¢ and 4c, Lhis barmer wall would be designed such
that it prevented flow of groundwater and DNAPL migration from the source area of
impacted soils to the 5t. Joe River, thus achieving RAO 3.

Monitering would bec required durning sheetpile placement and removal to determine
impacts on the St. Joe River. Monitering would also be required during construction
to ensure that the proper depth was removed and to confirm sediment quality after
fallback.
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5382 Shesipile Wall Containment of Groundwater

After remova) of the sediments and backfilling, sheets on the sides perpendiculy o
the riverbank and i the rivec wounld be remicved. Some of these sheeis would be re-
driven w the uptands pomion of the Sde o form a barvier wall. The barner wait
would comain groundwuter with concentrations of COC eacecding the PRGs fur
RAC 3 and DNAPL. The depth and lateral exeat af the wall wauid be the same as
it of 2 soi-heoiontie slaery wall and the design wouid require the same demiled
groumdwater flow modeling, fate and transpont medebng und poentially addinonal
sl borings at the She. The assumed exeem of the wall i shown on Figares 5-15 and
3-l6. :

Corrosion of the woll would be prevenied, #f necessary, by ese of cathodic sroteciion.
Ap pyvaluation of corrosion polentizl and rate, would be pecformed by z comosios
eamnser dunng e design phase, (o determine whether or ao! cathodic protechion
would be reguired. Such evaloations typicaily invelve cunsideration of soif moisture,
suid pH, soi electrical conductivity, and soil aeration.

As with a1 soil-bentonite slurry wall, monitoring of groundwaler flow and C0OC
coacentration would be vsed to determine 3 the wall was functioning as designed and
effeciively preventing grovndwaler migration (¢ the 8¢ Jog River. Moaitoriag coupld
alsd e wsed 1 collew information for evaluation of pofontial contingenst actions, i
DECESRATY.

5.3.9.3  Capping of Offshore Sediments

In crder 10 prevent poiential erpsion of sediments thay could potentially cause fsk 0
recepiors dOwWnsIream, an erosion wsistund cap would be mstalied over (Bow aress
where sediments excesding RAQ 9 PRUs couid be eroded,

As discussed reparding caps ie the aearshore srca, the fral ivpe of cap would be
determined during remedial design. Desigr would include:

e Collection and analysis of additioral sediment cores 1o refine the uress
that would need o be capped. asd w provade physicai esomates of
sediment properties {or designing e cup and cep placement eoimiaus.

+ Refinemeni of the PRs area (o be addressed thiough chemicn and
hiologica! 1esting.

o Additidnal measnremmenis of pirysical properties antd radinisotop: Sating o
provide additional information on the depth dod disteibution of fver seouy
and depositional events. Bathymairic ond vver boram condition sueveys
would be performed 0 provide information for the cap design and
plzcement.
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o  Modeling to dotermine the propee grain.size and thickaess by the cap,
potential settlement af the cap, and potental for distwrbamce of the
sedimants during cap placement,

‘A combination of all of these factors woulkd be used 1o delermine the proper cap type
and placement method.

The FS assiines thas a two-foot thick cap woold b used at the Sie, constiucied of
scont resistant sands and gravels and placed as described i Alkernative 3

Monitoring would by required during and imedistely after cap comstnsction 1o
erssure that waner guatity was maintaingd during the cap placement, This monitoring
would involve measurements of civer tarbidity and water qualiiy.  Corsmuction
quality monitoring would also be used to ensure and that the cap was constrocted

acctrding 1@ the design. This moaitoring would include bathymetry and sediment
COreE.

Long-erm monitoring would be required ro ensure continued effectivencss of the cap.

This monitering would nchade sediment cores to enswre that the cap was mainianicg
i desired thickness,

53.84 Institutional Controls and Monitoring

Institutional controis would be placed on groundwater and land use and nonitoring of
groursiwater winsid be mpismented a¢ described n Alternative 3¢ (Sectton 5.3.5.5).

5.3.10 AHernative 6
Alernmive 6 addresses the RACs through:

» Removal of sheen-causing sois and zedimenis alang the shoreline (RAOG
2>

# Hemoval of seasshore sedimenss that exceed PRGs and conld cause risk to
DeathiC O squatic recepioes {RAD 1) ar canse sheens i the Tutwre (RAO

2%
5

s Solihicatios of sodds that lzach ¢ groundwater and could canse
ssopngwaler excesding PRGOS 1o be dischurged into sediment (RAQ 3)

*  Remaving sediments that exceed PRGs (RAD 40
*  Insriuiional coatrols on groundwaier wag and lund ase (RAQ 31

'¥'§}{:'wﬁ¢egmai tayout of Alteraative 6 1s shown on Figuzes 3-17 and 5-1§.
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£.3.10.1 Removal of Shoreline Soils and Sediment

Skoreline soiis aagd adjacent nsarshore sediment would be removed as discossed in
Altermative 2. As ARersative § ihudes removal of all sediments exooeding
congenrasions proteenve of aguatic and benthic receplars, a deeper shoreiioes remseval
is planned o integration with the sedimnent removal, This degpec Removal &5 shown
om Figures 5-17 and 5-18,

8.3.10.2 Solidification of Upland Soils

Salidification <ould be used fo prevent feacling from soit 1o groundwater, which
wouid prevent groundwaier with conventrations of COC exceeding PRGs from
rexching the sediments in e St Joe River.  This schidifcation would be
accomeiished through in siie shallow soi mixing

Design of the soil stabilization woud achds:

»  Determining the mix design, which tygically iavoives beach testing of
sofidiBoation materials and sie sost,

«  Gmuadwarer mngdeling o degrsive e esifecs of solidificsion on
groundwater flow.

& Refinement of the ares to be solidified, which could inclnde sdditions! ol
DOGRHIES.

To soudify these soils, sodl-mixing eguipment would be mobilized o the Sits,
Necessary sguipment includes a large excavator or crane with mixiag deck and sugoe,
a mitt for mixing the solidification sgents (hkely 10 be bontorre and comenty, ang
cuuigrnent for manugeoment of the schdification agent, such ss pumps, anks, and
piping. The augers are advancad in overiapping columns Lo the necessary depth and
agents are added as Siutry during rhe mixing, A test column would vpically be
vompleied al the beginning of comstnzton 1o venfy that the mix i offecine =
solidifying the soils. '

For tiie purpose of the F3, the ares of soii requiring stabilization is conservatively
assumed (o be the spproximaie age in which the groundwater currently exceeds ihe
working PRGs for groundwarer, which includes MCLs (PRGs for RAQ 5} and those
concentrations prmective of sechment-dwelling oreanisms in the 8t Joe River (PRGs
tort RAQ 33, Thas azen s showe oa Figere 5-17. For the purposes of the F5, it'is
ausiracd that the siabliszation will extend o the bottom of the upper ittechbedded unit,

The soil mong process inroduces matgrial 0 e sl thues 1t increases the soi
volurtie i the mixing area anil results i excess sotl. This soif can be contained in
place with a cap, if 101y acceptabis o change the grade at the Sie and the contuinment
of soif dn pince would not aliow transpont 1o another mediem {groundwater, surface
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water). The genersted soll s frequently mixed with the introduced stabilization
rateeial and so bas lile feaching potential,

5.3.10.3 _Hafnﬂvaf ot Nearshore and Ofishore Sedirnents

Sediments that exceesd the PRGs for sedimeni would be removed and treated {and/or
contained o the ugiands), accomplizhing RAO 2 in the nearshery area and RAG |
and RAQ 4 in the nearshore and offshore sediments.  These sedimenis would be
removed by bargswmsuﬁzﬂﬁ mechanics! moeans.

Remediat design for the regnoval would incinde:

v A sediment investiganen O refine the arez of sediments that would have o
be removed; : :

s A sudy of the resuspension 0 be expected duriag removat and the
potential effects on water quality and downstreaw sediment gualily;

2 An analysis of the most efficient corpbination of meihods {hore-based
"~ excavation versus barge-based dredging of excavaton) © removed the
sediments;

a  Anp analysis of dewatering and water Uestment sequirerneats; amd

s Evaluation of the backfill type 1o he nsed sad the placemant method 10 be
used o mintemize sediment resuspension duang kackiihing,

Sedimenes wouid ba removed by the means identified in the design (2., dewatersd in
the uplands, asd loaded and wreated and/or disposed ofi-siter. The memoval wosld
tikely be periormed with a miechanical dredge, as discussed in Alsrnaive 4 (Section
5362y The removal is assumed w0 average 6 feet deep, wiich is e aversge depth
©of sediment exceeding PRGs, The removed sediments would be placed in ihe
uplands pomion of the Side in bermed cells for managemens,  Sedimeats wouki b
dewatered in the uplands portion of the Site, and managed as determiined.

53.104 Institutional Controls and Monitoring

After siabiization of ithe uplands soils, these soils will be highly impermeahls.
Monitoriay of sursunding gromdwaer would be performed 1o determine ihe
effectivensss of the remedial acion, An appropriate monitoring program wouid be
determmined as part of remediat design, and could intlude use of existing o new wells,
depending oo e dats needs of Hie monuoaeg program.  New momitoring wells, if
reguired, wirsdd be istailed o pacr of implemeatation of the monitoring program.
Depending on the results of shis monitoting, it may he possible © discoptinue
msiiutiongd conwols on groundwiier use 3 all groundwater on the Sile was within
scusprable concestistions Jor wwe ay deelang woter. Aller completion of
selddificution, surface soff condidon wonld e evaluvared 1w derermine iF lund use
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controls were necessary as weli. The soliditication process and restoration of this
area of surface soils may reduce the concentrations of COC in surface soil such that
lind use restrictions for residential use may not be necessary. Monitoring would
likely be required to confirm conunued performance of the stabilization measures.
[ostitutional contrels on the river will Jikeiy not be required .due to removal of all
impacted sediment.

5.3.11 Alternative 7
Alternative 7 addresses the RAOs by:

¢ Complete removal of all accessible seils and groundwater exceeding
PRGs (RAOs 2, 3, and 5.

s  Removal of sediments that exceed PRGs or could cause sheens (RAQs 1,
2 and 4).

The conceptual layout for Alternative 7 is shown on Figures 5-19 and 5-20.

This alternative includes the complete removal of accessible soil and sediment from
the Site that exceed PRGs.  All accessible soils in the uplands that we determined (o
leach to groundwaler al concentrations that exceed groundwater RAOs (RAOs 3 and
5) would be excavated and taken off-site for treatment or disposal. For the purposes
of the FS, soils which could leach to groundwater al unacceptable levels are those that
exceed Region IX PRGs for leaching to groundwater. As part of a final remedy, site
specific leaching concentrations couid be determined. A limited amount of
inaccessible impacted soil will remain in this alternative. This inaccessible impacted
soil is the thin sand layers at depth that extend beneath the river channel. The volume
of impacted material remaining beneath the river channel 1s limited, as 1s the potential
for receptor exposure to these soils. Diversion of the river 1o remove these soils is not
warranted based on the limited volume and risk.

To access the depths of the soil (approximately 60 feet), shering would be required to
allow excavation in these soils and to minimize infiltration of groundwatier inio the
excavation. While the final means of excavation and support would depend on the
final extent of excavation and selected contractor, for this FS. the excavation was
assumed to have the following components:

¢ S5loped sides o the upper 40 feet, except along the St. Joe River, where o
sheet pile-shoring system with  Lie-backs is assumed t© minimize
infultraiion of waier;

e Use of shect piling with tie-backs below 40 feet wn the excavation, 1o
minimize groundwater infiltration in the deep sund unit and provide for

stable excavations;

*  Dewatering through dewatering points and pumping from the excavation;
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+ Containing upland scils and groundwater by construction of a sheetpile
wall to create a containment cell; establishing a waste management
area (WMA). The WMA would be capped and groundwater monitored
for 30 years. These actions would achieve RAOs 2 and 4.

» Bank soils, shoreline sediments and nearshore sediments would be
excavated and dredged 1o an average depth of 8 feet. Scil and sediment
would be thermally treated off or on-site.- Disposal may be required in a
Subtitle C landfill. These actions would achieve RAOs 1 and 3.

= Additional chemical and biological testing, monitering and capping of
offshore sediments will be performed to confirm areas where sediment
with COCs that exceed risk-based levels is located. These actions will
achieve RAOs 1 and 3.

Alternative B is a combination of containment, removal, and capping that was
developed by EPA. It is similar to Alternative 5 with modifications to provide a
higher level of tong-term effectiveness at lower cost. The conceptual approach
to Alternative 8 is presented on Figures 5-21 and 5-22.

Upland soils and groundwater would be contained on-site with a four-sided
sheetpile and slurry wall in a waste management area. The wall will be
extended into the lower silt unit {approximate depth of 60 feet) to prevent
migration of DNAPL and impacted groundwater to the river. The area will be
capped to prevent precipitation and flood water infiltration and be resistant to
scouring during flood events. Groundwater inside and outside this waste
management area will be monitored to evaluate the effectiveness of the
containment cell.

Bank soils, shoreline sediments, and nearshore sediment will be removed,
treated on-gite and disposed off-site. Removal of these most highly
contaminated areas (to a depth of 8 feet) and backfilling with clean material to
the original bathymetry will restore the aquatic and benthic environment and
prevent further migration of contaminated sediments downstream.
Engineering methods will be used during removal activities to control potential
short-term, off-site impacts. The area will be monitored to evaluate
performance and long-term stability.

Additional chemical and biclogical testing to determine the extent and depth of
contaminated sediments will be conducted to determine the boundaries of the
offshore area that would be capped (costs assume 100% of the area will be
capped). The Tribe, the state of ldaho, and EPA have not established
freshwater sediment cleanup levels that would be applicable for the Site;
theretore, the following appreoach for delineating the exdent of contaminated
sediment at the site and establishing boundaries for cleanup will be used:

Step One. Screen sediment concentrations against the following values: the
Washington State Sediment Quality Standards (SQS) and
corresponding Lowest Apparent Effects Threshold (LAET}, and the
Minimum Cleanup Levels (MCUL) and corresponding second Lowest
Apparent Effects Threshold (2LAET) equivalents for sediments in
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Puget Sound. The LAFET and 2LAEY velues are used in cases of
either very low total crganic carbon {<0.2%:;} or high organic carbon
{(»4%) sediment concentrations. Exceedance of the BG5S will mark the
reason to witiate bioiogical testing (see step two below}). The MOUL
is the maximum allowed chemics!l concentration in sediment fo be
achieved after completion of cleanup actions.

Step Two. For those sediments that exceed the ahove SQ8 {or LAET) vaiue,
perfarm foliow-up biological testing. Methods used by Washington
State for at least two acute effecis tesis and one chronie offects test
will be followed. Follow-up biclogical testing will be used 1©
demonsirate site-specific effects lo benthic organisms. The use of
marihe standards for invoking bicassay testing ia justified because
PAH compounds have a mode of action of narcosis {arrested sotivity}
for aquatic animals. This mode of action is not significantly affecied
By ion strength of the mediom, which is the main difference betwaen
freshwater and marine water.

¥he result of this stepwise approach will be to more firmly delineate sediment
gleanup boundaries using results from site-specific biological testing duting
reredial design.

Physical conditions of the river would also be assessed to determine dasign
narameters for a scour-resistant cap. The cap would be monitored w werify
pezform&ﬂce and long-term stability.

institutional controls would be used to restrict grﬁundwatef and land use, and
to protect the sediment cap.

5.3.13 Alternative 9
Alternative B Addresses the RAOs by

+ Removal of the upper 20 feat of Upland Soil area that leach creoasote-
rejated COCT (O groundwater, thermat teeatment of the removed soll to
prevent groundwater contamination followed by on-gite disposal of
treated soils, Soliditication of deesper upland soils (below 20 feet as
nacessaryl. The combination of removal and stabilization will leave
materigls onesite that will no longer laach PAHS o groundwater, thereby
preventing further groundwater discharges to the $1 Joe Fiver /
sedimants at levels exceeding cleanun standards (HADS 2 and 4),

s Removal of soils and sediments alonyg the Riverbank Soils Area, thermal
reatment of these soily, and disposal on-site. Deeper seils may be
stabiiized in this xone in combination with the stabilization of soils in
the Uptand Soits Avea {HAGs 1, 2, 3, and 4},

s  HRomovsl of St Jos Hiver sediments in Rivar Sadimend Aren that exceerd
B8CLs and could vauss risk 10 benthic or sguatic receptors or that
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could in the future contaminate other sediments leading to future risk to
benthic receptors (RAGs 1 and 3).

The concepiual approach to Alternative 9 is presented on Figures 5-23 and 5-
24,

5.3.13.1 Soils Treatment Detail {Upland Soils Area and
Riverbank Soils Area)

A complete delineation of the vertical and horizontal extent of creosote
contamination will be performed during the remedial design. The remedial
design will also consider the depth to which excavation can be successfully
performed without risk of flooding and flowing sands from the sand layer. The
delineation results and excavation dewatering and stability calculations will
define the area that will be excavated and thermally treated, currently
anticipated to be the top 20 feet of the upland sub-area. All of the deeper
contaminated soils will be treated in situ with in situ stabilization. R is
currently anticipated that the deeper soils will include the affected soils down
to the sand layer, and in localized areas may include some of the sand layer,
as determined by the results of the additional delineation. Areas of
contamination will either be excavated and thermally treated or stabilized in
situ. '

The equipment that would be used for in situ soil stabilization would be
tracked mounted drilling rigs. The anticipated depth of soils requiring
stabilization is estimated to be relatively shallow at approximately 20 feet in
depth. This stahilization would occur once the top 20 feet of scils were
removed for treatment. Due to the relatively small area requiring stabilization,
a smaller, more mobile hydraulic auger would be used on a-larger tracked
backhoe. The auger attachment would be approximately 48 inches in
diameter. Based on soil conditions at the depth of the excavation, crane mats
may be required tc offer the stability needed to perform the stabilization
activities.

Soil Removal {Upland Soils Area)

For the Upland Swoil area, the soils down 20 feet will be excavated and treated
on-site with thermal desorption equipment. Treatment will be performed to
achieve cleanup standards for soil prior to replacement on-site. Deeper,
impacted soils will be mixed in situ with Portland cement and potentially other
materials 1o create a stabilized material. The depth of mixing in place is
expected to average 25 te 30 feet below the water table. The goal of soil
excavation and treatment or treatment {stabilization) in place for the Uplands
Soil area is to treat as much of the source mass as can be reasconably
accessible. While the exact dimensions of each cannot be ascertained until
remedial design activities are accomplished, in the upland sub area, soils that
are above the cleanup standard will be either excavated and thermally treated,
or stabilized in place.

Excavation will be performed where the following criteria can be confidently
achieved. L
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-« Dewatering of the excavation to allow for access far the collection of
soil sampling to demonstrate that removal of impacted soils has
been achieved for the upper 20 feet of soils. The extent of
excavation laterally will be defined by the soil cleanup criteria for
COCs,

s Vertical excavation will continue with depth to remove as much
mass as practical without getting too close to the sand layer as to
cause uncontrolled flux of river water and running sands into the
bottom of the excavation. This will be approximately the top 20 feet,
based on our preliminary calculations. This represents
approximately 75 percent of the creosote mass that is on-site.

Stabilization will be performed for deeper soils where excavation ¢ould trigger
upward flooding. Stabilization will be performed wherever soils after
excavation remain above the soll ¢leanup standard. After stabilization has
been completed, backfilling will be performed with thermally treated soils, and
the area will be reclaimed.

Air emission controls will be incorporated into the thermal treatment. A
standard fabric filler bag house or a conventional wet scrubber will be utilized
to meet emission limits. Metals and chlorine, if present in the soils, will have a
vely low concentration. Consequently no additional contrels such as
scrubbing alkalis or carbon bed absorbers will be needed to achieve emission
limits. In a period of operation, when concentrations in the soit would exceed
emission limits at full operating capacity, operations of the thermal treatment
would be modified to either reduce the production rate or change the
contaminate concentration levels of the feed materiais.

Secondly, continuous monitoring for CO, O,, and opacity will be required. In
addition, several parameters, such as burn chamber temperature, control .
device pressure drop, and feed rate, will need to be continuously monitored as
well. An initial source test for particulate, dioxins, chlorine, and metals will be
required. The operating parameters monitored during the test will establish
the operation protocol for things such as maximum pressure drop and
minimum burner temperature for the operations plan.. There will be a cost
increase to the emissions controls that will he included as the cosi of
performing the work,

Excavated soils will be placed in a staging pile, where preparation and storage
prior to treatment will cccur. Staging piles will be used for physical operations
intended to prepare wastes for subsequent thermal treatment and perhaps
solidification (mixing, sizing, blending and cther similar physical operations).
These units will be located on-site underthe-controlof the-owner/operator, and
should not trigger land disposal restrictions. A two-year period {with a
possible 180-day extension) applies to staging piles from the time the waste is
first placed. We understand-that these piles—are not—sel - implementing,

HHEH B = e = -0 -‘ PGHTEY = 3 e G HY _Pad
design would bhe completed to meet a performance standard. EPA has
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previously allowed staging piles to be used as ARARSs for the remediation of
CERCLA sites.

If staging piles must be |ocated on a ¢lean parcel, it will be clean closed. If
located in a contaminated area, the final cleanup on impacted soil can be
coordinated with the over-all cleanup.

A contingency plan for flooding will be developed at the site and incorporated
with the site work plans. Clean soils will be used to construct a dike around
sensitive working areas such as excavations, soil staging areas and process
equipment. As a function of the source material excavation and treatment,
clean soils that surround the impacted soils will need to be excavated to
achieve slope stability. These clean soils will be used on the site potentially
for flood control berms. Upon completion of soil treatment and backfill, these
clean soils will he used to bring the excavation to the original grade prior to
remediation. Excess clean soils would then be transported off-site for other
constructive uses. Flood plain boundary issues will be addressed as pan of
the remedial design. In conjunction with the soil dikes, additional controis may
be used such as concrete barriers to increase the protection of sensitive
areas.

Other controls that will be developed and incorporated in the project work
plans will take in to consideration a maximum amount of sails that will be
excavated and stored at any one time. This will be determined in the work plan
stage of the project but would consider the size of the stockpile areas and the
volume of soils that may need to be temporarily backfilled in the case of a
flooding event.

With the exception of the 100-year storm event that occurred in the late 90's,
the typical tlooding event inundates the site with approximately six to twelve
inches of low velocity waters. Scour in the upland area has not been a factor,
even during the 100 year storm event. Excavation, treatment, and in situ
stabilization are expected o be performed right up to the shoreline, stabilizing
the upper edge of the riverbank. It is expected that no swelling from soil
additives will result in the area being mixed, which will ultimately be covered
with treated soiis from the upiand area, the riverbank area, and river sediment
area and the clean topsoil stockpile removed prior to stabilization. This area
will then be reclaimed by reseeding with grass.

Shallow groundwater entering the excavation area will be collected (excavation
dewatered) and treated to discharge limits compliant with discharge to the St.
Joe River. Impacted greundwater will be removed during excavation {both
water entrained in the removed soils, and dewatering water removed during
excavation dewatering). Additional impacted groundwater will be bound up in
the soils during in situ stabilization. - If groundwater monitoring wells show
continued contamination after these two remedial actions have been
accomplished, then natural attenuation and/or enhanced bioremediation could
" be an appropriate supplemental remediation step. These technologies are
more appropriate for remediation of traces of PAHs once the primary source
mass has been treated.
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The need for the additional groundwater treatment will be asceriained onge the
groundwater ARAR has been sellied, and after the in situ sofl remedy {and
associsted groundwater remedy) has been instalied. B is astimated that over 1
million gallong of {pctentiaily} contaminatedt water wiil b2 pumped from the
sxcavation angd treated during dewatering operations—this step will flush the
groundwater from arcund the existing coenlamination and wilt enhance the
removal of residual groundwaler contamination. This is equivalent to running
& pranp argd trapt system in the 2one of excavation with cver 40 pore volume
Hiushes--this cortainly will have an efect. The desper groundwater will aiso be
tound up in the stebifized malerials, which will ireat some additionaf zone of
potentially conlaminated groundwster., H is ltkely that thess steps will be
sufticiont 1o recover ihe groundwater gusiity in the Uplend sub-area. As
praviously sizied above, a contingeney plan will be developed in the event
unanticipated flooding of inundation conditions are sxperienced from the St
Jot River during the extavation and treatment operations.

Wells surrantly aeated sround the impacted upland soils srea, and additional
wells louiglod aller oplond soils removal and stabifization have been .
sompleted, will be sampled 1o document that the impacted groundwater has
seen removed or stebiized such thet these wells are below groundwater
sueatty standards,  F this doss nof prove 10 be the case, snhanced
biscomadiation or maniored aatural attenusiion wil be performed wntil
grounchwater gquality standards have been achieved.

Soil Tesatment: Excavated soils will be treated using thermal treatment to the
RAC for upland soils {to cleanup values develaped from Toble 4 in the
Proposed Pan, and vevised as Table §-3, in the F8), Once a representative
sharacterization analysis indicates that the ireated soils pass these cleanup
standards, they will be replaced into the excavation area, regraded and efther
revegetated or araended to reduce infiltration, The decision for how these
treated soiie will he rectaimed once they have been treated will refteet their
physical and chemical characteristios; credibifity, {acation in the landscape
arcd futire land use, and permeabtlity. It may be desirable to reduce infiltration
by the addition of bentonite 1o the soils as they are reptaced. It is anticipated
that the Upland Beil area may be used as a industrial site; land use controls
will prevent suriace disturbance once final reclamation wasg compleie,

Riverbank Solls

Tae removal of shoreling and immediately adjacent nearshore soil/sediment
will be accomplished by excavating material in the ares where sheens sre
currently generated. This area is approximately defined by the current location
of the surfsce sheen boom, Soils would be removed to & verticsl and
haorizontal extent such that ali soil exceeding the cleanug standard is removed
or stabilized. During remedial construction, groundwater would be dewatered
and treated in the same system used to desl with groungdwater ramoved
during upland excavation. The excavation is anticipated 1o extend somawhat
beyond the area of the 1989 removal and into the bank approximately 30-40
feet, which will be determined based on additional delineation infonnation
abtained prior to excavation. f is possibie that the desper soils will be
stabilized concurrent and contiguous with the upland soiis stabilization, which
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will be determined when the configuration of the upland stabilization area is
developed. The riverbank will be restored to its current the configuration. '

Removal of the shoreline soils and thermal treatment of these materials will
ensure that creosote materials are no longer present above site-specific
cleanup levels, which will eliminate the pathway for groundwater
contamination to occur. Monitoring in groundwater wells around the area of
removal will demonstrate that the removal has adequately reduced
concentrations of COCs such that the groundwater does not mobilize COCs
and therefore is protective of the sediments in the St. Joe River. This remedial
action satisfies RAO 2, RAO 3, and RAOD 4,

Removal of the shoreline sediments and thermal treatment of these materials
will* ensure that creosote materials are not present at unacceptable
concentrations. This action will eliminate the direct contact of benthic
organisms with toxic concentrations of COCs. Monitoring of sediments after
sediment removal, treatment and replacement would demonstrate that the
removal has adequately reduced concentrations of COCs in the sediment
resulting in the protection of the benthic organisms. This removal will also
prevent contact with human activities on the shore of the St. Joe Flwer This
remedial action satisfies RAO 1 and RAO 3.

5.3.13.2 Sediment Treatment Detail

Hivér Sediments Area

The removal of nearshore sediments will be performed in a manner that
protects the St. Joe River from increased suspended solids and mobilization of
creaosote-related COCs into the river. A silt barrier will be used prior to the
removal activities to creatle a zone that can be partially dewatered. This silt
barrier will be further defined in the remedial design and will need to be
capable of limiting or eliminating the tfransport of impacted sediments off-site.
These sediments will consist of what was previously defined as near shore
and off shore sediment. In situ stabilization is not proposed for the sediments
in the river. :

Alternative 9 includes a stepwise process to develop risk-based cleanup
concenirations protective of the benthic invertebrate community. This process,
which is consistent with the Washington State Sediment Management Standards
(WAC 173-204), and the process described in Alternative 8 will result in site-
specific cleanup levels (SSCLs) for PAHS in sediment. The SSCLs will be used to
identify sediment areas within River Sediment area that require further action to
protect aguatic and benthic organisms. The process used to develop the S5CLs
is shown in Figure 3-1 and described below.

Step 1 The first step will be to review the existing sediment data to identify
locations that warrant further evaluation, some of which will be
resampled for biological testing. Existing data for sediment intervals
that include the top 10 ceptimeters {or “surface sediment”) will be
evaluated in this step of the process. The concentration of each PAH
and molecular weight PAH class listed in Table (0 of WAC 173-204-520
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Step 2

'Step 3

Step 4

and Table 3-3 will be compared with the appropriate generic cleanup
screening level in Table 3-3 (l.e., the MCUL or, for sediments with very
low or high total organic carbon, the 2LAET). Sample locations where
at least one cleanup screening level is exceeded will be considered
for re-sampling.

The second step will be to select the subset of locations to be
resampled for biclogical testing. The objective is.to select enough
samples with a sufficiently high range of PAH concentrations to
ensure that toxicity is observed in at least one {but not every) sample.
Results of previous toxicity tests at the Site, in which the highest
tested concentration (58 mg/kg total PAH) was not toxic, will be used
to guide the sample selection process. Cencentrations of total PAHs
in samples at the high end of the range should be at least several
hundred mg/kg. At least twe upsiream reference locations alse will be
selected for bioclogical testing consistent with prior background
reference sites. -

The third step will be to re-sample and test the selected surface
sediment locations. I necessary, site samples will be blended to
produce one or more of the intermediate exposure concentrations
required for an informative exposure-response curve. Two acute and
onhe chronic toxicity test will be selected from among those listed in
revised Table 3-5. Statistical significance and magnitude of difference
relative to the reference, as well as the quality assurance and cleanup
screening level criteria shown in revised Table 3-5 will be used to
classify each tested sample as toxic or not toxic. Benthic invertebrate
community metrics {e.g., taxonomic richness and density) may also be
determined for co-located surface sediment samples. The community
metrics for site samples will be compared with those for the reference
samples. These results will be used to determine which sample
locations are associated with impacts to the indigenous benthic
invertebrate community. Chemical analyses also will be performed on
splits of samples which bioclogical tests are conducted. In addition to
the 16 PAHSs listed in FS Table 3-3, sediment characteristics (e.g., total
organic carbon content and grain size distribution) and "natural"
contaminants (e.g., ammonia) will be measured for each location.

The next step of this process will be to identify the PAH concentrations
that pose a risk to benthic invertebrates and select the SSCL. The
weight of evidence provided by the chemical and blological tests will
be used to determine which sample locations pose a risk to benthic
invertebrates due to PAH toxicity. The SSCL will be the lowest
observed effect concentration (LOEC). A single SSCL will be selected
for purposes of identifying sediment areas requiring further action.
Total PAH concentrations will be calculated as the sum of the 16 PAHs
listed in Table Il of WAC 173-204-520 and Table 3-3. These cleanup
levels will be based on toxicity tests of sediments contaminated from
the same basic source, Furthermore, setting the ¢leanup level to the
lowest effect concentration (i.e,, the LOEC) is a reasonably
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conservative means of addressing the inherent variability of PAH
mixtures in ambient media. That is, the site-specific PAH mixture used
in bioassay testing will determine the cleanup level selected.

The use of Total PAHs for the purpose of identifying sediment areas
requiring further action is appropriate in this case, because the SSCL
will be based on site-specific biological effects data. That is, the
SSCL will be based on the mixture of PAHs present at the Site. It is
recognized that the relative concentrations of individual PAHs in the
sediment may vary. However, this variation will be accounted for in
the biological effects data, because a range of exposure
concentrations will be tested. Selection of the lowest concentration
associated with effects (i.e., the LOEC) as the S5CL will help ensure
that cleanup is based on the most toxic mixture of individual PAHs.

~ The process for using the SSCLs to determine which sediment areas
require further action is shown in Figure 3-2 and is described below.
Specifically, the SSCLs for sediment will be used to identify the
surface and subsurface sediments in River Sediment area that warrant
remedial action to protect aquatic and benthic organisms, as defined
by RAQ 1 and RAQ 4. For RAO 1, the pathway of concern is direct
contact of surface sediment by benthic organisms, The pathway of
concern for RAD 4 is erosion and downstream transport of
subsurface sediment resulting In direct contact in the future of water
or sediment by aquatic and benthic organisms, Surface and
subsurface sediments throughout the River Sediment Area will be
extensively sampled for PAH concentrations during the remedial
design phase in order to provide adequate delineation of the spatial
extent of contamination.

The appreoach that will be used in the remedial design will include the
delineation of scour and depositional areas of the river bed. Those
areas that are delineated as depositional areas will be subject to the
stepwise process for development of the risk-based cleanup
concentrations that is protective of benthic organisms. Rt is
understood that subsurface sediment required further
characterization, which will be performed during the remedial design
process. '

The point of compliance for RAQ 1 is the top 10 centimeters of
sediment (or “surface sediment”) in the $1. Joe River (Table 3-3). This
is the portion of the sediment column that constitutes the primary
zone of biological activity. The point of compliance for RAO 4 is, on
average, the top three feet of sediment in the 5t. Joe River (Table 3-3)
{or “subsurface sediments”). This is the portion of the sediment
column that is potentially susceptible to erosion during a 100-year
flood. Total PAH concentrations representative of each point of
compliance will be used to identify the sediment areas that require
remedial action. Additional delineation of the sediment areas of
concern are planned prior to implementing the sediment remedy.
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Step 5 The final step of this process is 1o sderdify what remedial action should
be taken. Two genersl typss of sedimerd remedial actions ars
erivisioned: 1) removal and trestment, or 2} sigbilization {through
physicsl isolation or chemical stabilization). The progess for
selecting the appropriaie type of action for any given sediment
location is shown in Figure 3-2. ¥ the TPAH soncentralion i surlace
gediment exceeds the S8CL, then the sediment in thal area will be
largeted for remioval, The subsuriace inferval will be svsivated
regardiess of the dacision made for the upper sediment interval, i the
TRAM concemration i subsurface sodiment excesds the respective
8SCL, then the sediment in thal sres will be gualusted to determinn
whether stabliizadion 1o prevent erosion and downstream dispersal is
appropriate. it stabilily of subsuriace zediment aEas of concemn
cannot be sdegualely ensured, then the sediments oxaeading the
S5CL will be targeled for removal, or will be siebiltzed to remove the
erosion pathway for exposure (HAD 4.

Sediments will be removed by & “dredging” operation, for example, vacuum
removil, Jong stick excavator, hydrauiic dredge, s#le, Removad water will be
treated 1o prevent suspended solids and greossieeiated COLCs from heing
relensed with the trested waler relessed back to the river. The rigic-baged site-
specific slean up fevel for PAMSs in sediment will be used O ovaluale troated
sediments for their sudability to be roturasd to the river bed, The 880L will be
derived during the remedind desipn phased by performing foxicly fesls with
benthic invertfebrates on unireated sediments from the 5t Joe River, The
resitual FAHS in sediment following thermal reatment are nof expocied o be
as biowvailable as the PAHs in the fresh sediment tested for toxicity.
Thereiors, the BECL I8 a conservative griferion for reated sediments,

As tor spetial and ecoiogical sxtent of sedimant contamination, Alternative 9
propuses 1o sollpe! a represeniative number of sedimant samples for PAH
concentrations. Those sampiss will be compared with the S8CLs darived from
the toxicity tests on a gradient of sedinremt PAH concentrations,

Ecological extent is Smited 16 direct contact with sediments, as represented by
benthic invertebrates. Protection of mink 8 occasionally raised as an
outstanding issue. The risk assessment didn't completely role out risks to
mink, but it did indicate that any such risks are 1) due te diredt contact with
sediment rather than food web exposures and 21 margingl bacause of the small
spatia extent of contaminatian. Basically, there is a marginal risk 1o the one
mink that might use the conlaminated shoreline, but no apparent risk to the
local mink population. The Proposed Plan did not include seditment screening
values for mink. Thersfore, Alfernative 3 did not irlude protection of mink as
a distinct RAD.

Remaved sediment will be dewstered on the upland area in & manner that
keeps the malerigl segregated from upland scils.  As part of the sediment
excavation work, a sheef pile wall will be instalied &t the perimeter of those
. sedimerds that are determined through the design process with reguire
removal and realment. This sheet plle wail will be continuaus and interlocked
to prevent the migration of sediments during the construction activities.
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Removed sedimert will be mechanically excavated or hydraulically dredged
and deposited in the upiand area within a detention pond for dewatering. The
sediments will be placed In a manner in the upland area that keeps the
sediments segregaled from any stockpiled upland solls, Construction water
. ¢coHected as part of this dewatering activity will be re-circulated directly 1o the
clesed porfion of the sheet pile wall where excavation is being performed, This
will continue until the end of the sediment remaovals at which time the water
quelity of the retained water will be tested and treated if necessary. The
removed dewaltered sediment will be treated by thermal desorption and trealed
sedimant will be replaced on the upland area, or in the siver.

Prior to disposal on-site, treated soils will be tested tn demonsirate that COCs
will not continue to contaminate groundwater. Treated sedimert could be.
used for backfill in the upland area. The ramifications of this approach would
be to then dispose of clean soils excavated near the source matenial areas that
had been used in flood control berms. These glean soils would be removed
and used as fill materials off-site as to not raise the elevalion and grades with
in the fleodway area up on completion of the project.

Alternative 2 dees not propose to chemicelly stabilize within ihe river except
potentially in the area ardund the riverbank sub-ares, and if that were 10 ooour,
these materials would not be left #s the surfoce sediment, but would only be a
deeper layer that would be covered with more appropriate sediment matsrials
such as sand and gravel.  In every gther case, siabilization in the river
sediments refers o physical stabilization by capping. The malerials and
thicknesses of the cap will be determined during remedial design, with the
process including an assessment of scowr in this stretch of the siver during
flood stage, and malerials will be used for stabilization that will resist this
seoun, The sedimem transport model will be updated and expanded as part of
the cap evalustion pracess. By placing 3 cap in ihe areas of excavation of
sediments, protection would e given to those areas immediately downstream
from the effects of soour. This cap could be ireated as sediments or aggregate
materials,

RBemoval of surface segiments in the 81 Jos River containiag COCs above
BSULs would prodest benthic and aguatic receptors in this area by efiminating
the potential for thass receptors to come in goniact with impacted swface
sedinent. This remsdial aotion satisfies RAD 1 and RAO 4.
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6 Detailed Analysis of Remedlal
Alternatwes

A detailed analysis of alternatives involves the evaluation of cach alternative against
the nine criteria identified by EPA in the RI/FS Guidance. A summary of the analysis
presented in this section 1s also provided in tables that are included with the
Comparative Analysis 1n Section 7. The nine evaluation criteria are broken into-
threshaold, balancing, and acceptance criteria.

The two threshold criteria that must be met due to statutory requirements are:

s  Qverall protection of human health and the anvironmant — This evaluarion
criterion ensures that remedial actions achieve the overall remedial goal of
protection of human health and the environment. This criterion will be
evaluated and a deterrmnation of whether the alternanve is protechive of
human health and the environment in the long-term term or short-term will
be made,

s Compliance with ARARs - ARARs are statutory requirements with which
remedial actions must comply. A determination will be made whether the
remedial action would be in compliance with chemical-, action-, and
lacaton-specific ARARSs, hoth in the long-term and the short-term.

The five balancing criteria form the majority of the analysis of the alternatives upon
which remedial decisions are made. Each remedial alternative is evaluated according
to its relative degree of meeting each of the balancing cnteria. The balancing criteria
arc:

s Long-Term Effectiveness and Permanence — This critesion evaluates the
risk that may remain after implementation of remedial actions and the
longevity of that altermative, i.e. how the alternative will remain effective
over time.

s Reduction of Texicity, Mobility, or Volume Through Treatmemt - This
criterion cvaluatcs the mecthods, amounts, and permanence of treatment in
alrernatives.

¢ Short-Term Effectiveness - This criterion addresses effects of the
alternative during the implementation phase. Of specific concern are
negative impacts on  human  health and " the envirenmem  during
implementation of the aliernative and the length of time required to
implement the alternative,

s Implememabitity — This criterion considers the technical and adminisirative
implementability of the remedial alternatives. Also, consideration is given
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10 the wvailability of experiise, cquipment, and materiak for Gnplementing
remedial acrions.

»  Cost - The cost of each alicraative 1= gsivmated fo aliow a companson of
eost g costsifeoiiveness of the remedial alierastives.  Costs are
includes in Table 7-1 in this section, amd decailed costs arc ineluded in
Anpend:x B '

Ir addition (o the threshold and éalarzcingfri!eria, there are ontena for
determining acceptance of remedial akernatives by the stae and Jocal
communily.  These oriteric stz o specifically evalusted doring the £5
These criteria are typicslly evalumed duang development of the Record of
Becision after comments on i FS and the proposed plan bave béen received.
These accepiance Criteria are:

*  State Acceplance - This ¢ritenon allows for the comments of the state
agepcwes and e tribes o0 whidch the remedial action will Be implemented
10 be corsidored, '

*  Commaunity Acgeptance - 1 his criterion addresses issues and concerns the
sornrauniy may have regarding remedial setons 3 & cleanup s,

6.1 Potential Remedial Actions by Area

For the purposes of the FS, alternaiives are subdivided anc evaluated by cach physicul
area or media thar the remedial sctions address, The physical aress or mediaz by which
vervmddial actions will ‘be analyzed wrer iy Uplaad Sotke sl Groundwar, 7)
Nearshore Sediments, and 2) offshore Sediments. Alsernative 9 siightly revises the
area subdivistons into: 1) Uplands. 23 Riverback Saals, and 33 River Sedimenis

6.1.1 Upland Soil and Groundwater

The remedial alierrative components for the uplang i and groundwater are foased
ot achieving Lhe following RAOx:

o RAQ2Z- Prevest visible o fils or sheens on the 54, Joe River,

» RAO 3 - Prevent mugration of impacied stoundwater o surface sediment
i the St Joe Biver thy wouid result 18 COC goncentmtions greater than
protective levels for aguuiic and bemihic arganisms,

* RAG 5 - Prevent reudentinl and commercial ingestion of and dermad
contact with OO In grouedwargs o concentrations  greater  than
prifective loveis '

Each nlievrative addresees RAG 2 by removing andfor solidifying, or removing und
treating the shoreiing soils and immedigtely adiscent nearshoere sediment that Ciuse
vizibie o Sims or sheen in the 34 Joe River :
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To address RAC 3, the remedial alternatives, except Altemative |, use one or a
combinatton of the following methods:

¢ The existing natural biodegradation occurring at the Site;

+ Enhanced biodegradation;

s Shoreline soil solidification;

s Barrier walls,

e« Creation of a capped containment cell;

» (Groundwater monitoring,

s Upland soil excavatuon and lreatment;

® Soil treatment (stabilization in place or on-site treatment); and

« Removal.

While the FS evaluation indicaies that all these methods may successfully address
RAQ 3, the current site data regarding natural biodegradalion is somewhat limited
and this adds uncertainty to this remedial component. Contingent measures have been
included with this technology should natural biodegradation be insufficient 1o meet
RAQC 3.

Alternative 7 includes removal of all upland soils contibuting o COCs in
groundwater above protective levels. Alternatives 2 through 8 use institulional
controls o prevent human ingestion or dermal contact with groundwater 10 ensure
protection of human health in relation 1o RAQ 5.

Alternative 8 would construct a containment cell to surround the area of
impacted soil and groundwater as delineated in the Rl. Bank s¢ils, shoreline
sediments, and nearshore sediment would be removed, treated on-site, and
disposed of oft-site. Additional site characterization would determine the area
to be capped.

Alternative 9 indicates that scils down 20 feet would be excavated and treated
thermally on-site and that deeper impacted soils would be stabilized in place.
Alternative 9 describes returning groundwater to groundwater quality
standards in the Upland Soils Area. Wells cuwrently located around the
impacted Upland Soils Area, and additional wells installed after upland soils
removal and stabilization have been completed, will be sampled to document
that the impacted groundwater has been removed or stabilized, such that
these wells are below groundwater quality standatrds. If this daes not prove to
be the case, enhanced bioremediation or monitored natural attenuation will be
performed until groundwater quality standards have been achieved.
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6.1.2 Nearshore Sediments

Potential remedial actions in the nearshore sediments are focused on achieving the
following remedial action abjectives: :

¢ RAOQ | - Prolect aquatic and benthic organisms by prevenung direct
contact of benthic organisms with COCs 1n surface sediments in the 5t
Joe River at the concentrations greater than protective levels.

» REAQO?2 - Prevent visible oil films or sheens in the St Joc River.

e RAO4 — Prevent the downstream transport of COC (hat result in COC
concentrations in water or sediment that exceed levels protective of
aquatic and benthic crganisms.

To achicve the remedial action objectives in Lthe nedrshore sediments, the alternatives
involve removal of sediment adjacent to the shoreline where sheens occur and one of
the following:

¢ Enhanced natural recovery of the remaining sediments;

o Capping of the remaining sediments with some associaled rcmoval to
facility capping;

»  Removal of the upper portion of the sediments that could impact receptors
followed by capping; '

* Removal of bank soils, shereline sediments and nearshore sediments to an
average depth of 8§ feet off-site for disposal or on-site thermal freatment;

s Removal of shoreline and immedialely adjacent nearshore soil/sediment
(Ale. 9); and '

¢ Complete temoval of the tmpacted nearshore sediments.

While the FS evaluation indicates that all these methods may successfully address the
nearshere RAOs, the current. site dala regarding natural recover 18 somewhat limited
and this adds uncertainty to this remedial component.

Alternative 8 proposes removal of impacted soil and sediment to an average
depth of 8 feet. On-site thermal treatment and  off-site disposal are
componentis ot Alternatives 2 through 8.

Alternative 9 proposes to address all soils exceeding the cleanup standard in
such a way that all soil exceeding the cleanup standard would be removed or
siabilized. The extent of removal, treatment, and stabilization would be
determined based on additional delineation prior to excavation. The riverbank
would be restored to its current configuration.
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6.1.3 Offshore Sediments

The offshore sedument area does net currently pose a N3k W redeptors ay the
concentrations of COCS in surface sediments are below PROs. During fland evenis,
there 15 powential  for scounng  into  deeper  sedimenis  thar contan  wgher
concentrations of COCs. Should such scouring oocur, some sediment with COC
would be mobilized during flooding events. The semedial actions for this are Tocused
o achieving the following RAQs:

a RACQ 4 « Prevent the downstream transport of GO that results in COC
concentration in watet or sediment that exceeds levels protective of aguatic
and benthic organisms,

To achieve the RAQ in the offshore area, the remedizl alternative cemponenis
mehaded wn the B8 are:

s Assessment and moniioriag or (::jlpping;

» Canping:

s  Removal, tresdment, and disposal on-site; and
»  Hemoval

While the FS evaloation indicares that &l these methods may successfully address the
offshore RAQs, the current site data rogarding matural recovery, the potenlial for
scour during substantial flooding and the poteatiat downstream impacts have not been
estabtiched with certainty. Additionat modeling of rivar hydrawtics proposed in
Aternative 8 would further define the plfacemem and configuration of a cap to
be used on gffshore sediments. AHernative 2 would remove and freat river
sedimenis. The treated sediment would be replaced on e upland area or in
the river,

6.2 Alternative 1

The No Action Alteraative 15 a basls for comparison of the orher allernstives. ¥
would ot be effecuve io achieving all of the RAG: and wald ot mest CERCLA
siatutory  requiremenis, woladmg failing o protesr hamar bealth and  the
covironmest.

6.2.1 Protection of Human Health and the
Environmeant

RAGs were doveloped (o address the U0C0s and pathways that were noted as
providing unacceplable risk bascd on informution from tne REUBLRA. Owvendl
prewenon of human balih snd the anvircament i acineved by satsfving the BEAOs,
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6.2.1.1 Upland Soil and Groundwater

The No Action aiternative does not implement the nstitutional controls ta fully
ensure there ts no future use of groundwater and, therefore, does not satisfy RAQ 5.
This aliernative also does not take action to address sheens (RAO 2) or the
groundwater to sediment pathway (RAO 3) that may cause nisk to aquatic and benthic
~receptors. 1t is unlikely that this alternative - would be protective in the long-term.

6.2.1.2 Nearshore Sediments

This altermative is unlikely to be protective of the benthic and aquatic receptors
potentially at risk in nearshore sediment since no remedial actions are taken to
address RAOQ 1, RAO 2, and RAO 4.

6.2.1.3  Offshore Sediments

Current Site conditiens satisfy RAO 1. For RAO 4, uncertainties exist related to the
poteatial for, and magnitude of scour. Therefore, RAO 4 is not considered effectively
addressed under the No Action alternative.

6.2.2 Compliance with ARARs

O the chemical-specific ARARs and TBCs, Aliernaiive | would not comply with the
tfederal Safe Drinking Water Act (MCLs), Washington State Sediment Management
Standards, and EPA Region IX Preliminary Remediation Goals as indicated in Table
0-1.

No action-specific ar location-specific ARARs or TBCs are expected to apply, as no
remedial actions ‘would be performed at the Site.

6.2.3 Long-Term Effectiveness and Permanence

The long-term effectiveness and permanence s evaluated based on residual risk that
may exist after implementation of remedtal actions and the adequacy and reliability of
controls that ensure continued protectiveness.

6.2.3.1 ‘Upland Scil and Groundwater:

The No Action aliemative 1s unlikely to provide long-terim protection of upland soils
and groundwater for several reasons. First, fate and transport modeling (Appeadix C)
shows that groundwater at the Site may cause risk to aquatic and benthic receptors
- due 10 sediment conmtamination and -a No Aclion would not change the currenl
- siuation. . With regard to potable groundwater use, institueional controls (City
ordinance) currently exist, which prohibit this use and require connection to Cily
water. The Site wili remain on the Aoodplain so future use is unlikely. While the
permanence of a City enlorced institutional control has some uncertainty, the five-
year review that will be included as part of the remedy will ensure thut 1he City
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controls cemain n place. In addition, some DNAPL mobility may remain that is not
addressed under No Action. Finally. this alternative does not provide any monitonng
to determine protection or lack of protection of human or ecological receptors.

6.2.3.2  Nearshore Sediments

Current conditions in the nearshore are not protective for benthic receptors.
Radioisotope dating suggests that net depositton may be occurring in the nearshore
sediment area of the Site. As a result, the nearshere sediment area may nawrally
recover and this alterative may be protective in the long-term. However, significant
uncertainty surrounds the natural recovery data and without further assessment,
conditions can not be assumed to become protective in a reasonable time frame.

6.2.3.3 Offshore Sediments

Current Site conditions satisty RAG 1. For RAO 4, uncertainties exisl related to the’
potential for, and magnitude of scour. Given these uncertainties, the potential cxists
that current conditions would not remain protective in the long rerm. 1n addiuon, , the
alternative does not include any means to further determine or ensure this
protectivengss.

6.2.4 Reduction of Toxicity, Mobility, or Volume
through Treatment

This section discusses how the alternative reduces the toxicity to receptors, mobility,
or volume of COC at the Site. :

6.2.4.1 Upland Soil and Groundwater

This alternative does not include treatment. There may be limited biodegradation of
COC over 2 long 1ime scale,

6.2.4.2  Nearshore Sediments

This alternative does not include lreaiment.

6.2.4.3 " Offshore Sediments

* This alternative does not include ireatment, nor does it reduce the toxicity, mobility,
or volume of Site COC.

6.2.5 Short-Term Effectiveness

Short-term effectiveness is based on the potentizl impacts to the community, workers,
and environment during implementation of the alternative. In addition, the length of
tme for the alternative to achicve protectivencss is considered.
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6.2.5.1 Upland Soil and Groundwater

With regard to potential impacts, the No Action alternative is highly effective in the
short term as no remedial actions would occur. However, with no action, the time for
the alternative to achieve protectiveness would be lengthy.

6.2.5.2 Nearshore Sediments

With regard to potential impacts, the No Action alternative is highly effective in the
short term a5 no remedial actions would occur. However, with no action, the time for
the alternative to achieve protectiveness would be lengthy.

6.2.5.3 Offshore Sediments

With regard to potential impacts, the No Action alternative is highly effective in the
short term as no remedial actions would occur. However, with no action, the time for
the alternative to achieve protectiveness would be lengthy.

6.2.6 Implementability

Implementability includes the technical feasibility of construction of the alternative,
admunistrative feasibility of implementing the alternative, the availability of the
services and materials requircd to implement the alternative, and the ability of
monitoring to ensure effectiveness of the remedy.,

6.2.6.1 Uplands Soil and Groundwater

The No Action alternative is easily implemented, but there is no monitoring to
evaluate changes in risks to human or ecological receptors.

6.2.6.2 Nearshore Sediments
The No  Action alterative is easily implemented, both technically and

administratively, but does not provide additional protection for receptors, nor does it
monitor for any changes in risks to receptors.

6.2.6.3 QOffshore Sediments

This allernative can easily be implemented at the Site, but does not provide additional
protection for receptors, nar does it monitor for any changes in risks (o receptors.

6.2.7 Cost

There are no costs associated with the No Acton Aliernative.
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6.3 Alternative 2

Refer to Section 5.3.2 for the description of Alternative 2.

6.3.1 Protection of Human Health and the
Environment

RAOs were developed to address the COCs and pathways that were noted as
providing unacceptable risk based on information from the RI/BLRA.  Overall
protection of human health and the environment 15 achieved by sansfying the RAOs.

6.3.1.1 Upland Soil and Groundwater

Shoreline removal provides a buffer in the shallow unit that should allow natural
attenuvation to reduce COCs to protective levels prior to contacting surface sediment. -
Remaving and replacing shoreline soil removes source matertal to allow natural
attenuation to proceed from a more distal source, farther from the receptor such that
natural attenuation produces protective concentrations at the receptor. Monitonng is
used to determine if natural aitenuation is adequately reducing concenirations of COC
in both the shallow silt and interbedded units.  Analysis of data collected in the
RI/BLRA (see Section 2) indicated that this may be the case. However, uncertainties
currently exist around the rate of site-specific biodegradation and this needs to be
confirmed in crder to demonstrate protection.  Instituional controls would be
implemented to prevent potable groundwater use. Contingent actions would be
implemented if natural attenuation was not effective in reducing COC concentrations
as necessary (o protect sediment. Uncertainties exist around the volume of remaining
maobile DNAPL at the Site. This alternative is protective if the volume remaining is
limited and removal of thin shallow sand layers containing DNAPL prevents
remaining migration Lo the river. Howecever, the long term protection 1s uncenain.

Shoreline removal activities may result in a fallure to satisfy RAO 4 but these effects
would be mitigated to the extent possible by physically isolating the removal area
from the rest of the river.

6.3.1.2 Nearshore Sediments

Removal of nearshore sediments that ts a2 component of the combined soil/sediment
removal action described in Secuon 3.3.2.1 will reduce the potential for sheens
adjacent to the river bank. An additional component of the remedy for nearshore
sediments is enhanced natural recovery as described in Section 5.3.2.2. Since the
timeframe to establish protective conditions though natural recovery is on the ocder of
years, a thin layer of clean material would be placed over the area of ncarshore
sediments to prevenl receptor contact in the short term and allow a timeframe
neeessary for enhanced natural recovery 1o progress.  Following placement of Lhe
clean material, an assessment would be completed o address uncertainties associated
with natural nearshore recovery and associated protectiveness,  This assessment
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would evaluate the potential for erosion in the nearshore area and the associated risk.
Where erosion may occur and cause risk, the area would be covered with an erosion-
resistant material. Duta collection and evaluation are required to determine the long-
term protectiveness of this altermative. I the evaluation determines that natural
recovery would not be effective, contingent actions (capping) would be impiemented.

6.3.1.3  Offshore Sediments

This alternative provides for assessment to ensure continued protection of human
health and the environment and satisfaction of RAO | and RAO 4. This assessment
would provide additional empirical information of rhe actual scour and potential risk
10 receptors. Should the monitoring determine that the situation is not protective of
receplors, contingent actions (capping) to protect human health and the environment
would be implemented.

6.3.2 Compliance with ARARs

Generally, all chemical-, location-, and action-specific ARARS can be met during
consiruction and in the long-term through proper design of rcmedial actions and
permitting as indicated in Table 6-1. The ARAR that would not be met by this
remedy 15 the ARAR of returning groundwater to COC concentranions below MCLs.
It is unlikely to be technically practicable to return groundwater to drinking water
standards without complete removal of impacted soils and groundwater from the Site.
The use of an alternate regulatory mechanism (T waiver) may be required to ensure
compiiance with this requirement.

6.3.3 Long-Term Effectiveness and Permanence

Long-term effectiveness and permanence is evaluated based on residual risk that may
exist after implementation of remedial actions and the adequacy and reliability of
controls that ensure continued protectiveness,

6.3.3.1 Upland Soil and Groundwater ,

Removal of the shoreline soils 1s an effective remedy 1o prevent sheens and provide a
buffer zone for natural attenuation to occur in the shallow groundwater. While
uncentainties exist, RIVBLRA data indicate thar, natural biodegradation of COC in
groundwater s ltkely cngeing at the Site. Monitoring is required to ensure thal the
shoreline removal along with natural attenuation of groundwater would be proteclive
of aquatic and benthic receptors, and contingencies would need to be implemented if
existing degradation was not sufficient. The certainty that this remedy will be
protective int the long-term is low since DNAPL was to be considered mobiie and able
to migrate into the shoreline removal area. In addition, the current evaluation of
nalural attenuation s based on limted Site data and literature values. The
effectiveness cannot be confirmed through monitoring  wntil the remedy s
implemented. Contingent actions, such as eshanced bioremediation would he
implemented if this alternative was not effective in the long-term.
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With regard to potable groundwater use, instmutional controls (City ordinance and
zoning) cuerently exist, which prehibit this use and require connection to City water.
Zoning for the site is industrial use only. The Site will remain on the floodplain so
future use is unlikely. While the permanence of a City enforced institutional control
has some uncertainty, the tive-year review that will be included-as part of the remedy
will ensure that the City controls remain in place. '

6.3.3.2 Nearshore Sediments

By immediately providing protection for aquatic and benthic receptors through
placement of a layer of sand over the nearshore sediments and determining the degree
of natural recovery occurring at the Site and providing the necessary cnhancements to
make the Site proiective, this aliernative can be effective in the long-term. Since the
alternative is based on naturally occurring processes and does not require any active
remedial measures afier construction, it is ikely 1o be permanent, if effective. Long-
term monitoring to ensure continued protection would be reguired. Due to the current
risk posed by surface sediment, and the uncertainty regarding the rate of natural
recovery and the relationship between flood scour and depositional periods, this
alternative rates low for long-tcrm effectivencss.

6.3.3.3 Offshore Sediments

Currently, surface sediments in the offshore are protective of receptors as sediments
in the offshore do not exceed PRGs for RAO 1. The long-term effecliveness and
permanence of this situation will be cvaluated through detailed monttoring and
assessment.  If or where this assessment demonstrates risk, capping will be
completed. While offshore capping is referred to as a contingent action, it is
explicitly included in rthe alternative. During implementation of the remedy, risk
would be addressed through natural recovery and placement of new erosion-resistant
material as deemed appropriate due to an assessment indicating ability to erode and
cause risk.

6.3.4 Reduction of Toxicity, Mobility, or Volume
through Treatment

This section discusses how the alternative reduces the {oxicity o receptors, mobility,
or volume of COC at the Site. o
t

6.3.4.1  Upland Soil and Groundwater

Natural biodegradation of COC in groundwiter provides biodegradation of COC
dissolved in water, & form of treatment. This would reduce the volume of COC
through metabolization of the COC into non-toxic compoenents. It would also reduce
risk to receptors in the St. Joe River by reducing the volume of contaminants
approaching the River.
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The soifs removed from the shoreline are asssmed o contaig COC concemranons
exceeding 10 times the Universal Treatment Stundards. These soads cannot be land
disposed in the United States and would either be incinerated, which wounid desiroy
the COC, or treated until TOC coacentmlions were less thaa 1l times the iaiversal
Treatment Standards. Ef these soils were treated, ¢he treaiment wouid be performed of
a permirted off-site biclogical or thermal treatinent faciiny. The COC resied & these
off-site facilines would be destroyed or metaboiizsd.

65.3.4.2 Nearshore Sediments

The nearshore sediment removed from the arez adiacent o the shoredioe is assumed
o comain COC concentrztions exceeding 10 Hlmes the Liniversal Teoatment
standards. These souls cannot be land disposed o the United Sraies and would either
be incinerated, which would destroy the COC, or dreated unhl COU canceniralions
were fess thar 10 times the Universal Treatment Standards. If these soils were
treated, the treatmeni woild be performed ar a permittec off-site bictogical or thermal
treatment facilily. The CTOC treated at these off-site facifities would e dessroved or
metabolized. :

Some degradation of COCs in nearstiore sediments will occss naturally snd Jong-ierm
raeurs: burial of these COCS may occur.

8.34.3 Offshore Sediments

to aceive mesment (e ichaded in this aliernative, though some degradarion of COC
will fodur paivrally.

6.3.5 Short-Term Effectivenass

Short-term clivetiveness 1x basad on the poteniial impacts 1o (he community, workers,
and envirenment during implementaion of the aliernative, In addition, the lengih of
timie for the alicomative 10 achieve prorctiveness s considered.

£3589 Upland Soll and Groundwater

There wouid Be some potenlinl for addilional risks 10 receplors in the 5t Joe River
dup to the incressed potenitid Tor reisases of COC to the River during construction,
The potential foe oreleases o the 81 Joo River during comstuction would be
minimized 1o the extent possible by serforming work during low water condinens aad
by using enginesning vontrols sieh 85 4 portalle das (o fselate the romoval area to
the exiemt pussible.  Despiie the use of such contmls, a0t wll nsk of release of
costymingied sediment oy surfnes wader impacied by the pomedial selivitics can be
eliunated. Potential health risks 0 workers wouid be minimized through the use of
paginecring conimds and work pragtices 1o avoid coatact with Sie COC. Potential
heatih risEs to the community angd ferrestiaal scutogical receplors would be controdisd
drough eaguedring contrids sueh 23 lencing 10 restrict accoss and dust suppression o
prevent oif-site fransport,  lassitutional ceasols ond moniioring would agl Rave
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potential adverse effects, except for minor potental impacts to workers during
construction. These potential risks could easily be controlled through engineenng
controls.

The on-site construction portion of this alicrnative could be completed in less than
onc year, but a longer period would be required to determine the effectiveness of
monitored natural attenuation in maintaining long-term protection, and to implement
a contingency if necessary.

6.3.5.2  Nearshore Sediments

Scme resuspension of sediments and potential impacts on water quality and benthic
and aquatic habitat will accur during placement of enhanced recovery measures such
as a thin layer cap. -These would be mitigated to the extent possible through design of
the natural recovery enhancements and their placement methods.

Placement of the initial layer of cover over surface sediments exceeding PRGs could
be constructed fairly quickly, with an actual design and construction time of less than
one year. Permitting (or the substantial equivalenmt thereof) would require 2 mulu-
stakeholder proccss that could require up to another year. The initial assessment
could be completed within a year. Depending on the resulis of this assessment. an
erosion resistant cover could be placed over the appropriate areas. The design,
constructicn, and permitting (or substantive equivalent thereof) would require a
similar timeframe to that of the initial cover over the nearshore sediments. Ongoing
monitoring of the sediments would require longer timeframe to ensure protection in
the long-term." ' :

Assessment of the ncarshore is unlikely to have significant short-term effect on
human health or the environment. However, the initial placemenl of a cover over the
nearshore sediments and any erosion resistant cover réquired, this construction would
likely cause some suspension of sediment and poteatial irmpact to water quality and
aquatic habitat due to this resuspension, Placement of the cap will also impact
benthic habitat. These impacts would be mitigated to the extent possible through
construction methods and controls.

6.3.5.3 Offshore Sediments

Similar to the nearshore sediments, the inital assessment work (10 be performed in
conjunction with that tor the nearshore sediments) would take less than a year and
have Ditile effect on human health or the environment. Permitting {or substantive
equivalent thereof) and placement of any erosion resistant material necessary would
take one or more years, and is likely 1o have some ettect on the St. Joe River.

6.3.6 Implementability

Implementability includes the technical feasibility of consiruction of the aliernative,
administrative feasibility of implemeniing the alternative, the availability of the
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services and materials required to implemient the silornative, and the abiliny of
monitoring to ensure effectiveness of the remedy.

6.3.6.1 Upland Soil and Groundwater

This portion of the aligrmetive s casily imglomented. Admimstratively, this
alternative may require satisfying the gquivalest of the subiantive requirements
assofated with Seetion 404 pesmitting and the E54&, such a5 performing m-wuter
wark during “fish windows.”

*

§.3.6.2 Nearshore Sediments

Removal of sedirments adiacent 10 the shoreling can be implemened from ihe
shoreline W comjunction with the shoreline removal.  Agam, the substantive
reqwrements of a Section 404 permit may be required and would be mei.

The nitial placement of a layer of sand or clean sediment can be construcied af the
Sue. It moay require mobilization of speodic equipment such as barges, bt these
should be generally available wathan the Lake Copur ' Alene basin, Some specialized
consirueton  koowlpdge and experencg 18 also required to  conmstract  the
eahancements; this expenence i3 avalable within the western United Swres
Adwuniscratively, 2 multiple stakcholder process wall be required to address thf:
pormiiting reguirements for placement of natural reeovery enbancements.

Monitoing can sdequately determine tne effechiveness of the remedy.  Should
moationng show tha e natursd recovery was nol occoming an the designed rare,
agshtional remedial aotlans may be necassary. These actions are likely to volve use
of mze intrusive engincered means 10 redace nsks 1o benthie and aquatic réceptors,
SUCH a8 cupping of removal,

6.3.683 Mshore Sediments

This remedy could easily be implemenied, requiring similar equipment o that used at

the Site daring the RVBLRA investization and no speafic penmating requirements,
Should placement of erosion proloction be roguired, # would be nocessary 19
complete ihe muiti-slakeholder substuntive -permitting  requiroment process, a8
previcssly discussad,

6.3.7 Cost

Costs for each allemative have been estimoted based on the evalunations and
assampions discussed in the FS. Some variation n ihe consiruction end cost of the
ahernative is likely (0 ooowr as the design process for he selected shiornalive
proceeds, The estimaied cost of this wliernagive 3 34,180,008 if 304 aad sediment ume
meinerated and disposed off-site.
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6.4 Alemative 3a

See Saction 5.3.3 for the desonpion 6f Mmr‘ﬁatwﬁ 3a,

6.4.1 Protection of Human Health ané the
Enviranment

RAGS were doweloped to address the COCUs and pathways that were noted &8
groviding unaceeptable sk based o informativn From the RVBLRA. Ovenl)
prowecuon of buman health and the environment 18 achieved by satisiving the RALUS.

§.4.1.1 tipland Soil and Groundwater

Soiidification of the shorehian snd assecwmied nearshore removal ensure that any
DNAPL in the shallow zone is immobilized. DNAPL s sand stiazers would rmeain
at depth.  Data suggests thal there o bmiled mobilny and these deeper thin saed
nvers 2y aot reach the mudiine. However, some uncortnisty exisns and monitoring
and Contmgencies Could be nscessary f deepsr DNAPL bepan 1 mobiie
Sobidifivation of e shoreling i lkely o cause prousdwatsy 10 Dow srousd and
befow the sobdified aren, which Increstes the flowpath of impacied gooundwater from
the shallow cone 10 sediment. Appropriaie moniforing loecalions would be determined
as part of remedial design. Madeling or additional monitodng of groundwater How
may be necessary o design the monitoriag program.  Initisl montionng would be
required (o detergnnie the profeciveness based on 4 siesperific iiegradution raie
Conilnued momonng woild ensure that natura) processes aee adegusicly saducing
cosicentrations of COC such dut the groundwarer 8 protective of the sedimenis inthe
S for River. Insuttional controls will proves: poiable groundwaisy use. These
remedial actions sausdy RAOC 2, BAD 3, and RAC 5 Conlingeut actives would b
implemented  if patwral  atienuation  was  aof successful v seducing TOU
concentraticns In proundhwater such dur the proundwaer would aol oxcesd PROS
when it came inio Comtact with sediment.

Shomiipe solidification sciivities may sesult ia releases 1o the tiver of comont sturry
of COCs that would canse failure of RAQ 4. These effects would be muigated 1o the
oxieitl possible by physically solating the sobdification srea from the river,

6.4.1.2  Nearshore Sedimenis

Remavid adjacent 1o the shorcline would peofecr bonthic sad agoatsc recepion i this
urca by climinating the polential for these receplors 1o contd! impacied suefsce
sediment in the nearshore area. This removal would eliminate the upner sedinesy o
1he arca where sheens are generued,

Capping of the removal area und remainder o the nearshore area would also protact
benthic and aguabic receptors by climingting the poental for Tese goepiods @
contact the surface sedunents.  Cappieg requires the rgoval of sone nearshore.
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impacted sediment to facilitate capping. This sediment removal would help further
prevent sheens from this arca.  In addition, a methune collection system located
bencath the cap will prevent disturbance of the sediments by methane bubbles and
production of sheens associated with these reieases. These remcdial actions would
satisfy RAO 1, RAO 2, and RAO 4, Long-term monitoring of the cap would ensure
continued effectiveness.

There would be some impacis on benthic and agquatic receptors in the short-term, as
dredging and placement of the capping matenals are likely to displace sediments and
suspend them in the water column, which could then be transported in the St Joe
River. Selection of a qualified contractor will help minimize these releases although
some releases are unavoidable.

6.4.1.3  Ofishore Sediments

This alternative provides for an assessment of scour and associated risk and
subsequent monitering, with implementation of erosion protéction a$ necessary,
This monitering would provide additional empirical informaticn of the actual scour
and potential risk to receptors. Should the monitoring indicate that the situation is not
protective of receptors, addirional remedial actions to protect human health and the
environment (capping) would be implemented. This program would ensure continued
protection of hurhan health and the environment and satisfaction of RAO I and RAQ
4.

6.4.2 Compliance with ARARs

Generally, all chemical-, location-, and action-specific ARARs ¢an be met during
construction and in the iong-term through proper design of remedial actions and
permitting as indicated 1n Table 6-1. The ARAR that would not be met by this
remedy is the ARAR of returning groundwater 1o COC concentrations below MCLs.
It is unlikely to be technically practicable 1o return groundwater to drinking water
standards without cornplete rernoval of impacted soils and groondwater from the Site.
The usc of an alternate regulatory mechanism (T waiver) may be required to ensure
compliance with this requirement.

6.4.3 Long-Term Effectiveness and Permanence

The long-term effectiveness and permanence 15 evaluated based on residual misk that
may exist after implementation of remedial actions and the adequacy and reliability of
controls that ensure continued protectiveness.

6.4.3.1 Upland Sail and Groundwater

Solidification and removal of some sediments and soils along the shoreline will
prevent sheens from these soils/sediments. This removal and solidification wil] also
prevent shallow DNAPL migration to the river, and will increase the shaliow
groundwater flowpath to surface sediment in the river, allowing additional time and
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distance for aatural processes o coeur outside the area of heavy DNAPL impacts in
soit. While sacenaintios over the magnitode of biddegradanon exil, camphing as past
of the RYBLRA Indhicaie that nuursl Bodegradation & likely accorring and may be
effective in preventing sroundwater from advarsely inpacticg sediment. Monitoring
wonld ssrve o deternung (he Jong-tenn effectiveness of this blodegradation, Dug 1o
HACTIHRLes cm*é-mgmz actions, such as enhanced Moremedision {se Aliernmive
3nY could be necessary i monkoring ndikeed 22‘13' the semedy was not sulficienly
DECIRCE V.

Wil repard ¢ potsble greundwater use, mstiutionsl cootrols [City ordinance and
roring) currently oxist, which probibit deis ose and require conneciion 10 City water,
Zoning for the site 18 industrial use only. The Site wilf remsaic on the flovdplain so
fature use 15 unbikely, Whils the poranesce of a City enforced insttutional conirol
has somc uncertainty, the fve-vear review that woll be mcladed w8 part of the remedy
will ensure thal e OV cORUDis remain In plage.

6.4.3,2 Mearshore Gediments

Through placement of an enginserad vap and aswociated dredging. this cemedy would
Be etfective in e loeg term. As the <ap would be engineered 10 resist all anticipate
disturbance events such as flooding and methane generation, it wold be a permanent
seiutign, Momtoring would be required o condism long-term cap integrity.

65.4.33 Dffshore Sadim&nta

Currently, surface sedirmeits in the offshore are protective of receptors. as sediments
:n the offshore do not exceed PRGs for RAOQ 1. Curently, surface sediments in the
cftshore are protective of receptors, as sediments in the offshore do aot exceed PROGs
for RAQ |, The long-term effectiveness and permanence of this suuation will be
evainaied through detailed monitoring and assessment compteted during the remedial
design phase. This assessment would identify current snd fubire risks from grosion.
Drsring implementation of the remedy, risk would be addiessed through placement of
new ¢rosion-resistant material n Ihl:rbt: areas than the sssessmant indicates conkd erode
and causg risk.

6.4.4 Heduclion of Toxicity, Mobility, or Volume
through Treatment

Thas section discusses how the alternative redoges the woxicny @ recopons, nebility,
or volumie of COC at the Siie.

6.4.4.1 Upland Soit and Groundwater

Rates of natural biodegradanion ot the RBite hove rot beon quanrified, bt 1o the exten
thar brodegradation cocurs, 11 iy o form of eatment.  This would reduce the volame
of COC through metabolization of the COC ino noa-axic componems. There would
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also be some reduction in risk to receptors in the St. Joe River by reducing the
volume of contaminunts approaching the River.

6.4.4.2 | Nearshore Sediments

Removal adjacent o the shoreline and additional removal to facilitate capping would -
reduce the volume of COCs in the nearshore scdiment area. Capping would reduce
potential toxicity to receptors through elimination of receptor contact with surtace
sediment containing unacceptable concentrattons of COC. A cap would also reduce
the potential mobility of nearshore surface sediments in dislurbance events. The
sediments removed from the shoreline 10 allow placement of a cap are assumed to
contain COC concentrations exceeding |0 times the Universal Treatment Standards.
These soils cannot be land disposed in the United States and would cither be
incinerated, which would destroy the COC, or treated until CQC cancentralions were
less than 10 times the Universal Treatment Standards. 1t these scils were treated, the
treatment would be performed at a permitted off-site biological or thermal treatrment
facility. The COC treated at these off-site facilities would be destroyed or
metabolized. .

6.4.4.3 Offshore Sediments

No active treatment s included in this alternalive, though some degradation and
burial of COC may occur naturally. '

6.4.5 Short-Term Effectiveness

Short-term effectiveness 1s based on the potential impacts to the community, workers,
and the environment during impiemenmtation of the alternative. In addition, the. length
of time for the alternative to achieve protectiveness is considered.

6.4.5.1 Upland Soil and Groundwater

There would be some potential for additional risks to receplors in the St. Joe River
due to the increased potential for releases of COC 1o the River during construction.
The potential for releases to the St. Joe River during construction would be
minimized to the extent possible by performing work above the water line during low
water conditions. Potential health nisks to workers would be minimized through the
use of engincering controls and work practices to avoid contact with Site COC.
Potential health risks to the community and terrestrial ecological receptors would be
controlled 1hrough engineering controls such as fencing 1o restrict access.
Institutional controls and monitoring would not have potential adverse effects. Some
potential effects to workers could be expected during construction, but these would
easily be controlled through engineering controls. Provided natural biodegradation is
sufficient, this alternative would achicve protectiveness in a short period of time.
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6.4.5.2 Nearshore Sediments

Some resuspension of sediments and potential impacts on water quality and aquatic
and benthic habitat will occur during removal of the shoreline sediments and cap.
placement. These adverse impacts would be mitigated to the exient possible through
design of the cap, timing of its placement and its placement methods.

Cap construction could be completed within one year, after permitting was complete.

6.4.5.3 Oftshore Sediments

This alternaiive would not cause adverse effecis on the community or the
environment. Risks to workers associated with assessment and monitoring activities
could be mitigated through proper work practices. Should placement of eroston
protection be required, the placement of this cover would cause resuspension of some
sediment. These resuspended sediments could causc impacts to waler guality and
potentially risk to receptors in the St. Joe River. Cap placement may also disrupt
benthic habitat that is not impacted by COC.

6.4.6 Implementability

Implementablity includes the technical feasibility of construction of the alternative,
administrative feasibility of implementing the alternative, the availability of the
services and maternals required to implement the alternative, and the ability of
monitoring to ensure cffectiveness of the remedy. '

6.4.6.1 Upland Soil and Groundwater

This remedy can be technically tmplemented at the Site, though mobilization of
grouting equipment from a more distant area would be necessary, as pressure
grouting is a specialized process.

65.4.6.2 Nearshore Sediments

Removal of sediments adjacent to the shoreline is can be implemented from the
- shoreline in conjunction with the shoreline removal. Capping of the ncarshore
sediments can also be technically implemented, though detailed design and
potentially design- studies would be nccessary o ensure conslruction quality,
determine short-term effects on receptors during removal and cap placement, and 10
confirm the arca to be capped. A multi-stakeholder process would be required to
fulfill the subsiantive requirements of permitting for the removal and capping.

65.4.6.3 Offshore Sediments

This remedy could gasily be implemented, requiring similar equipment to that used at
the Sitc during the RI/BLRA investigation and no specific permitting requirements.
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Placement of erosion controls, if required, would necessitate a rmulti-stakeholder
process similar to that required for placement of the nearshore cap.

6.4.7 Cost

Costs for each alternative have beer estimated based on the evaluations and
assumptions discussed in this FS. Some variation in the construction and cost of 1he
alternative is likely to occur as the design process for the selected alternative
proceeds. The cost of this alternative 15 approximately 35,100,000 if soil and
sediment cxceeding 0 times the UTS are incincrated and disposed off-site.

6.5 Alternative 3b

Refer 1o Section 5.3 4 for the description of Alternative 3b. -

6.5.1 Protection of Human Health and the
Environment

RAOs were developed 1o address the COCs and pathways that were noted as
providing unacceptable risk based on information from the RVBLRA.  OQwerall
protection of human health and the environment is achieved by satisfying the RAQs.

6.5.1.1 Upland Soil and Groundwater

Solidification of the shoreline and associated nearshore removal ensure that any
DNAPL in the shaliow zone is immobilized. DNAPL in thin sand layers would
remain at depth. Data suggest thar there 15 limited mobility and these deeper thin
sand lavers may not reach the mudline. However, some uncertainty exists and
monitoring and contingencies could be necessary it deeper DNAPL were to mobilize.
Solidification of the shoreline also provides a physical barrier to any future DNAPL
or groundwater migration through this area.  This solidification also increases the
flowpath of impacted groundwater from the shallow silt unit to sediment, which
allows additional time and distance for natural processes to occur in an area not
heavily impacted by DNAPL in soil. By enhancing biodegradation of COC in
groundwater (1.c., producing aerobic cenditions) in the shailow silt and underlying
interbedded units, groundwater quality would improve prior to discharging 1o the St
Joe River, thus providing additional cerainty of protecting aquatic and benthic
rcceptors refative to Alternative 3a. These remedial actions satisfy RAO 2, RAO 3,
and RAO 3. Monitoring would be required to initially determine the protecliveness,
based on site-specific biodegradation. Monitoring would also be required in the long-
term to confirm the long-term protectiveness.

Some minor short-term impacts on the environment may occur during solidification
of shoreline soils, but these effects would be mitigated to the extent possible by
physically isolating the solidificavon area from the rest of the river. Institutional
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controls ensure protection ot residential or commercial bumans who may ingest or
come into dermal contact with Site groundwarer.

Instituticnal controls will prevent potable groundwater use.

6.5.1.2 Nearshore Sediments

See Allernative 3a.

6.5.1.3  Offshore Sediments

See Alfternative 3a.

6.5.2 Compliance with ARARs

Generally, all chemical-, location-, and action-specific ARARs can be met during
construction and in the long-term through proper design of remedial acrions and
permitting as indicated in Table 6-1. The ARAR that would not be mct by this
remedy is the ARAR of returning groundwater to COC concentrations below MCLs,
It is unlikely to be technicallvy practicable 10 return groundwater to drinking water
standards without complete removal of impacted soils and groundwater from the Site.
The use of an alternate regulatory mechanism (T1 waiver) may be required to ensure
compliunce-with this requirement.

6.5.3 Long-Term Effectiveness and Permanence

The long-term effectiveness and permanence is cvaluated based on residual risk that
may exist after implementation of remedial actions and the adequacy and reliability of
controls that ensure continued protectiveness.

6.5.3.1 Upland Soil and Groundwater

Solidificanion along the shoreline will prevent sheens from this area and will prevent
shallow DNAPL migration to the river. The solidification will also increase the
shallow groundwater flow path to surtace sediment in the river, allowing additional
time and distance for biodegradation of COC. Enhanced biodegradation will add
certainty that biodegradation will result in protective concentrations. Implementation
of long-term monitoring would also be required to determine the long-term
effectiveness of this site-specific biodegradation.

With regard to potable groundwater use, institutional contrels (City ordinance and
zoning) currently exist, which prohibic this use and require connection to City water.
Zoning for the site is industeial use only. The Site will remain on the floodplain so
future use is unlikely. While the permanence of a City enforced. institutional controt
has some uncertainly, the five-year review that will be included, as part of the remedy
will ensure that the City controls remain in place.
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6.5.3.2 Nearshore Sediments

See Alterntive 3a.

6.5.3.3 Offshore Sediments

See Alternative 3a.

6.5.4 Reduction of Toxicity, Mobility, or Volume
through Treatment

This section discusses how the alternative reduces the toxicity ta receptors, mobility,
ar volume of COC al the Site.

6.5.4.1 Upland Soil and Groundwater

As the spoils from pressure grouting of the 1999 removal arca and underlying soils
are expected to be below 10 times the Universal Treatment Standards, they would
likely be disposed in a landfill. No treatment of these soils is planned.

Enhanced bioremediation would promote biodegradation of Site COC by altering
groundwater conditions from an anaerobic to aercbic system. This treatment would
reduce the volume of COC and would reduce the potential toxicity to benthic and
aquatic receplors by reducing the volume of COC to which these receptors could be
exposed.

6.5.4.2 Nearshore Sediments

See Alternative 3u.

6.5.4.3 Oftshore Sediments

See Alternative 3a.

6.5.5 Short-Term Effectiveness

Short-term effectiveness is based on the potential impacts 1o the community, workers,
and environment during implementation of the alternative. In addition, the length of
time for the alternative to achieve prolectiveness is considered.

6.5.5.1 Upland Soil and Groundwater

There would be some potential for additional risks to receptars in the St Joe River
due to the increased potential for releases of COC to the River during consiruction.
The potential for releases to the St. Joe River during construction would be
mimmized to the extent possible by performing work above the water line during low
water conditions. Potentia! health risks to workers would be mintmized through the -
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use of sngiseering conteols and work practices 10 avoid conatact with Sie LOC
Potential health risks 1o the comumunity and terrestral ecologicdl recepiors wouid be
conttiifed dwongh snglacecdng contrals such as fencing to restrict access, Enhanted
piodegradation adds some sharl-term impacls relative To groundwaler sivatoring,
Some potental effects 19 workers could be oxpected during conistruciion, but these
would pasly e costrolled thiough engineering controls.  Provided enhanted
hiodegradation & sufficient o deesgise COC concentrations, this alternative would
achieve profectiveness s a short pericd of tine.

6.5.5.2 Nearshore Sediments

See Alternative 3a.

6.5.5.3 Oftshore Sediments

See Alternative 3a.

6.5.6 Implementability

impiementability includes the echrical feasibuluy of constroction of 1he sltemative,
adrmnistrative feasibility of implementing the siternanve, the availsbilizy of the
services ard materials required o implemesy dtwe alternative, and the ahility of
monitoring to ensure effectiveness of the remedy.

6.5.6.1 Upland Soil and Groundwater

This remedy can be technically implemented ar the Site, though moebilization of
sroping squirenent rom & midlti-state area wonid be necessary us pressure grouling is
s specialized process.  The cnhanced biodegradation sysem uses standurd
cznaituciiog methods, but would require specialty contractons from withis & molt-
state area. Addition of the system muakes thiy a slightiy more difficult remedy ©
smplernant tiaa on e could be wnplemcnied with locsfly available equipmenst. The
remedy 8 admunisteanvely implermeniable.

6.5.5.2 Nearshore Sediments
See Alternasive 3a.

6.5.6.3 Offshore Sedimenis
See Alicrnative Ja.

6.5.7 Cost

Costs for goch altemative have beea estimated based on the evaluations and
assumptions discussed in this FS. Some verigtion from the exset constragtion and
cosl of the alierpufive s Bikefy o oeour, a8 the Jdesign process For the selecied
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allernative proceeds. The cost of this aliernative is approximaiely $6,750,000 if those
soils and sediments exceeding 10 times the UTS are incinerated and disposed off-site
and those sotls and sediments with COC concentrations below 10 times the UTS are
disposed in a RCRA Subtitle C landfili.

6.6 Alternative 3c

Refer to Section 5.3.5 for the description of Alternative 3c.

6.6.1 Protection of Human Health and the
Envircnment

RAOs were developed 10 address the COCs and pathways that were noled as
providing unacceptable risk based on information from the RYBLRA.  Qverall
protection of human health and the environment is achieved by satisfying the RAOs.

6.6.1.1 Upland Soil and Groundwater

Solidification in the nearshore area ensures that any DNAPL in the shallow zone is
immobilized. The containment wzll extends through the shallow siit, interbedded,
" and deep sand units (o an estimated depth of 60 feet) and prevents DNAPL migration
to the river. Some Lhin sand layers containing DNAPL would ¢xist in frent of the
wall; however, the dnving force for migration in these thin sand layers would be
essentially eliminated. The wall prevents flow of impacted groundwater 1o sediment
and limits upflow of any groundwater through impacted soil beneath the river, more
effecuvely containing these impacts. By preventing migration of impacted
groundwater to the Si. Joe River, aquatic and benthic receptors would be protected.
These remedial actions satisfy RAQ 2, RAO 3, and RAO 5. Monitering would
ensure the continued protectiveness of the remedy. Institutional controls will ensure
protection of residential or commercial humans who may ingest or come into dermal
contact with Site groundwater. Contingencies are not expected to be necessary with
this remedial component as uncertainties associated with the effectiveness of
biodegradation noted in Alternatives 3a and 3b are not an issue and the wall prevents
DNAPL migration. -

Some minor short-term impacts on the environment may occur during solidification
of shoreline soils, bul these etffects would be mitigated to the extent possible by
physically solating the solidification arca from the rest of the river. Institutional
contyols ensure pretection of residential or commerctal humans who may ingest or
come nte dermal contact with Site groundwater.

6.6.1.2 Nearshore Sediments

See Alternative 3a.
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6.6.1.3 Offshore Sediments

See Aliernative 3a.

6.6.2 Compliance with ARARs

Generally, all chemical-. location-, and action-specific ARARs can be met during
construction and in the long-term through proper design of remedial actions and
permitting as indicated in Table 6-1. The ARAR that would not be met by this
remedy is the ARAR of returning groundwater to COC concenirations below MCLs. -
[¢ is unlikely to be technically practicable to return groundwater 1o drinking water
standards without complete removal of impacted soils and groundwater from the Site.
The use of an alternate regulatory mechanism (T1 waiver) may be required te ensure
compliance with this requirement.

6.6.3 Long-Term Effectiveness and Permanence

The long-term effectiveness and permanence is evaluated based on residual risk thal
may exist after implementation of remedial actions and the adequacy and reliability of
canfrols that ensure continued protectiveness.

6.6.3.1 Upland Sail and Groundwater

The containment wall would provide a physical barrier for groundwater and DNAPL
migration towards the St. Joc River. This provides additional certainty that the
remedy would prevent sheens and groundwater discharges from impacting shoreline
sediments in the long-tern. The containment wall would be more rehable than
natural attenuation and enbanced biodegradation, which rely on site-specific
degradation rates, as discussed tn alternatives 3a and 3b.

With regard to potable groundwater use, institutional controls (City ordinancc and
zoning) currently exist, which prohibit this use and require connection to City water.
Zoning for the site is industrial use only. The Site will remain on the floodplain so
future use is unlikely. While the permanence of a City enforced institutional control
has seme uncertainty, the five-year review that will be included as part of the remedy
will ensure that the City controls remain in place.

6.6.3.2 Nearshore Sediments

See Alternative 3a.

6.6.3.3 Offshore Sediments

See Alternative Ju.
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6.6.4 Reduction of Toxicit'y, N‘Iobility, or Volume
through Treatment |

This section discusses how the aliernative reduces the toxicity 1o receptors, mobility,
or volume of COC at the Site.

6.6.4.1 Upland Soil and Groundwater

As the spoils from pressure grouting of the 1999 removal arca and underlying soils,
and some of the spoils fram bartier wall installation are expected to be below L0
times the Universal Treatment Standards, they would likely be disposed in a landfill.
No treatment of these soils is planned. Some spoils from wall installation may
contain COC concentrations exceeding 10 times the Universal Treatment Standards.
These soils cannot be land disposed in the United States and would either be
incinerated, which would destroy the COC, or treated nntil COC concentrations were
less than 10 times the Universal Treatment Standards. Potential treatment and
disposal options are discussed in Appendix F.

The barrier wall would interrupt the pathway for DNAPL migration and COC in
groundwater and soils to migrate to the St. Joe River in concentrations that could
adversely affect benthic and aguatic receptors in sediment. The barrter wall will
therefore, reduce the potential toxicity to benthic and aquatic receptors by reducing
the volumes of COC to which these receptors could be exposed. However, the barrier
wall uses containment rather than treatment and, therefore, reduces volume less than
natural atienuation and enhanced bioremediation as vsed in alternatives 3a and 3b.
As the spoils from pressure grouting of the 1999 removal area and underlying soils
are expected to be below 10 imes the Umiversal Treatment Standards, they would
likely be disposed in a landfill. Mo treatment of these soils is planned.

6.6.4.2 Nearshore Sediments

See Aliernative 3a.

65.6.4.3 Oftshore Sediments

See Alternalive 3a.

6.6.5 Short-Term Effectiveness

Short-term cftectiveness is based on the potential impacts to the community, workers,
and environment during implementation of the alternative.  [n addition, the length of
time for the alternative to achieve protectiveness is considered.

6.6.5.1 Upland Soil and Groundwater

. There would be some potentia! for additional risks to receptors in' the St. Joe River
due to the increased potential tor releases of COC 10 the River duning construction
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along the shoreline. The potential for releases to the St. Joe River during construction
would be minimized to the extent possible by performing work above the water line
during low water conditions. Potenlial health risks to workers would be minimized
through the use of engineering controls and work practices to avoid contact with Site
COC. Potential health risks to the community and terresirial ecological receptors
would be controlled through engineering controls such as fencing (o restrict access.
- Construction of a barrier wall increases the potential short-term impacts relative to
natural attenuation and enhanced bioremediation. Some potential effects to workers
could be expected during construction, but these would easily be controlled through
engineering controls. The time to achicve protectiveness is similar to Alternative 3b
as the action immediately limits the amount of COC moving from the uplands to the
fLver. '

6.6.5.2  Nearshore Sediments

See Alternative 3a. '

6.6.5.3 Offshore Sediments

See Alternative 3a.

6.6.6 Implementability

Implementability includes the technical feasibility of construction of the alternative,
administrative feasibility of implementing the alternative, the availability of the
services and malerials required to implement the alternative, and the ability of
monitoring to ensure effectiveness of the remedy. -

6.6.6.1 Upland Soil and Groundwater

This remedy can be technically implemented at the Site, though mobilization of the
construction equipment and contractors for pressure grouting and the containment
wall may involve a multi-state area, The remedy can be administratively
implemented.

6.6.6.2 Nearshore Sediments

- See Alternative 3a.

6.6.6.3  Offshore Sediments -

See Alternative 3a.

6.6.7 Cost

Costs tor each alterpative have been estimated based on the evalvations and
assumptions discussed in this FS. Some variation oo the construction and cost of the
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alternative is likely to occur as the design process for the sclected alternative
proceeds. The cost of this alternative is approximately $7,020,000 if soil and
sediment are disposed off-stie.

6.7 Alternativé 4a

Refer 1o Section 5.3.6 tor the description of Allernative 4a.

6.7.1 Protection of Human Health and the
. Environment

RAOs were developed to address the COCs and pathways that were noted as
providing unacceptable risk based on information from the RYBLRA.  Overall
protection of human health and the environment is achieved by satisfying the RAQOs.

6.7.1.1 Upland Soil and Groundwater

Solidification in the nearshore area and associaled nearshore removal ensure that any
DNAPL in the shallow zone is immobilized and prevents migration of DNAPL or
groundwater through this area. DNAPL in thin sand layers would remain at depth.
Data suggests that there 1s limited mobility and these deeper thin sand tayers may not
reach the mudline. However, some -uncertainty exists and monitoring and
contingencies could be necessary if deeper DNAPL began 1o mobilize. Solidification
of the shoreline also increases the flowpath of impacted grovwndwater from the
shallow silt unit to sediment, allowing additional distance and time for biodegradation
of COC in groundwater. Monttoring would be required to determine if natural
processes are adequately reducing concentrattons of COC such that the groundwater
is protective of the sediments in the St. Joe River, as indicated by analysis of data
collected in the RI/BLRA (sce Section 2). Long-term monitoring of groundwater
would be required to conlirm continued protection. Institutional controls will prevent
potable groundwater use. These remedial actions satisfy RAQ 2, RAO 3, and RAO 5.
Contingent actions would be implemented if natural attcnuation was noet successful.

Some minor short-term impacts on the environment may occur during solidification
of shoreline soils, but these effects would be mitigated to the cxtent possible by
physically isolating the solidification area from the rest of the river. [Institutional
. contrels ensure protection of residential or commercial hurnans whe may ingest or
come into dermal contact with Sile growndwater.

6.7.1.2 Nearshore Sediments_

Removal of the surface sediments that may be causing risk to the benthic and aguatic
receptors would prevent long-term risk to these receptors and would be protective 1a
the long-term. Erosion-resistant backtill would be pilaced o address remaining
deeper sediment unpacts. These remedial actions satisfy RAO |, RAO 2, and RAQ 4,
The short-term protection of receptors dunog construction would be impacied, as
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there is likely to bc some resuspension of sediments and ctfects on water quality
during removal. Selection of a qualified contractor will help minimize these releases
although some releases arc unavoidable. The approprialeness of vegetating the cap
will be asscssed during remediul design.

6.7.1.3 Oftshore Sediments

This alternative provides for assessment of scour and associated risk and subsequent
monitoring with implementation of erosion protection as necessary, This moenitoring
would provide additional empirical information of the actual scour and potential risk
to receptors. Should the monitaring determine that the situation is not, or would
become not protective of receptors, additional remedial actions to protect human
health and the cnvironment would be necessary (capping). This program would
enstire continued protection af human health and the envirenment and satisfaction of
RAQO | and RAO 4,

6.7.2 Compliance with ARARs

Generally. all chemical-, location-, and action-specitic ARARs can be met during
construction and n the long-term through proper design of remedial actions and
permitting as indicated in Table 6-1. The ARAR that woeuld not be met by this
remedy is the ARAR of returning groundwater to COC concentrations below MCLs.
[t 1s unlikely to be technically practicable to return groundwater to dnnking water
standards without compleie removal of impacted soils and groundwaler from the Site.
The use of an alternate regulatory mechanism {TI waiver) may be required to ensure
compliance with this requirement. -

6.7.3 Long-Term Effectiveness and Permanence

The long-term ctfectivencss and permancnce 1s evaluated hased on residual risk that
may exist after implementation of remedial actions and the adeguacy and relmbllt[y of
controls that ensure continued protectiveness,

6.7.3.1 Upland Soil and Groundwater

Solidification and removal of some sediment along the shoreline will prevent shcens
from this area, will prevent shallow DNAPL migration to the river, and will increase
the shallow groundwater flow path to surface sediment in the nver, aliowing
additional time and distance for natural processes to atlenuate PAH concentrations
outside the area of heavy DNAPL 1mpacts. While uncentainties over the magnitude
of biodegradaticon exist, sampling as part of the RIYBLRA indicate that natural
biodegradation s occurring and may be effective in preveniing groundwater from
adversely  impacting sediment.  Initially, monitoring would determine if this
protection was supported by empirical site data. Long-term groundwater monitoring
waould serve to determine ongoing effectiveness.  Contingent actions, such as
enhanced bioremediation (see Alternative 4b) or a containment wall (Alternative 4¢)
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would be implemented if monitoring indicated that the remedy was not sufficiently
protective.

Institutional controls on groundwater use are effective ar preventing human use of
groundwater for drinking water or other uses that would result in direct contact. The
institutional controls are permanently affixed to the deed for the property to inform
any new owners of the prohibition on groundwater use. They are reliable in the long-

term.  In addition, the City's ordinances require connection (o City water And
industrial use of the property.

6.7.3.2 Nearshore Sediments

Removal and capping of the surtace sediments that may be posing risk to aquatic and
benthic receptors would be effective in the long-terrn. This would also prevent
sheens from sediments. Proper design of the backfill in the area of the removal would
prevent mobilization of deeper sediments 1o the surface. As this backfill would be
engineered to resist predictable erosional torces in the long-term, the selutien weuld
be permanent,  Some monitoring 0 ensure long-termi backfill imegnity and
institutional contrals to prevent disturbance of deeper sediments may be necessary.

6.7.3.3 OtHshore Sediments

Currently, surface sediments in the offshore are protective of receptors as sediments
in the offshorc do not exceed PRGs for RAO 1. Currently. surface sediments in the
offshore are protective of receptors, as sediments in the offshore de not exceed PRGs
for RAO 1. The long-term effectiveness and permanence of this situation will be
evaluated through detailed monitoring and assessment completed during the remedial
design phase. This assessment would identify current or future risks from erosion.
During implementation of the remedy, risk would be addressed through placement of
new erasion-resistant material in those areas that the assessynent tndicates could erode
and cause risk.

6.7.4 Reduction of Toxicity, Mobilit-y, or Volume
through Treatment

This section discusses how the aliernative reduces the toxicity to receplors, mobility,
or velume of COC at the Site,

6.7.4.1 Upland Soil and Groundwater

Site-specific rates of natural biodegradation at the Site are not defined, bue 1o the
extent degradation occurs for any of the COC, it is a form of wearment. This would
reduce the volume of COC through metabolization of the COC into non-toxic
components. There would also be some reduction in risk to recepiors in the 86 Joc
River by reducing the volume of contaminants approaching the River. Natural
biodegradation of COC in groundwater provides biodegradation of COC dissolved in
watcr, a form of treatment. This would reduce the volume of CCC through
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mrreabotization of fhe COC o non-toxic components. 1t would also redoce sk (o
receprars i the St Jor River by reducing the volume of contaminants approaching
the Kivey, '

6.7.4.2 Nearshors Sediments

Deedgeng of the neanhore sesiment area provides additional volume reduction of
COU reiative o Allgenative 30 Some of the removed sediments would contain
soncenteanions of COC éxceeding 10 tmey the Universal Treatment Standards. These
spdimeniy woueld requirg ex-sitn veatmentl through ncigcration or ofher (reatrnents it
they were rerpoved from the Sie,

£.7.4.3 Oitfshore Sediments

Mo aciive restment 5 mchuded in tos alternative, though some degradation of €OC
Ay oo naturally.

6.7.5 Short-Term Effectiveness

Shon-term efiectveness is based on the potential impacts (o the community, workers,
and envitonment during implomeniation of the aliemative. Iy addition, the length of
time {orshe alternative 1o gchipve protectiveness o considered.

6.7.5,1 Upland Soil and Groundwater

There would be some potenbial for addiuonal risks 1o recepiors in the 5t Joe Rver
due 1o the inereased poieniial for releases of COC 1o the River during congiaciion
The peicntial for releases to the St Joo Rover dusing construcltion would be
minimized 10 the catent possible by performing work above the wawr hne during low
water coaditions. Potentzal nealth risks o workers wouid be mininuzed through the
use of epgineering <onirgis and work practices io avoid contaco with Sie OO0
Potential health risks to the community and eerrestrisl ecological reeepors wonld be
controlled through engmeering controls such as  festmz 1o sesingl  acoess.
Institutional controls and monitering would 161 have potenial sdverse offects. Some
potential effects to workers could be expected during construotion, bul these would
casily be controiled through engineenng controls, Provided natursl biodegradation is
sufficient, this alternative would achieve prateciiveness in a miatively skort penod of
(e, '

6.7.5.2 Nearshore Sediments

Seme resuspersion of sediments and polential rmpacts o water gualiny and saeaus
arg benihic habitat would Likely ocour during sediment removal, This portion of the
aiteroative would require approximately one year of pereinng and another year 16
desiga aad cotstruct. These ameframes are provided o indicite how iong the
process muy lnke and not each step of the process. For instonce, the actua! fime 1w
satisfy the substantive requirements of the perovdtting process after the preparation of
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the upproprisic materials muay be ioss than & yewr.  However, the complete ume ©
prepare and submit these documests, have them reviewed by approprate agencies 1o
comute suhwtaniive seguirements are being met, and corredt the document for any
deficiencies could be on the order of a year.

8.7.5.3 Qffshore Sediments

This alermative would ol cause adverse effects go the commungy o the
eivironrment. Risks to workers assoviated with sssessment und mondioring activities
coald be mitigated through preper work practices.  Should placement of erpsion
protection be required, the piacement of this cover would ¢ouse resuspension of some
sedimment, These resuspended sediments could cause impanis (o waler guality and
poientially risk to recepiors in the 54 Joe River. In ihe shon werm cap placement
would also disn benthic habati 1hat is not impacted by COC

6.7.6 Implementability

Implementability includes the technical feasibiiity of construction of the aliemative,
administrative feasibility of implementing the shernative, he avadabilily of the
sepvices and matenials required o implement the aliemative, and the abilily of
monitoring to ensure effectiveness of the remedy.

6.7.8.1 Upland Scoil and Groundwater

This remedy can be technically implamented at the Sne, though mobilization of
grouting equipment from a more distant ares woukl b necessary. as pressure
grouiing eguipment is a specialized process,

6.7.8.2 Nearshore Sediments

This altertative wonkd geseralty be wore difficuli 1© comsiruct dut o 1w sddibiooal
specialized equipmen: required, such as long-reach excavabon cquipment,  In
addiion, the project woukd be mare comples, requiring management of contaminated
muaterials and additiona) design and Likely engineering conteols o minimize sedirent
resospenston amd dmpacts on water quaiity. Due 1o the more invasive natuge of
removal actions, the process o mee! the permitting requizements may be merz
difficult than that for capping and enbanced natural recovery. Monioring of witer
guaiity, depth of sedimeént cemoval, snd thickness of backfill placement dusing
construction could adequaiety dererming the suecess of the construciion project in
short-orm and long-term effectiveness,

67.6.2  Ofishore Sediments

This rermedy could eusily be implemented, inltially reguiring similar equipment to
thal used a1t Siw during the RVBLRA investgation and no speeific permitting
requiremients.  Placement of scour resisignt maderial is fairly easily technjcally
mpiemented, b wouikd reguie 8 puiliestuxeholder perminting process {or
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substantive equivalent thereof), which could make the preject administratively
difficult to implement,

6.7.7 Cost

Costs for each alternative have been estimated based on the evaluations and
assumptions discussed in this FS. Some variation in the construction and cost of the
alternative is likely to occur, as the design process for the selected alternative
proceeds. The cost of this aiternative is approximately 38,730,000 if soil and
sediment arc disposed off-site.

6.8 Alternative 4b

Refer to Section 5.3.7 for the description of Alternative 4b.

6.8.1 Protection of Human Health and the
Environment

RAOs were developed to address the COCs and pathways that were noted as
providing unacceptable risk based on iaformation from the RVBLRA.  Overall
protection of human health and the environment 1s achieved by satisfying the RAOs,

6.8.1.1 Upland Scil and Groundwater

Selhidification of the shoreline and associated nearshore removal ensure that any
DNAPL in the shallow zone is immobilized. DNAPL in thin sand layers would
remain al depth. Data suggest that there is limited mobility and these deeper thin
sand layers may not reach the mudline! However, some uncertainty exists and
monitoring and contingencies could be neccssary if deeper DNPAL began to
mobilize. Solidification of the shoreiine also provides a physical bartier to any future
DNAPL or groundwater migration through this area.  This sohidification also
increascs the flowpath of impacled groundwater from the shallow silt unit to
sediment, which allows additional time and distance for biedegradation to occur in an
area not heavily impacted by DNAPL in scil. By enhincing biodegradation of COC
in shallow and intermediatc groundwater, groundwater quality would improve prior
to discharging to the St. Joe River, thus providing additional certainty of protecting .
aquatic and benthic receptors relative to Alternative 4a. These remedial actions
satisfy RAO 2. RAO 3, and RAQ 5. Monitoring would confirm the performance of
the action and the long-ternt protectiveness.

Some minor short-term mpacts on the environment may occur during solidification
of the shoreline soils, but these effects would be mitigated 10 the extent possible by
physically isclating the solidification area from the rest of the river. Institutional
controls ensure protection of residential or commercial humans who may ingest or
come into dermal contact with Sile groundwater.
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Inslitulional controfs wall prevent potable promdwater use.
6.8.1.2  Nearshore Sediments

See Aliernative 4a.

6.8.1.3 Dffshore Sediments

See Altermative 4a.

6.8.2 Compliance with ARARSs

Generally, all chemical-, locaton-, and acuon-specific ARARs can be mer during
construction and i the long-term through proper design of remedial sctions and
permting 4s indicated in Table 6-1. The ARAR that would not be mer by uns
remncily is the ARAR of returning groundwater to COC congentrations beiow MCOLs,
It is wnbikely to be rechnically practicable 10 return groundwarer (o drinking waler
standards without conpicte removal of Impacted s6il§ and grovndwater from the Siie,
The use of ar alterpate regulatory mechanism (T waiver) nay be reguired to ensure
cormpliance with ihis requirement.

6.8.3 Long-Term Effectiveness and Permanence

The icag-ferm cffzctivencss und permancace is evalualed based on residual nisk thas
may exist afier knplementation of remedial actions and the adequacy and reliability of
controls that ensure continued protectiveness,

€.8.3.1 Upland Seil and Groundwater

Sciidification along the shoreline will prevent sheens [rorm this area and will prevent
shallow DMNAPL migrstion to the river. The soliification will also increase the
shallow groundwaier flow path o surfage seciment in the river, allowing additional
time angd distance for stsnuagion of COO Enbaneed bindegeadation will add
certainty hat bicdegrudation will result fo protective conceatrations. 1mplementation
of loag-term meaitonng woukd also be reguired fo deterrune the  long-teom
cffectiveness of ihis site-specific biodegradation.

With regard o potable groundwarar use, insniigional controis (City oshinaice and
soeng) curenthy eaist, which proaibil tus ase and require connection ta Cliy water,
Zomiag for the stie kv industrial wse only. The Site will rerwin on e floodplain so
ftare vse (8 unikely. While the permenence of o City enforced instinutionut conteol
has some uncertainiy, tw fve-yeur review thal will be inchuded 28 part of the remedy
wit] ensure tha the Chty condrols remain 1n placs.

8.8.3.2 Nearshore Sediments

Sce Alternative 43,
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5.8.3.3  Offshore Sediments

Sce Aliernative da.

6.8.4 Reduction of Taxicity, Mobility, or Volume
through Treatment

Thig section discasses how the aliernative reduces the toxicly o receptors, ;m@iﬁizth
or volume of 0L at the She.

6.8.4.1 Upland Soil and Groundwater

As the spoiis from pressare gronting of the 1999 removal area and enderlyiog soils
afe expected © he below {8 tmes the Unsversal Treaimen Standards, they would
Hkely be disposed o 2 landlil. No treatment of these soils is planned.

Eahunced bioremediation would promote bicdegradation of 3 COC 2t ¢ faster rag
than natural biodegradation because It woald axygensle the groundwsicr. This
treatment would stimmuiate aerobic mstabolismn, reduce the volume of COC, aad
wouid reduce the potential (oxcdy © benthic and aquate roeplon by reducing the
vohume of COU 1o which these recepiors could be exposed,

£.8.4.2 Nearshore Sediments

See Aliernative da

£.84.3 Offshore Sediments

Bes Alernotive 43,

¥

6.8.5 Short-Term Effectiveness

Shert-term effectiveness is based og the polential rngacts 10 the sOmomnily, workess,
and environment during inplementalion of U aliermitive.  in addition, e agth of
time for Ik aiternalive 16 actieve profEciiveness i considered.

6.8.5.1 Upland Soil and Groundwater

There would he some potential for addinunal risks 10 receptors in the Si. Joe River
due 1o the increased potentisl for releases of COC 10 the River daring construction.
The potential for releases 10 the S Joe River during cowstrucuon would be
minirnized (o the extent possibie by performing work above the waler fine during low
water condiions. Poténtial health risks {6 workers would be minimized thepogh the
wse of Enginecting conrals dnd work procuces {0 avoid conact with Sie COC,
Poiential health risks 1o (he community and ierrestrial 2cological receptors woild he
controiied through engiricering controls such as fencing to resuict sceess. Enhunced
bicdegradution adds some shorttesn impucis relotive 1 groundwater monttoning.
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Some potential effects to workers could be expecled during construction, but these
would easily be controiled through engineering controls. Long-term operation of the
enhanced biodegradation system would be necessary.

Provided enhanced biodegradation-is sufficient to decrease COC concentrations, this
alternative would achieve protectiveness in a relatively short pericd of time,

6.8.5;2 -Nearshore Sediments

See Alternative 44,

6.8.5.3 . Offshore Sediments -

Sce Alternative 4a.

6.8.6 Implementability

Implementability includes the technical feasibility of construction of the altemative,
administrative feasibility of implementing the alternative, the availability of the
services and materials required to implement the alternative, and the ability of
monitoring 1o ensure effectiveness of the remedy.

6.8.6.1 Upland Soil and Groundwater

This remedy can be technically implemented at the Site, though mobilization of
grouling equipment from a multi-state area would be necessary as pressure groufing is
a specialized process. The enhanced biodegradation system wuses siandard
construction methods, but would require specialty contractors from within a multi-
state area. This makes this a more difficult remedy to implement than one that could
he implementcd with locally available equipment. The remedy is administratively.
implementable. '

6.8.6.2 Nearshore Sediments

See Alternative da.

6.8.6.3 Offshore Sediments

See Alternative 4a.

6.8.7 Cost

Costs for each alternative have been estimated based on the evalvations and
assumptions discussed in this FS. Some variation from the exact construction and
cost of the alternative is likely to occur, as the design process for the sclected
alternative proceeds. The cost of this alternative is approximately 510,400,000 if soil
und sediment are disposed olf-site.
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6.9 Alternative 4c

Refer to Scction 5.3.8-_F0r the description of Alternative 4c.

6.9.1 Protection of Human Health and the
Environment

RAQOs were developed to address the COCs and pathways that were noted as
providing unacceptable risk based on information from the RVBLRA.  Overall
protection of human health and the environment is achieved by satisfying the RAQOs.

6.9.1.1.  Upland Soil and Groundwater

Solidification in the nearshore area ensures that any DNAPL in the shallow zone is
immobilized. The containment wall extends through the shallow silt, interbedded,
and deep sand units (to an estimated depth of 60 feet} and prevents horizontal
DNAPL migration to the river. Some thin sand layers containing DNAPL would
exist in front of the wall, however, the driving force for migration in these thin sand
layers would essentially be eliminated. = The wall also prevents flow of ympaciced
groundwaiter to sediment and limits upflow of any groundwater through impacted soil
beneath the river, more effectively containing these impacts. By preventing migration
of impacted groeundwater to the St. Joe River, aguatic and benthic receptors would be
protected. These remedial actions satisfy RAO 2, RAO 3, and RAO 3. Momtoring
would ensure the continued protectiveness of the remedy. Institutional controls will
ensure protection of residential or commercial humans who may ingest or come into
dermal contact with Site groundwater. Contingencies are not cxpected to be
necessary with this remedial component as uncertainties associated with the
effectiveness of biodegradation noted in Alternatives 4a and 4b are not an issue and
the wall prevents DNAPL migration.

Some minor short-term impacts on the environment may occur during solidification
of shoreline soils, but these effects would be mitigated to the extent possible by
physically isolating the solidification area from the rest of the river. Institutional
conurols ensure protection of residentiat or commercial humans who may ingest or
come into dermal contact with Sile groundwater.

6.9.1.2 Nearshore Sediments

See Al[ernative 4,

6.9.1.3 Offshore Sediments

See Alternative 4a.
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6.9.2 Compliance with ARARs

Generally, all chemical-, location-, and action-specific ARARs can be met during
construction and in the long-tekm through proper design of remedial actions and
permitting as indicated in Table 6-1. The ARAR that would not be met by this
remedy 1s the ARAR of returning groundwater to COC concentrations below MClLs.
It is unhkely o be technically practicuble to return groundwater to drinking water
standards without complete removal of impacted soils and groundwaler trom the Site.
The use of an alternate regulatory mechanism (Tl waiver) may be required to ensure
compliance with this requirement.

6.9.3 Long-Term Effectiveness and Permanence

The long-term effectiveness and permanence is evaluated based on residual risk that
may exist after :mplementation of remedial actmn'«; and the adcquacy and reliability of
controls that ensure continued protectiveness.

6.9.3.1 Upland Soil and Groundwater

The containment wall would provide a physical barrier for groundwater and DNAPL
migration towards the 5t. Joe River. This provides additional assurance that the
remedy would prevent groundwater discharges from impacting sediments in the long-
term. The containment wall would be more reliable than natural attenvation and
enhanced bicdegradation, which rely on site-specific degradation rates, as discussed
in alternatives 4a and 4b.

With regurd to potable groundwater use, institutional controls (City ordinance and
zoming) currently cxist, which prohibit this vse and require connecticn to City water.
Zoning for the site is industrial use only, The Site will remain on the floodplain so
future use 1s unbikely. While the permanence of a City enforced institutional control
has some uncertainty, the five-year review that will be included as part of the rcrncdy
will ensure that the City controls remain in place.

6.9.3.2 Nearshore Sedimentis
See Alternative da.

6.9.3.3 Offshore Sediments

See Alternative 4a.

6.9.4 Reduction of Toxicity, Mobility, or Volume
through Treatment

This section discusses how the alternative reduces the toxicity 1o receptors, mobilily,
or volume of COC at the Site.
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- 6.9.4.1 Upland Soil and Groundwater

As the spoils from pressure grouting of the 1999 removal area and underlying soils,
and seme of the spoils from barrier wall installation are expected to be below |0
times the Universal Treatment Standards, they would likely be disposed in a landfill.
No treatment of these soils is planned. Some spoils from wall installation may
contain COC concentrations exceeding 10 rimes the Umiversal Treatment Standards.
Thése soils cannot be land disposed in the United States and would either be
incinerated, which would destroy the COC, or treated until COC concentrations were
less than 10 times the Universal Treatment Standards. 1 these soils were treated, the
treatment would be performed at a permitted off-sile biological or thermal treatment
facilmy. The COC ireated at these off-sile facilittes would be destroyed or
metabolized. '

The barrier wall would interrupt the pathway for DNAPL migration and COC in
groundwater and soils to migrate o the St. Joe River in concentrations that could
adversely affect benthic and aquatic receptors in sediment. The barrier wall will
therefore, reduce potential toxicity to benthic and aquatic receptors by reducing the
volumes of COC to which these receptors could be exposed. However, the barrier
wall uses containment rather than treatment and, therefore, reduces volume Jess than
natural atfenuanon and enhanced bioremediation as used in aliernatives 4a and 4b.
As the spoils from pressure grouting of the 1999 removal area and underlying seils
are expected to be below 10 times the Universal Treatmen1 Standards, they would
likely be disposed in a landtill. No treaiment of these soils 1s pianned.

6.9.4.2 Nearshore Sediments

See Alternative 4a.

6.9.4.3 Offshore Sediments

See Alternative 44.

6.9.5 Short-Term EHfectiveness

Short-term effectiveness is based on the potential impacts to the community, workers, -
and cnvironment during implementation of the alternative. In addition, the length of
time for the alternative to achieve protectiveness 15 considered.

6.9.5.1 Upland Soil and Groundwater

There would be some potential for additicnal risks 1o receptors in the St. Joe River
due o the increased potential for releases of COC to the River during construction.
The potential for releases to the St. Joe River during comstruction would be
minimized to the extent possible by performing work above the water line during low
water conditions. Potentiul health risks to workers would be minimized through the
use of cngmeenng controls and work practices (o avoid contact with Site COC.

MARB!-15656-340 PET



Feasibility Stusdy - St Muries Creosale Site — St. Maries, fdubo

Pctential health risks to the communrity and terrestrial ecological receptors would be
controlled throwugh engineering conwrols such as fencing (o restrict access.
Construction of a barrier walt increases short-term impacts relative to natoral
attenuation and enhanced bioremediation. Some potential effects to workers could be
expected during construction, but thesc would easily be controlled through
engineering controls. Long-term monitoring would be necessary, but this remedy
would be largely pussive.

The time to achieve protectiveness is similar to Alternative 3B as the aclion
immediatety limuts the amount of COC moving from the uplands to the river.

6.9.5.2 Nearshore Sediments .

See Allernative 4a.

6.9.5.3 Oﬂéhore Sediments

See Alternative da.

6.9.6 Implementability

implementability includes the technical feasibility of construction of the alternative,
administrative feasibility of implementing the alternative, the availability of the
services and materals required to implement the alternative, and the ability of
monitoring to ensure effectiveness of the remedy.

6.9.6.1 Upland Soil and Groundwater

This remedy can be technically implemented at the Site, though mobilization of the
construction equipment and contractors for pressure grouting and the containment
wall may involve a multi-state area.  The remedy can be administratively
umplemented. '

6.9.6.2 Nearshore Sediments
See Alternative da.

6.9.6.3 Oftshore Sediments

See Allernative 4a.

6.9.7 Cost

Costs for each alternative have been estimated based on the evaluations and
assumptions discussed in this FS. Some vanation from the exact construction and
cost of the alternateve is likely 1o occur, as the design process for the selected
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alternative proceeds. The cost of Lhis alternative is approximately $10,680,000 if soil
and sediment are disposed off-site.

6.10 Alternative 5

Refer 1o Section 5.3.9 for the descniption of Alternative 5.

6.10.1 Protection of Human Health and the
Environment

RAOs were developed to address the COCs and pathways that were noted as
providing unacceptable risk hased on information from the RI/BLRA. = Overall
protection of human health and the environment is achieved by satisfying the RAOs.

6.10.1.1  Upland Soil and Groundwater

Removal of shoreline soil eliminates all COC 1n shallow soil near the river. Similar 1o
Alternatives 3c und dc, a containment wall prevents migration of DNAPL and
groundwater to the St. Joe River te protect benthic and aquatic receptors from
sediment reaccumulation of COC. Moenitoring would ensure the continued
protectiveness of the remedy. These remedial actions satisfy RAO 2, RAQO 3, and
RAO 5.

Some impacts on the environment may occur during the integrated removai,
especially during the driving and removal of the sheelpiling adjacent to and in the St.
Joe River. Institutional contrels ensure protection of residential or commercial
humans who may ingest or come into dermal contact with Site groundwater.

6.10.1.2 Nearshore Sediments

Removal of the sediments exceeding sediment PRGs would prevent long-term nisk to
these receptors and would be protective in the leng-term. While it is expected that
sediments exceeding PRGs would be removed, should it not be possihle to remove
them all, erosion-resistant backfill would be placed over the deep impacted sediment
to ensure that RAO |, RAQ 2, and RAQ 4 would be satisfied. Receptors would be
impacted in the short term, as there is likely to be some resuspension of sediments
and effects on water quality during sheetpile installation and removal. The sheetpiling
mintmizes water quality impacts during dredging activities.

6.10.1.3 Offshore Sediments

Placement of an engineered cap 1o prevent erosion over the arca of sedimenis that
could erode would prevent this erosion. The potential effects on nsk to receptors
cannet be evaluated because the presence and magnitude of this risk has not been
determined. However, cap placcment would be conservative in absence of risk
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evaluation and would swisfy RAO | and RAO 4. Monitoring would be used to
ensure long-term cap integrity. '

6.10.2 Compliance with ARARs

Generally, all chemical-, location-, and actwon-specific ARARs can be mel
immediately during construction and in the long-term through proper design of
remedial actions and permitting as indicated in Table 6-1. The ARAR that would not
be met by this remedy ts the ARAR of returning groundwater to COC concentrations
helow MCLs. It s unlikely to be technically practicable to return groundwater to
drinking water standards without complete removal of impacted soils and
groundwater from the Site. The use of an alternate regulatory mechanism {Alternate
Concentration Limits) may be required 1o ensure compliance with this requirement.

6.10.3 Long-Term Effectiveness and Permanence

The long-lerm effectiveness and permanence is evaluated based on residual risk that
may exist after implementation of rernedial actions and the adequacy and reliability of
controls that ensure continued protecriveness.

6.10.3.1 Upland Soil and Groundwater

An integrated removal aleng the shoreline with a barrier wall would provide long-

term effectiveness, as soils that could cause sheens would have been removed and any

soils upgradient of these would be contained by the barrier wall.  Monitoring 10

ensure long-term effectiveness of the barrier wall would be necessary. The barrier

wall would be pecrmanent, provided it was properly maintained and did not see.
cxcessive degradation over time. This degradation would be controlled to the extent

possible through cathodic protection, if necessary.

The bamier wall would interrupt the pathway for DNAPL migration, COC in
groundwater and scils to migrate to the Si. Joe River in concentrations that could
adversely affect benthic and aquatic receptors in sediment. The barrier wall will
thercfore reduce the potential toxicity 1o benthic and aguatic receptars by reducing the
volumes of COC to which these receplors could be exposed. However, the barrier
wall uses containment rather than treatment and therefore reduces volume less than
natural atlenuation and enhanced bioremediation as used in alterpatives 3a and 3b.

With regard o potable groundwater use, institutional controls {City ordinance and
zoning} currently exist, which prohibit this use and require connection to City waier.
Zoning for the site 1s industria) use only. The Site will remain on the floodplain so
future usc is unlikely. While the permanence of a City enforced institutional comrol
has some uncertainty, the five-year review that will be included as par[ of the remedy
will ensure that the City controls remain in place.
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6.10.3.2 Nearshore Sediments

Removal of surface sediments that pose a risk o aquatic and benthic recepters would
be effective in the long-term. Proper design of the backfill in the areq of the removal
would prevent mobilization of COC in deeper sediments to the surface. As this
backfill would be engineered to resist predictuble forces in the long-term. the
alternative weuld be permanent. Some monitoring to ensure long-term backfill
integrity and institutional controls to prevent disturbance of deeper sediments may be
NECESSary.

6.10.3.3 Offshore Sediments

Capping would be effective in the long-term 1o minimize risk to benthic and aquatic
receptors. Through proper design and coastruction of the cap, this alternative would
be reliable in the long-term. Monitoring would be effective in confirming cap
construction and long-term integrity.

6.10.4 Reduction of Toxicity, Mobility, or Volume
through Treatment

This seclion discusses how the alternative reduces the toxicity to receptors, mobility,
or volume of COC at the Site.

6.10.4.1 .Upland Sail and Groundwater

Shoreline soil remeved as part of an integrated removal would require treatment or
incineration, as it is expected to exceed 10 times the UTS. This treatment or
incineration would be effective in reducing the volume of COC. As compared to the
preceding aiternatives, additional soils may be removed at the shoreline, which would.
allow for off-site treatment of addetional material.  As with the soil-bentonite slurry
wall and soil stabihzation, a sheetpile bamer wall would reduce mobility and thus
potential toxicity to receptors, but would not provide treatment.

The barrier wall would interrupt the pathway for DNAPL migration and COC in
groundwater and soils to migrate to the St. Joe River in concentrations that could
adversely affect benthic and aqualic receptors in sediment.  The barricr wall witl
therefore, reduce the potential texicity te benthic and aquatic receptars by reducing
the volumes of COC ta which these receptors could be exposed. However, the barner
wall uses containment rather than reatment and, therefore, reduces volume less than
natural attenuation and enhanced bioremediation as used in aliernatives 3a and 3b.

With regard 10 potable groundwater use, institubonal controls (City ordinance and
zoning) currently exist which prohibit this use and require connection to City water.
Zoming for the site is for wmdusirial use only. The Site will remain on the floodplain
so future uvse is unlikely. While the permanence of a City enforced institutional
control has some uncertainty, the five-year review that will included as part of the
remedy will ensure that the City controls remain in place.
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65.10.4.2 Nearshore Sediments

This alternative removes. sediment to a greater depth than previous alternatives thus
increasing the volume of COC removed. Some of the removed sediments would
contain concentrations of COC excceding 10 times the Universal Treatment
Standards. These sediments would requirc ex situ incineration or treatment and
disposal.

6.10.4.3 Offshore Sediments

No active treatment is included in this alternative. Capping the sediment will reduce
the volume of sediments that may be eroded and be toxic to receptors.

6.10.5 Short-Term Effectiveness

Short-term effectiveness is based on the potential impacts to the community, workers,
and cnvironment during implementation of the altemative. In addition, the length of
“rime for the alternative to achieve protectiveness is considered.

6.10.5.1 Upland Scoil and Groundwater

Sheetpiling would have cffects on the community due to the noise associated with
pile driving operations. The actual removal of the soils would involve similar risks to
~ the community, workers, and terrestrial ceceptors as other removals, all of which
could be mitigated through the use of engineering controls.

The on-site construction portion of this alternative could be completed in less than
ong year. Long-lerm monitoring of this alternative would be required to demonsitrate
long-term effectiveness.

6.10.5.2 Nearshore Sediments

Some resuspension of sediments and potential impacts on water quality and aquatic
and benthic habitat would likely occur during scdiment removal. The use of
sheetpiling minimizes the amount of resuspended sediment released to the river
during removal. However, there is [ikely to be sediment resuspension and associated
impacts to the river during sheetpile installastion and removal.

6.10.5.3 Offshore Sediments

This alternative may cause some shori-term effects on rhe environment through
resuspension of sediments during cap placement. The placement of the cap also
disrupts benthic habitat that 1s not impacted by COC. There is a passibility of longer-
term effects due to long-term settlement of the cap, but these risks would be mitigated
10 the extent possible by the cap design. There 1s a slight possibility of short-term
effects on workers during monitoring of cap censtruction and long-term stability, but
these could be mitigaicd through proper work praciices. hi would take approximately
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vwe 10 Hve years to implement this semedy. OF these, the st yeur or more would be
speat i cotlecsing design informmsion to determine the area requinng capping, one
vedr o design and permitting for sobstantive eguivatent thereof), and one year 1o
COATHUCL,

6.10.6 implementability

implementabnlity locludes the techaical feasibilisy of construciicn of the alwernative,
admunsizative feacibihty of pleoeming the silernstive, the avatlabilty of the
services aad mgedals requirsd 1o lewlement the altermative, and the ability of
o ionng o onsure offeativeness of the rermedy. '

61061 Upland Soil and Groundwater

C Consderably mors design end comstruction plunming ¢ffort will be required o
implemeat this alteraative than the preceding alwmatives  In addition, 2 more
tyvoived process 10 meet the substaative requirerents for work in the St Joe River
will be reguared due 10 the greater ioagth of the proect and the greater disturbince W
e River through doving and remmoving sheetpiling. The eguipment se for
constroction of this altervarive is larger, likely reguiving both barge-based and shose-
rased sheel piling ecuipment and spegishized long-reach exeavation eguinment. Al
of the equipmens is Jikely avaiizhie within the western Uniied States. The fength of
sheer piling required is somewhat specialized but is also Hikely o be svailable within
the northwestern United Stawes.  Moniforing vsing groundwater wells and visual
inspecttons of the 8t Joe River can determine the effectivaness of the alternative,

6.10.6.2 Nearshore Sediments

These aliernasives would gencraliy be more difficult 1o construgs due to e additional
speciabized equipment reguired. such as long-resch cxcmvslion cquipment and
sheetpiling equipment.  In addistorn, the prokect wouid Dr more comzlex, requinang
management of conizminated materials and additionat design and Jikely onginerring
controls to minimize sediment rasuspension amd npues on waler gualily, Dus o e
more invasive nature of removal actions, the profess o meel the permitting
reguirements may be motc difficuit than that for capping and onhanced nmural
recovery, Monitoring of water quality, depth of sediment removal, and thickaess of
backtill placemeonr during construction could adequaiely ensure 1he success of the
construction project.

5.10.6.3 Offshore Sediments

This remedy could be implemented av the Siae fairly easily from g wchpical
stuadpoiar.  Equipment and matevials are Dhkely 1o be svaslabie on Lake Coeur
d"Alene. Experience with placement of caps is svailable i the northwestérn United
States.  This alieroative s more adminisirmively difficsdt 1o iopioment than
Adlgroariees B oarough 4, as 1 requares sigmificant permiting requirements and a
muiltiple stakehalder process.  The permitting process would likely include the
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sizhstantial egquivalent of the reguircments for 2 Clean Water At Section 464 permit
and veorking within the work wincow dererminsd by bull rowt migration tmng.

6.10.7 Cost

Cosis for esch abternative have been esiimaied bazsed on the gvalumions and
assamptions dizcyssed in the FS. Some vadation in the constraction and oo of the
ahiersative 1s likely to coour as the design process for ihe sclected altemanve
proceeds.  The cest for this altemnative is approximataly 328290000 i soif and
seshiment arp eacineraied Or disposed off-site, as appropriate.

8.11 Allernative 6

Hefor o Sertion 3318 for e deseription of Alticmative 6:

6.11.1 Protection of Human Health and the
Environment

RAOs were developed (o atdess the COX0y and parbways that were nored as
providing uniacceptable nsk based on information from the RIBLRA.  Overall
prolecuicn of kuman heaith and (he eaviromment 15 aohieved by satisfying the RAOs,

£.11.1.1 Uplands Soil and Groundwater

Removal of shoreliae sofl elimiames all €GO Ia shallew soil ancar the river
Suabilizing sobls would prevent mugration of DNAPL and leaching of COC 0
growndswaler it concertrations that could ceuse risk 0 aguatic or hesshic recepliors,
The COC would be phyuically coniained by the siabilized sof mixture. These actions
satisfy RAQ 2, RAQ 3, snd RAD 3. Monitoring would ensure the gontnued
protectiveness of the semedy inchuding the impany of the stabsiized s0i) mass on
grourbwarer pH.

Some minor short-term impacts 0 the environment may ocour dunng removal of the
shorehine senls, but these effects wouid be mitigered (o the extent possuble by working
ihove the water line,  Institutional controls enswee protecion of residentisl or
commercial hureans who may ingest or conw e dermal contact wik Sue
groundwaier. '

§.11.1.2 HNearshore and QOffshore Sediments

Remwoval of sedimeants with COL concenirationy excending grotestive lovels would
protect benthic and aquatic receptors by climinating the potentin for these receptons
1o coptact shese sediments in the jong-term. thus satisfying RAG 1, BAO 2, anid RAD
4. Rexjduat impacts would remain in deep sediment, with erosion-rexissant backfiil
providing contirmnent. . There would he some impacts on bentizic and aguatic
vecepiors m the shor-grm. as the removal of the sediments is likely 10 displace some
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of the underlying sediments and suspend them n Lhe water column, which could then
be transported in the St. Joe River.

" 6.11.2 Compliance with ARARs

Generally, all chemical-, location-, and action-specific ARARs can be met during
construction and in the long-term through proper design of remedial actions and
permitting as indicated in Table 6-1. The ARAR that would not be met by this
remedy is the ARAR of returning groundwater 1o COC concentrations below MCLs.
It is unlikely to be technically practicable to retuyn groundwater to drinking water
standards without complete removal of impacted soils and groundwater from the Site.
The use of an alternate regulatory mechanism (Alternate Concentration Limits) may
be required to ensure compliance with this requirement.

6.11.3 Long-Term Effectiveness and Permanence

The long-term effectiveness and permanence is evaluated bascd on residual risk that
may exist after implementation of remedial acuons and the adequacy and reliability of
controls that ensure continued protectiveness.

6.11.3.1 Uplands Soil and Groundwater

Removal of the shoreline soils is an cffective remedy to prevent shecns to the upland
soils and groundwater, Similar 1o the containment wall, siabilization of the soils
would prevent migration of DNAPL or groundwater to the shoreline or sediments,
further ensuring long-term effectivencss at the shoreline. This is also a passive
remedy requiring only monitoring in the long-term. The soil stabilization provides
additional permanence over a containment wall, as it stabilizes all impacted soil
rather than just placing a barrier between the impacted soil and the river.

With regard to potable groundwater use, institutional controls (City ordinance and
zoning) currently exist that prohibit this use and require connection to City waler.
Zoning for the site is industrial use only, The Site will remain in the floodplain so
future use is unlikely., While the permanence of a City-enforced institutional control
has some uncertainty, the five-year review that will be included as part of the remedy
will ensure that the City controls remain in place.

6.11.3.2 Nearshore and Offshore Sediments

Rcmoval of the nearshore and offshore sediments exceeding PRGs would be effective
and permanent in the long-term in the St. Joe River. The boundaries of the cleanup

area required 1o achieve this protection may be refined during the design slage nsing
bioassay testing, Additional study may be used to define the arca of crosion and
‘potential risk associated with the erosion, as some offshore sediments contain COC
above screening levels only at depth and only conservative modeling has been used 1o
predict scour of these sediments. Removal of these sediments withouot this study
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would be effective and permanent but may not be necessary o ensure protection of
human health and the environment.

6.11.4 Reduction of Toxicity, Mobility, or Volume
through Treatment

This section discusses how the alternative reduces the toxicity 10 receptors, mobility,
or volume of COC at the Site.

6.11.4.1 Upland Soil and Groundwater

As with Alrermmalive 2 and 3, the removal of the shoreline soils provides ex silu
treatment of COC, reducing the volume of these COC. Solidification of the soils
would reduce the mobility of COC and thus the potantial toxicity to receptors.

6.11.4.2 Nearshore and Offshore Sediments

This alternative removes a simtlar volume of COC from the nearshore sediment area
as Alternative 5, which 18 greater than the removal volume in Alternative 4. With the
removal of offshore sediments, this alternative significant]y increases the volume of
COC removed from sediments although it provides little to no additional reduction in
toxicity since the removed sediments were nol exposed to receptors. A portion of the
sediments would exceed 10 times the UTS, and treatment of the sediments would be
required priof 1o off-site disposal. Incineration would also provide treatment of these
sediments.,

6.11.5 Shbrt-Term Effectiveness

Short-term effectiveness is based on the poteatial impacts to the community, workers,
and environment during implementation of the alternative. In addition, the length of
time for the alternative [o achieve proteciiveness is considered.

6.11.5.1 Upland Soil and Groundwater

There is an increased potential for risks to aquatic and benthic receptors during the
shoreline soil removal. Potenual risks to the community, warkers, and terrestrial
receptors during construction of all portions of the alternative could easily be
mitigated through engineering controls and proper work practices. Compared 1o
Allermative 4, there may be some increased risk to workers duc to the additional
volume of spoils requiring hand 'pﬁkm#cver tl}ﬁbg potential risks can be mitigated

I . FRFV 8,
through ¢ngineering controls and proper work practices. .

The on-site construction portion ef this afternative could be completed in less than
one year.

MARBI -1 3656-340 f-aB



Feasibility Stuely — 5t Maries Creosote Site — St Maries, lduhe

6.11.5.2 Nearshore and Offshore Sediments

As discussed in Section 5.1, removal actions in sediments are hkely to resuspend
.sediment in concentrations’ greater than those caused by normal erosional events,
This would be a deleterious effect on the benthic and aguatic receptors at the Site.
This alternative dredges deeper in the nearshore than Altemative 4 and adds offshore
dredging such that shori-term impacts would be much more significant that for
Alternative 4. The short-term impacts from dredging may exceed any long-term
impacts from leaving the sediments in place. In addition, dredging would remove
areas of surface sediment in which COC are below screening levels that may provide
habitat. Backfill would replace this habitat, but may not to be of as high of a quality
as naturally deposited sediments. :

6.11.6 Implementability

Implementability includes the technical feasibility of construction of the altemative,
administrative feasibility of implementing the alternative, the availability of the
services and malerials required to implement the alternative, and the ability of
monitoring Lo ensure effectiveness of the remedy.

6.11.6.1 Upland Soil and Groundwater

This alternative can be implemented at the Site, but additional design effort and
specialized equipment will be necessary, making it more technically ditficult to
implement than the preceding alternatives. The administrative implementability is
similar t¢ the preceding alternatives. The mixing deck typically used for seil
stabilization is specialized, and could require mobilization from greater distance.
This cquipment is likely to exist within the western United States. Other equipment
is more readily available than ‘the mixing equipment, though it may have to be
mobilized trom clsewhere in the northwestern United States. Required materials are
likely to be available closer to the Sne than the equipment. Monitoring using
groundwater wells and visval inspections of the St. Joe River can determine the
effectiveness of the remedy.

6.11.6.2 Nearshore and Offshore Sédiments

This alternative can be technically implemented, though it is considerably more
complex than preceding alternatives due to the amount of material (o be removed and
the need to minimize impacts on the St. Joe River during removal. Administratively,
this alternative would require a multi-stakeholder process 1o evaluate the effects of
- dredging on water guality, habitat, and ecological receptors.

6.11.7 Cost

Costs for each alternative have been estimated based on the evaluations and
assumphons discussed in the FS. Some variation in the consiruction and cost of the
alternative is likely to occur as the design process for the selected alternative
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pracesds.  The cost of this alternative (s approxrmately 344 040000 +f soil sod
sedimen: are incinerated or disposed off-site 28 appropniate.

6.12 Alternative 7

Refer to Section 5.3.11 for the descriptica of Alternative 7.

6.12.1 Protection of Human Health and the
Envirenment

RAOs were developed to address the COCs and pathways that were noled as
providing unacceplable risk based on information from ihe RVBLEA.  Gueral
provection ¢f human health and the environmert is achieved by satsfying the RAGs.

§.12.1.1  Upland Soil and Groundwater

By memoving afi soils with the potential 1o {each o groundwater and cause risk ic
agqustic or benthic receptors, of 1o cause groundwater to excecd MCLs, all hurrsn s
aeclogical receptors wouid be protected 1n the loag-term. In the short-erm, there
would fikely be some impacts 1o the environment due 1o the size of the project and the
shoreline 301k removat,

§.12.1.2 Nearshore and Offshore Sediments

Removal of sediments that contain conceatiations of COC excecding protediive
concentrations would ensure protection of receptors in the long-leem.  lnpacts by
COCs 1o deeper sediment may remain and 3 thick layer of clean sediment will be
placed over this area. Long-term monitering will be reguired in the nearshore
sediment area o ensure fhis profection 18 maindained. The sigoificant removal of
sediments included i this altemmative poses higher shos-term risks 1o receplos
during the construction retind than orher alternatives. '

§.12.2 Compliance with ARARs

Generally, all chenucal-, loveion-, sl acton-sperific ARAKRs can be met during
comructon and in the long-tetm through proper dasign of remedial actions amnd
permitting g indivared in Table 8-, Fhe CERCLA stabwory preference for retusning
grouyndwaler 1o drinking waif standards v not necessarily an ARAR because It is
part of the cleanup of the St rather than an addional requirement. This i tie oaly
alterpaiive that may swisfy this statutory reguirenent. Moniloring would be reguired
w2 confirm comphigace.
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6.12.3 Long-Term Effectiveness and Permanence

The long-term ctfectiveness and permanence is evaluated based on residual risk that
may exist after implementation of remedial actions and the adequacy and reliability of
controls that ensure continued protectiveness,

6.12.3.1 Upland Soil and Groundwater

Remaoval of all shoreline soils with the potential to cause oil fitms and sheens and all
upland soils with the potential to cause groundwater to exceed MCLs would be
permanent.  Some short-ferm monitoring would be required to ensure effectiveness.
Long-term monitoring and institutional controls would not be required. '

6.12.3.2 Nearshore and Offshore Sediments

By rémoving most of the impacted sediments, a high degree of long-term

effectiveness and permanence could be achieved. Little to no long-term monitoring
would be required 1o ensure continued effectiveness, except for monitoring in the-
nearshore sediment area to ensure that surface sediment at the top of the backfill layer
is not impacted by deeper COC impacts. -

6.12.4 Reduction of Toxicity, Mobility, or Volume
through Treatment

This section discusses how this alternative reduces the toxicity to receptors, mobility,
or volume of COC al the Site.

6.124.1 Upland Soil and Groundwater

This alternative provides complete removal of COC in soil above cleanup levels for
the Site. A portion of the soils removed from the Site would have to be treated prior
ta disposal, as they would exceed 10 times the Universal Treatment Standards. These
soils would be incincrated, or treated off-site through biological or thermal treatment.
Soils 1hat do not exceed 10 times the Universal Treatment Standards would not be
treated. '

6.12.4.2 Nearshore Sediments

This alicrnative provides near complete removal of COC in sediment above ¢leanup
levels for the Site. Some of the removed sediments would contain concentrations of
COC exceeding 10 times the Universal Treatment Standards. These sediments woutd
have 1o be incinerated or rreated otf-site prnior to disposal.
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6.12.5 Short-Term Effectiveness

Short-term effectiveness is based on the potential impacts (o the community, workers,
and environment during implementation of the alternative. In addition, the length of
time for the alternative 1o achieve protectiveness is considered.

6.12.5.1 Upland Scil and Groundwater

Complete removal of shoreline solls and uplands soils would invalve potential risks
to receptors in the St. Joe River. The removal of uplands soils would provide for
added risks to the community, workers, and terrestrial ecological receptors, since the
magnitude of disturbance on the community (e.g, truck traffic and construction
noise) is considerably greater than with the other alternatives.

The on-site construction portion of this alternative could be completed in one to 1wo
years, Long-term monitoring would not be required.

6.12.5.2 Nearshore and Oﬁshor.e Sediments

Resuspension of sediments and impacts on waler qualityin the area of the Site are *
tikely. These would be mitigated to the extent possible through construction methods
such as the use of a sealing bucket and operational controls. However, the analysis in
Section 5.1 showed that even using these techniques, sediment resuspension could
casily exceed resuspension that occurs during a 100-year flooding event, which is a
significant short-lerm impact on the St Joe River. Typically, some resuspension of
sediments and negative impacts on water quality occur in the area of the Site durinp
and immediately following dredging operations.

This portion of this alternative would take approximately three years to implement,
and would include additional sampling at the Site to support design, a design and
permitting process, and construction.

6.12.6 Implementability

Implementability includes the technical feasibility of construction of the alternative,
administrative feasibility of implementing the alternative, the availability of the
services and materials required to implement the alternative, and the ability of
monitoring to ensure effectiveness of the remedy.

6.12.6.1 Upland Soil and Groundwater

This alternaiive would be the most difficult 1o implement for soil and groundwater.
The size of the excavation relative to the property on which it must be conducted, the
depth of the excavation, sheetpiling requirements, and dewatering requiremenis
combine to make it @ construction project requiring carctul planning and cxecution.
The adrministrauve implementability is likely similar to the other alternatives, though
it may be more involved due to the scale of the project. Equipment required to

i
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construct the alternative is available, though it may have to be mobilized from some
distance. The long sheet piling required may have o be mobilized {rom some
distance. Also, the volume of backfill required would require careful sourcing
provide sufficient speed of delivery at reasonable pricing so as to not inhibit the
project progress. The alternative would require groundwater monitoring to delermine
the effectiveness of the alternative. Groundwater monitoring  would  Jast
approximately five years, provided monitoring results were favorable.

6.12.6.2 Nearshore and Offshore Sediments

This is likely to be the most difficult of the alternatives to implement in the ne¢arshore
and offshore sediments, both technically and administratively. The volume and depth
of removal will require careful design to minimize sloughing of surrounding
sediments and mixing of contaminated sediments being removed with the
surrounding sediments.  Additional design effort and construction monitoring will
also be required to ensure integration of the removal with work in offshore sediments
and with the uvplands. Engineering controls such as sealing buckets on removai
equipment are likely (0 be required in order to minimize creation and transport of
suspended sediments and the associated impacts on water guality. Due to the higher
potential tor resuspension and mehilization of sediments, additional care 1n study and
design will need to be taken in meeting the requirements for the permitting process,
which makes the project more administratively difficult. The equipment required,
specifically sealing buckets on removal equipment, is specialized, but is likely
available in the western United States. Monitoring of water quality and sediment
removal depth and locaticn during construction can adequately ensure construction
quality and evaluatc the effects on receptors.

The size of the project and the short “fish window” of about three months may
require multiple vears and scparate mobilizations to complete the project.

6.12.7 C_ost

Costs for each alternative have been estimated based on the evaluations and
assumptions discussed in the FS. Some variation in the construction and cost of the
alternative is likely to occur as the design process for the selected allernative
proceeds. Groundwater treatment and discharge under an NPDES permit is estimated
to cost $1,620000. The total cost of this alternative (using off-site incineration,
ireatment, or disposal of soil and sedimenl) ts approximately $67,190,000.

6.13 Alternative 8

Refer to section 5.3.12 for the description of Alternative 8.

3
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€.13.1 Protection of Human Health and the
Environment

RADs were developed (0 address the COCs and pathways thet were noded ay
proviting unaceeptable risk based on intormation from the BYBLRA. Overall
protection of human heslih and the environmant s sohieved by sslistying the
RAQS. AHarinative B prevents dirsct coniast with sofl or ingeslion of
aortamingledd groundwater using containmernd and instilulional contreis snd is
anticipated to adaguately protact human heaith and ihe mwironment from the
contaminanis in soil and groundwater,

8.13.1.1 Upland Soll and Groundwater

Upland solis angd groundwader would be sostained on-site by the construction
of a wasle management ares tonstrucisd within 3 sheetpile/siurey wall. The
wali willt be pxtended approximately 60 fee! deop 1o prevent migration of
DNAPL and impacted groundwaler inio e river,  Groundwaler inside and
outside the containment area would be monitored (o svaluats the sffectiveness
of the containment ¢sil. Containing upland s¢lls and groundwater wonld
reduce the polential for lsaching impacted groundwaler to the river. In the
shorb-tern, thers woultt ikely be some impscts to the environment due to he
size of the projpct. in the joag-tenm, there may be the potential for continued
igaching of impacied soil inle groundwaier oulside of the containment cell.

6.13.1.2 Nearshore and Ofshore Sediments

Removal and freatmerd of bank soils, shorelineg sediments, and negrshore
sediment 1o 2 depth of 8 feet will restore aquatic ad bamthiz envirenments
ang reduct the volume of COUs excending pratective concentrations. Inpacts
by COCs in bank solls and shoreling sodimenis impasted befow 8 ool may
romain.  Additicnal characterization woulkd be required o detenvine the oxtent
andd depin of conlaminated offshore sediments, Some impact o the aguatic
ang benthic snvirornents may result from the placement of a scour-rasistant
eap over the offshore area.  institutionsl controls waould Do required 1o restrict
groundwater and 1and use, '

6.13.2 Compliance with ARARSs

The National Primary Drinking Waler Standards uveder the Safe Drinkdig Water
Act are relavant and appropate 1o the groundwater contamination. The point
of compiiance for MCLs for remedies where waste materials will be managed
in place are 31 and beyond the edge of the waste management area.
Alemative § wouid comply with this ARAR in locations where the
sheelpilefsturry  wallk  containment  area confined impacted  soils  and
groundwater. Groundwaler ouside the waste management area would be
manitored to evalusts the effectiveness of the containment cedl.
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6.13.3 Long Term Effectiveness and Permanence

6.13.3.1 Upland Soii and Groundwater

Alternative 8 includes a containment wall to provide long-term protection to
sediment quality by preventing contact with contaminated groundwater. The
containment cell proposed by Alternative 8 would provide long-term
effectiveness by enclosing the contaminated area and includes a surface cap
to exclude precipitation and surface water.

6.13.3.1 Nearshore and Offshore Sediments

Alternative 8 would provide for long-term effectivenpess for bank soils,
shoareline sediment, and offshore sediment unless there was recontamination
of removal areas via migrating groundwater. Alternative 8 proposes 1o remove
the most highly contaminated areas to a depth of 8 feet, treat on-site, and
dispose of treated soil and sediments off-site, Scour-resistant sand and gravel
backfill would be used to replace impacted materials. Residual contamination
could remain in areas where COCs exceed cleanup levels at depths greater
than 8 feet.

6.13.4 Reduction of Toxicity, Mobility, or Volume
through Treatment

6.13.4.1 Upland Soil and Groundwater

Alternative 8 relies on natural attenuation and containment to reduce the
valume of COCs leaching into the river via contaminated groundwater. No
treatment within the cantainment cell is proposed.

6.13.4.2 Nearshore and Offshore Sediments

Alternative 8 proposes the removal, on-site treatment and off-site disposal of
bank soils, shoreline sediments, and nearshore sediments to a depth of 8 feet.
Clean material will be used to backfill the excavated areas to restore the
aquatic and benthic environments. This alternative would be effective in
reducing the toxicity, mobility, and volume of COCs within the B feet
excavation zone, Additional characterization of offshore sediments would be
required by Alternative 8; so no treatment with reduction of the toxicity,
mability, and velume of COCs would be achieved.

' 6.13.5 Short-Term Effectiveness

6.13.5.1 Upland Soil and Groundwater

The creation of the containment cell described in Alternative 8 would require a
period of time to install and utilize heavy equipment. Short-term impacts due .
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ta noise and dust would be monitored and minimized through engineering
comtrols. Reduclions in risks to the environment would be achieved soon alter
implementation. : o

6.13.5.2 Nearshore and Offshore Sediments

On-site trestment may include short-torm impacts due to noise and dusl.
These condiitions can be minimised during construction and would be
monitored.  Thers i§ 3 poterdtial Ty shortterm impacts 1o the asguatic
environment durdeg removal actions of bank soils, shoreline sadiment, and
negrshore sedimont ard capping of off-shore sedimeni. However, bost
managemint praclices and sngineering controls would be ulilized to minimize
thage impacts. Thars is a potential for short-term impacts from noise and air
smissions from the mobile treatment unit,

8.13.6 Implementability
§.13.6.1 Upland Soil and Groundwater

Yhe ponstruction of sheetpile/slurry wails for the contsinment cell reprosonts
well known technolpgy. The timing and duration of this effort will need 1o
reftect avoidance of any periodic flooding in the vicinity of the containment cell
and the time required 10 obialn any additional peryils to complete the work,

£5.13.6.2 Nearshore and Offshore Sediments

Cradging sedimants, and backfilling any subagueous areas to their original
bathymetry will ke challenging o sccomplish in such a manner as o prevent
scour and further iigration of contaminsted sediments downsirean, While
gach individual component of this aliernalive is relatively straightlorward, the
combination with anvironmental factors {flooding and Uming constraints
caused by fish habitat utilizstion windows} and political factarg (permitting)
miay result in additional comptexity.

6.13.7 Cost

‘The estimated total cost for Alternative 8 is $10,230,000. This is a combined

cast of 39,479,000 capils! cost and $780,000 G&M cost figured over 4 30-year
pesiod.

6.14 Allernative 9

Refer o sechion 5.5.13 for the description of Alternative 9,
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6.14.1 Protection of Human Health and the
Environment

RAOs were developed to address the COCs and pathways that were noted as
providing unacceptable risk based on information from the RYBLRA. Overall
protection of human health and the environment is achieved by satisfying the
RAQs. Alternative 9 prevents direct contact with soil or ingestion of
contaminated groundwater using containment and institutional controls and is
aniicipated to adequately protect human health and the environment from the
contaminants in soil and groundwater.

6.14.1.1 Upland Soil and Groundwater

Removal and thermal treatment of the top 20 feet of upland soils and
solidification of deeper soils under Alternative 9 will ensure that creosote
source materials have been reduced to site-specific criteria, or are
immobilized. Monitoring in graundwater wells around the area of removal,
treatment and Solidification would demonstrate that the removal, treatment and
solidification processes have adequately reduced concentrations and mobility
of COCs such that the groundwater does not mobilize COCs and therefore is
protective of the sediments in the St. Joe River. Institutional controls will
prevent potable groundwater use. These remedial actions satisty RAQ 2, RAO
3, and RAQ 4.

Contingent actions would be implemented if, after excavation and treatment

and stabilization, COC concentrations in groundwater exceed PRGs when it
comes into contact at the groundwater/sediment interface.

6.14.1.2 Riverbank Soils Area

Fl

Removal of the shoreline soils and thermal treatment of these materials will
ensure that creosote materials have been reduced ta site-specific criteria,
which will eliminate the pathway for groundwater contamination to occur.
Moanitoring in groundwater wells around the area of removal will demanstrate
that the removal has adequately reduced concentrations of COCs such that the
groundwater does not mobilize COCs and therefore is protective of the
sediments in the St. Joe River. This remedial action satisfies RAO 2, RAD 3,
and RAQ 4.

Removal of the shoreline sediments and thermal treatment of these materials
will ensure that any creosote materials are no longer present, which will
eliminate the direct contact of COCs with benthic organisms. Monitoring of
sediments after sediment remowval, treatment and replacement would
demonstrate that the removal has adequately reduced concentrations of COCs
in the sediment resulting in the protection of the benthic organisms that are in
the sediments in the St. Joe River. This removal will also prevent contact with
human activities on the shore of the St. Joe River. This remedial action
satisfies RAO 1 and RAC 3.
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St. Joe River Nearshore and Offshore Sediments (River Sediment Area):
Removal of surface sediments in the St. Joe River containing COCs above
SSCLs would protect benthic and aquatic receptors in this area by eliminating
the potential for these receptors to come in contact with impacted surface
sediment. This remedial action satisfies AAO 1 and RAQ 3.

Removal and/or treatment, physical or chemical stabilization of deeper river
sediment material would alsc protect benthic and aquatic receptors by
eliminating the potential for these sediments to become contaminated surface
sediments. Removal and treatment of sediments would eliminate the COC, and
eliminate the potential that scour could mobilize deeper sediment into surface
sediments. Physical stabilization would immobilize the COCs in such way that
would prevent the deeper sediment from becoming surface sediments.
Chemical stabilization would immobilize the contaminants in such a way as to
render the COCs inert, and therefore not bicavailable to benthic and aquatic
receptors. These remedial actions satisfy RAO 1 and RAD 3. There may be
some impacts on benthic and aquatic receptors in the short termn, as removal
of sediment materials are Ilkely to displace sediments and suspend them in the
water column.

This alternative provides for an assessment of scour and associated risk and
subsequent monitoring, with implementation of erosion protection {placement
of additional material over the surface sediments) as necessary. Such
monitoring would provide additional information of the actual scour and
potential risk to receptors. Should the monitoring indicate that the situation is
not protective of receptors, additional remedial actions to protect human health
and the environment (capping) would be implemented. This evaluation will
demonstrate that RAC 1 and RAO 3 are being achieved.

6.14.2 Compliance with ARARs

The National Primary Drinking Water Standards under the Safe Drinking Water
Act are relevant and appropriate to the groundwater contamination. The point
of compliance for MCLs for remedies where waste materials will be managed
in place are at and beyond the edge of the waste management area. Under
Alternative 9, all area components (Upland Scils, Riverbank Scils, and River
Sediment areas) comply with ARARs.

6.14.3 Long Term Effectiveness and Permanence

6.14.3.1 Upland Soil and Groundwater

Alternative 9 would have long-term effectiveness and permanence by mcludmg
both solidification and removal of the COCs.

6.14.3.2 Nearshore and Offshore Sediments

Alternative 9 includes the removal and treatment of upland and shoreline soil
and groundwater to prevent recontamination of bank scils and sediments. This
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ensures long-term effectiveness of the remedy by eliminating contaminant
- mobility and toxicity. :

6.14.3.3 St. Joe River Nearshore and Offshore Sediments

Alternative 9 includes removal of surface and subsurface sedimenis that are
higher than SSCLs, and removal or stabilization of all deeper sediment that
exceed SSCLs. The removal of sediment and replacement with clean materials
and the stabilization of sediment by chemical means provide permanence
because the COCs will have been eliminated from contact with the river. |If
physical stabilization {capping) of deeper sediments is performed, it would be
performed as necessary based on further in field analysis, with. a program to
demonstrate that scour is not mobilizing cap materiat or underlying sediments,
and that permanence has been achieved. The combination of any of these
three aliernatives provides cleanup and protections eguivalent to any other
alternatives with respect to effectiveness and permanence.

6.14.4 Reduction of Toxicity, Mobility, or Volume
through Treatment

6.14.4.1 Upland Soil Area

Alternative 9 includes removal of the upland soils with on-site thermal treatment
of soils to reduce the concentrations of COC to an acceptable level prior to
replacement of the treated materials on-site. Thermal treatment produces a
bulk soit that is biologically inert through the complete destruction of any
organics. The treatment will be designed to produce a clean soil that meets or
exceeds the site-specific soil cleanup standards. This approach aggressively
addresses the removal of toxicity and mobility by destroying contaminant
mass and in the process dramatically reduces the volume of contaminants.
The reason this solution is more permanent and protective is by virtue that the
source materials are treated to a clean-up criteria and reused on the Site. By
performing a source removal or chemical stabilization, the potential for
additional scils to become impacted is then decreased compared to
implementation of just a containment solution. .
This alternative also includes in situ stabilization of deeper soils to ensure that
COCs in the deeper soils are immebilized. This part of the process completely
reduces the mobility of the COCs. The reason that it is more permanent and
protective is because the materials are treated and disposed on-site.
Additionally, if soils with lower concentrations of COCs are found within the
upper 20 feet the excavation area but outside the delineated area of source
materials, they wiil be stabilized.

6.14.4.2 Riverbank Soils Area

The remedial actions include solidification or removal (with treatment). As with
the actions for upland soils, remaval of bank soils with on-site treatment does
the most to reduce toxicity, mobility, and volume of contaminants.
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6.14.4.3 Fliféer Sediment Area

The remedial aclions include removal and tharmal reatment or physical or
chemical stabifization of impacted sediments whergver the S5CL s exceeded,
which effectively reduces toxicity, mobility and volume of contaminanis, ‘This
alternative does not differsrdiate Detween particular zones of sedimeit as does
other alternatives, and, therefore, ireats alf contaminated materials equivaiently.

6.14.5 Short-Term Effectiveness
6.14.5.1 Upland Solls Area

Short-lerm impacts from noise and air emissions may result from excavation,
mixing and milling, v situ stabillzation augers, and thermat desorption

raatment of soils and sediments. These activities would be monitored and
runimized using engineering confrols. Elimination of reductiony s risks to
the envirpnment would be achieved during and after implementation, Besause
soil soiidification and removal are being perdonmed, this allernative would
require substantially more excavation and related construction aclivities and
therefore would require more construction time and potentially pose more risk
than instalimion of a slurry or sheetpile wail or sther coptainment remedy.
Mowever, axcavation and thermal treatment and sclidification do achieve risk
rpduction aguivalent to most other alternatives.

£.14.5.2 Riverbank Soils Area

The soil solidification and removal actions would pose approximately the sams
shurfterm sk to workers and the environment as the ather alternatives.
Thare s 8 potential for short-term impacdits 1o the aqustic environment during
removal actions; however, use of proper engineering controis, and in-river
sontainment structures such as ¢offer dams, would be included during any
remnoval operation to minimize these impacts. There is also a potential during
armsite ireatment activities for short-ternt impacts from equipment operations,
including dust and naise.  The lengih of time needed io implement the
altarnative, and the length of tiose untll cleanup standards are met, is about the
same for all alternatives,

6.14.5.3 River Sediments Ares

The removal actions woild pose approximately the same shortderm risk to
workers and the envirersnent. Enginsering sontrols such as a coffer dam would
be used t¢ minimize shortterm impadts 10 the aguatic environment, There is
also a potentiad during on-site treatimend activitieg for shon-term impacts from
noise and air emissions of the mobile reaiment unit. The length of time needet
to implement the altematives ang the length of time Uit cloanup standards are
met are about the same for aif afternatives,
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6.14.6 Implementability

6.14.6.1 Upland Soil Area

Excavation and thermal desarption treatment of soils is a presumptive remedy
for wood treatment sites. Solidification has also been performed in situ within
saturated groundwater, and is readily implementable with the proper
equipment. The technical implementability of this alternative may be difficult
because of its invasive process as compared to the other alternatives such as
containment. The action would require an engineered construction design
including the use of coffer dams, sheetpile walls, excavation, shoring,
dewatering, water treatment, and on-site soil treatment and replacement.

6.14.6.2 Riverbank Soils Area

Excavation and thermal desorption treatment of soils and sediments is a
presumptive remedy for wood treatment sites. Solidification has also been
performed in situ within saturated groundwater, and is readily implementable
with the proper equipment. The technical implementability of this alternative is
complex because this remedial action will require a carefully engineered
construction design including the use of coffer dams, sheetpile walls,
excavation, shoring, dewatering, water treatment, and on-site soil treatment
and replacement,

6.14.6.3 River Sediments Area

This alternative involves assessment, removal of some sediments, and
potentially  stabilizing sediment materials in place. The 1technical
implementability of this alternative is complex because this remedial action
will require a carefully engineered construction design including the use of
coffer dams, sheetpile walls, excavation, shoring, dewatering, water treatment,
and on-site sediment treatment and repiacement.

6.14.7 Cost

Alternative 9 has a cost of $11,222,493. The combined cost of $10,750,703
capital cost and $431,790 O&M cast are figured over a period of five and a
half years. This cost is in the same range as other alternatives that have
similar complexity in proposed remedial actions and the quantity of material
requiring treatment, such as Alternative 8. This estimate does not have a
detailed engineering design, and is therefore approximate. Thé actual ¢ost of
the preoject would depend on the final scope of the remedial action which
would be determined after further delineation and regulatory action.
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7 Comparative Analysis

This section compares the altcrnatives against cach other for each of the seven criteria..
Consistent with the RI/RS guidance, the lwo acceptance criteria (State/Support Agency
Acceptance and Community Acceptance) are not discussed in this section, as these will
be analyzed for the Record of Decision. This analysis is performed for each ol the
criteria, separated by the area of the Site addresscd. The site divisions reflect the
apportionment of the site under Alternative 9, which includes three operative
areas: Upland Sails Area, Riverbank Soils Area, and River Sediments Area. Where
appropriate, analysis completed for the Proposed Plan (compiled by the EPA) has
been incorporated into this Supplemental FS. For the threshold criteria, the criteria
are evalvated against the standard of whether or not they meer the threshold. For the
balancing criteria, the criteria are ranked by their relative order in' best meeting the
criteria. The certainty of the alternatives in relation to the criteria has been included in the
discussion of ranking for each criterion. Table 7-1 uses a numerical ranking system and
sumrnarizes the information provided in this section,

7.1  Protection of Human Health and the
Environment | |

Each alternative is compared with respect to how it meets protection of human health and
the environment each alternative, with the exception of Alternative 7, will require
monitoring 1o confirm protection of human health and the enavironment aver time. For all
alternatives, should monitoring show that an aliernative is not protective, contingent
actions would be evaluated and implemenied.

7.1.1 Upland Soils Area

Allernative 7 18 the most protective in the tong term, as it invoives removal of essentially
all matcrials with the potential (0 cause risk 10 human health or the environment. This
alternative eliminates the need for lang-term performance monitoring to ensure remedy
effectiveness. However, as Allernative 7 involves exposing and removing the greatest
volume of soil, sediment and groundwater, it also carmics (he greatest risk of exposures to
COCs of residents, workers, and the environment despite use of engineering contrels and
construction planning to mitigate these risks. Alternative 1 is the least protective remedy,
as it does not involve any enginecred, aclive, or monitored measures 1o increase
pratection of human health or the envircnment.

The other aliernatives range between these two in terms of protectiveness. In general,
engincered removal and treatment measures would provide the most pratection, as thesc
wouild remain provide for actual source contrgl. These would include shoreline
solidificarion and/or removal, barrier walls, and soil solidification. Active treatment
measures such as air sparging and thermal desorption would generally be more prolective
than passive measures because treatment, even if operated only for the short term, would
reduce the nisk of discharge of groundwater containing chemicals of concern to the river
and sediment.
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Alternative 8 would create a four-sided waste manegement area 0 eopiain the
upland soils that contain COCs greater than soil levels protective of groundwanter,
These soils would be capped io prevent infiltration, hnpacted groundwalsr would
1ot be treated within the WMA, Long-ternm: monitoring would De required to verily
the gifectiveness of the system to protect surface gnd groundwater resouCes.

Alternative 8 provides the next highest amount of protegtion 1p Allemative 7, as it
would remove and treat the top 20 feet of upland solis and treat in place by
solidificalions of deeper upland 50ils. Allernstive § s superior e all other
alternatives because #§ permanently removes the COUCs from the environment
rathar than more Passive measures. H# alse tombines the efficiencies of in sity
stabilization where depth makes excsvation removal less cost-effective,

7.1.2 Riverbank Soils Area

Altcrnative 7 is the most protective remedy in the fong-form, remeving ali sediments with
ke potential o cause sisk to human or cocological recepters. Altemative | s the least
progeclive, 3% i does not address risks 1o benthic and aguatic receptors thal currently exist
o the sife. Alermanives 3, 4, 5 and & are more cerfam (o ba iImmediately effective, while
Altarngabive 2 would require 2 longer period fo determune the ceriainty of long-term

oftectiveness,

Alternatives involving removals in the 8t Joe River, such as Alternatives 7, 8, and
8, have a polential fo increase short-term exposure ol workers, residents, and
enviranmenial receptors to COCs diwing and immediately foliowing remedial
actions. For removal of sediments, an analysis shows these actlons may cause
higher concentrations of Site sediment in the river during remedial actions than
during fionding events. The amourt of removal generally increases from
Afternative 2 through 9.

Mogitoring will be periormed during construction of cach alternative with the exception
of Alergative 1 Pach ahersative alse includes a characterization investigation during
remedial design to refine the mpact area.  Long-term monitoring and contingencies
are an ntegral portion of Allernative 2 and 8. Contingencies and monitoring
would alss be required as part of Alernatives 3, 4, 5, and 9. No leng-term
maonitoring is andicipated for Ahlernative 9 based upon the use of presumplive
remedias and selected clegnup standards. Coningencies are necessary shouid
assessment fodicste thal MNR was act going 10 be effcctive and capping s necessary.
Monuaring would be compleled o confiem that the sediment cap wase’t disiurbed and ©
envore that back B from removal actions remained stable. Alternatives 6 and 7 would not
requnie monioring after construciion, though there may be some short-tern monitenng to
monitor the recovery of ihe river afier dredging. Monitoring for the the presence of
sediment after sediment removal, treatment, and replacersent as part of
Afternative ¢ would demonstrate the removal had adequately reduced
soncentrations of COCs resuiting in the protection of the benthic organisms. This
ramaval would aise prevent contact with human activities on the shore of the
river. Alternale 9 offers the best approach to monitoring, in that it will
substantially raduce the duration of long-term moenitoring to potentially one 5 year
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period. This removal would also prevent contact with human activities on the
shore of the river,

71.3 River Sediments Area

Alternitives 2 through 8 inchade addilional assessment, moenitoring, and potential capping
of 20% 1o 100% of the offshore sedumems. Alternatives &, 7 and 9 include drsdging of
contamigaled sedimenis. Removal of surface sediments in the St Joe Hiver
sontaining COCs above $5CLs in Alternative 3 would protect henthic and agquatic
receptors in this area by sliminating the potential for these receptors to coma in
contac! with impacted surface ssdiment. There may he soms short-term
monitoring required fo menitor recovery of the river following dredging.

7.2 Compliance with ARARs

{ompliance with ARARs will be finalized a5 part of the design and permitiing
process. In genersal, the only reguirernent that will not be met s the CERCLA
statutory preference for refurning groundwaler i5 drinking water standards. This
requiremient would not be met by Alternatives 1, 2, 3, 4, 5, and §, and may not be
miet for Alternative 7. Humian receptors that may use the groundwster as drinking
water will be protected by inslitulions! controls or restrictions on groundwater use
at the Site. These controls would require long-term monitoring at the sile.
Allernative 1 includes the existing land use control of the Cily's ordinance that
requires use of Oty water for drinking water. Allernalives 2, 3, 4, §, 6, and 8
ichage additional institutional comtrols or restrictions on groundwater use
specifically in the area of the Site. institutional contreois may not be required for
Altarnative 7, though it is difficult to assure that this Allernative would not require
somes insttutional controls. Altemnative 9 may utiiize a land use contro! i required
by the oulcome of remedial activities. However no long-term moniloring is
anticipated for this allernative nased upon the use of presumptive remedies ant
selected cleanup standards.

The National Prsma;y Drinking Water Standards under the Safe Drinking Waie-f Aot
are relevant and appropriaie to the groundwater contamination. The points of
sompliance for i s for remedies where waste malerials will be managed in
place are af and beyond the edge of the designated waste muanagement ares.
Alternative 9 would comply with this ARAR. Alternative 9 is superior, based onits
use of trestment fechnoiogy, 10 other alternatives such as § and B that ieave
contaminanis in ihe groundwaler and rely on physical isclafion fo prevent
mabilization.

7.3 Long-term Effectiveness and Permanence

The long-tarm offectiveness of the alternatives s considered based On e mageifude of
residudl tisK 10 reveptors, uncerntainties associated with the performance of the alternative,
and the adeguacy and reimbiiny of comrois. No guaszitative esumates of resigual risk
hsve been mude for the B3, but the depree of ceriainty thay the alternative would be
permanent i$ considered. Genersliy, those aliernatives using passive enmaesyed solutions
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are morc permanent, while those using naturally occurring passive processes are less:
certain at this time, as they would have te be monitored for a period of time sufficient to
determine their long-term effectiveness.

7.3.1 Upland Soils and Groundwater

Alternatives 2, 3a, and 3b do not include treatment and the long-term
effectiveness of natural attenuation for preventing soil leaching and migration of
greundwater or DNAPL to the river is uncertain. Alternatives 3b and 4b may offer
long-term effectiveness but it is unclear whether there is sufficient room between
the zone of contaminated groundwater and the river for air sparging to be
ettective. Alternatives 3c, 4c, 5 and B include a wall to provide long-term
protection to sediment quality by preventing contact with contaminated
groundwater. Alternative 8 provides the highest level of protection of these four
alternatives because the wall fully encloses the contaminated area and includes a
surface cap to exclude precipitation or surface water. Alternatives 6, 7 and 9
would have the highest long-term effectiveness by including solidification,
removal, and treatment, respectively. Alternative 9 would have the highest long-
term effectiveness and permanence by including both solidification and removal of
the COCs.

7.3.2 Riverbank Soils Area

All of the remedial actions include bank soil removal that would be effective in the
leng term unless there is recontamination via migrating groundwater.
 Alternatives 3c, 4c, 5, 6, 7, B and 9 include either the soil {and groundwater)
containment, solidification, treatment, or the removal of upland soils to prevent
recontamination of bank soils. Alternative 9 includes the removal and treatment of
upland and shoreline s0il and groundwater to prevent recontamination of bank soifs
and sediments. This ensures long-term effectiveness of the remedy by eliminating
contaminant mobility and toxicity.

Alternative 2, which includes removal of two feet of contaminated sediment,
placement of a thin cap, and monitored natural recovery has the lowest potential
for permanence because of the potential for seepage through the cap or scouring.
Alternatives 3a, 3b, and 3c, which include removal of two feet of sediment and
repiacement with a two-foot thick scour-resistant sand and gravel cap, would be
mote permanent because of the more substantial capping materials. Alternatives
4a, 4b, and 4c¢, which include removal of three feet of sediment and replacement
with three feet thick of scour-resistant sand and gravel backfill, would be slightly
more permanent because of the thicker layer of capping materials. Alternatives 5,
6, 7, 8 and 9 include removal and/or treatment of all sediment with the potential to
cause risk ta receptors and are considered to represent the most effective and
permanent action.

7.3.3 River Sediment Area

The thin cap for Alternative 2 has a risk of being scoured away during a flood
event and therefore is not considered effective in the jong term. Alternatives 3 and
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4, which include removal andfer treatment of the top 2 to 3 feet of material and
replacement with clean backfill, would leave in place residual contamination that
could leach to surface sediments. Alternatives 5, 6, 7, 8 and 2 include removal of
all sediment with the potential ta cause risk to receptors and is considered the
most effective and permanent action.

Alternatives 2, 3, 4, 5, and 8 include a cap for the offshore sediments, which is
congidered effective in the long-term if scour-resistant capping materials are
used. Alternatives 6 and 7 include removal and treatment of the contaminated
material, which is considered the most protective in the long-term.

Alternative 9 includes removal of surface and subsurface sediments that are
higher than SSCLs, and removal or stabilizatlon of all deeper sediment that
exceed SS5CLs. The removal of sediment and replacement with clean materials
and the stabilization of sediment by chemical means provide permanence because
the COCs will have been eliminated from contact with the river. [If physical
stabilization (capping) of deeper sediments is performed, it would be performed as
necessary based on further in field analysis, with a program to demonstrate that
scour is not mobilizing cap material or underlying sediments, and that permanence
has been achieved. The combination of any of these three alternatives provides
cleanup and protections equivalent to any other alternatives with respect to
effectiveness and permanence.

7.4 Reduction of Toxicity, Mobility, or Volume
through Treatment

7.4.1 Upland Soils Area

The remedial actions include monitoring, containment, soil solidification, or
removal (with treatment). ARernatives 2, 3a, 3c, 4a, dc, 5, and 8, which rely on
monitered natural attenuation or containment do not include treatment and are
. ranked lowest under this criterion. Alernatives 3b and 4b include air sparging,
which may reduce contaminant eoncentrations in groundwater before the point of
discharge to the river but the effectiveness of this method is uncertain. Alternative
6 includes solidification to reduce the mobility of contaminants; however, the
toxicity and volume of material remaining . on-site would not be reduced.
Alternative 7 includes removal with off-site thermail treatment of soils to reduce
the concentrations of COCs (greater than 10x UTS) prior to disposal at an off-site
landfill. : :

Alternative 9 includes removal of the upland soils with on-site thermal treatment of
soils to reduce the concentrations of COC to an acceptable level prior to
replacement of the treated materials on-site. Thermal treatment produces a bulk
soil that is biologically inert through the complete destruction of any organics.
The treatment will be designed to produce a clean soil that meets or exceeds the
site-specific soil cleanup standards. This approach aggressively addresses the
removal of toxicity and mobility by destroying contaminant mass and in the
process dramatically reduces the volume of contaminants.

i
-
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This alternative aiso includes in situ stabilization of desper solls to ensure that
COLs in the deeper soils are immobilized. This part of the process completely
reduces the mobifity of the COCs. These two treatment methods provide
reduction in toxicity, mobility, and valume that athieve substantial risk reduction
and are more permanent and protective as compared to the other preferred
alternatives. The reason that it is more permanent and protective is becauss the
materiais are treated and disposed on-site, and an increase in volume of
somaminated materials is avoided.

7.4.2 Riverbank Soils Ares

The remedial actions include removal and treatment of impacted sediments up to
# teet in depth. Al of the removal activities would be effeclive in reducing toxicity,
mokdlty and volume of cortaminants. Alternatives 5, 6, 7, 8 and 2 would result in
mare reduction in ioxiclty, mobility and volume, than ARernatives 2, 3, and 4
because & greater quantity of material! would be removed and treated. The
remedial actions inchide solidificstion or removal (with treatmend).  Alternative 9
does not ditferentiate between partlcular 2ones of aediment as do other
aiterngtives, and, therefore, treats all contaminated mateniais sguivalently. b terms
of constructability Alernative 9 wili provide for mere comprehensive removal and

remetdy,

7.4.3 Riﬁer Sediments Area

The remedial actions include assessmernt, monitoring, capping ¢f romgval. The
assessment, moaitoring and capping actions {Alternatives 2, 3, 4. §, and 8} do not
include tregtment and are therefore ranked lowest under this eriterion.
Allernatives § and 7 include removal and freatment of contaminated sadiments,
The remetial actions iochude removal and thermal restment or physical of
chemical stabilization of impacled sediments wherever the SSCL is expesded,
which effectively redutes toxicily, mobility and volume »f contaminants,
Alternutive 8§ does not differentiale between particular zones of sediment as do
cther alternatives, and, therelore, treals all comaminated materisls equivalently.

7.5 Short-Term Effectiveness
7.5.1 Upland Solls Area

Alternaiives 2, 3p, and 42 rely on monitoring, which poses jittie risk to workers,
Hisk of sediment recontamination is nol reduced by these alternatives, and
therefore it is uncertain when or if sediment cleanup isvels will be allained.
Alternaiives 3b and 4D include air sparging, which could be implemenied safely
#nkd have the potenfial for slightly reducing the polential for sediment
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recontamination. The rate at which reduction in contaminants would be achieved
by this method is uncertain. Alternatives 3¢, 4¢, 5, 8 and 9 include containment,
which would take longer to install (a few months) with more heavy equipment than
previous alternatives. Short-term impacts due to noise and dust would be
monitored and minimized. Reductions in risks to the environment would be
achieved sooner after implementation. Soil solidification (Alternatives 6 and 9)
and complete removal (Alternative 7) would require substantially more excavation
and theretore would require more construction time and potentially pose more
risk than installation of a slurry or sheetpile wall. These three alternatives would
achieve risk reduction sooner than the other alternatives. On-site treatment
(Alternatives 8 and 9) may also include short-term impacts from noise and air
emissions that can be contrelled during construction and monitored.

Short-term impacts from noise and air emissions may result from excavation,
mixing and milling, in situ stabilization augers, and thermal desorption treatment
of soils and sediments in Alternative 9. These activities would be monitored and
minimized using engineering controls, Elimination or reductions in risks to the
environment would be achieved during and after implementation. Because sail
solidification and removal are being performed, this alternative would require
substantially more excavation and related construction activities and therefore
would require more construction time and potentially pose more risk than
installation of a slurry or sheetpile wall or other containment remedy. However,
excavation and thermal treatment and solidlfication do achieve risk reduction
equivalent to most other alternatives.

7.5.2 Riverbank Soils Area

The monitored natural recovery component of Alternative 2 has the lowest short-
term risk to workers but may not reduce the risk to the environment if a flood
scours the nearshore areas. Alternatives 3 and 4, which include capping, have the
next lowest shart-term risk to the warkers and the environment because there
would be minimal disruption of contaminated sediment. Alternatives 5, 6, 7, 8,
and 9 have the highest short-term risk to the environment because of the potential
risk for incidental releases during dredging. Engineering controls would be used
to minimize short-term impacts to the aguatic environment.

The soil salidification and removal actions in Alternative ¢ would pose approximately
the same short-lerm risk to workers and the environment as the other aliernattves, There
1s a putential for short-term irnpacts to the aquatic covironment during removal actions;
however, use of proper engineering controls, and in-river containment structures such as
coffer dams, would be mncluded during any removal operation (0 minimize these impacts.
There is also a potential during on-sile reatment aclivities {or short-term impacts from
equipment operalions, including dust and naise. ‘The length of ume needed o implement
the alternative, and the lengih of Lime until ¢cleanup standards are mel, 18 about the same
for all alternatives. '

AMARBI.15656-340 ' ) 7-7



Faggipilise Stindv ~ 31, Mories Oremspte Sie - 51 Maries, kdvhe

7.5.3 River Sediments Area

Alternatives Z, 3, 4, §, 8, and § include capping which should have minimal short-
tarm risk to the environmenl. Clesnup sterxbirds would be met upon the
insiallation of the cap. Alernatives &, 7 ant ¥ have the highest short-term risk 1o
the environment because of the potential for incidental releases during dredging.
Engineering controls would be used 1o minimize shorbterm impacis {o the squatic
environment. Cleanup standards wouid be met upon completion of the dredging.
The length of time needed Jor impiemeantation is the same of all alternatives.

The remopval actions of Alternative 8 would pose approximately the same shord
jorm risk to workers and the srvironment.  Enginesring conteols such as a coffer
dam would be used to minimize shortdermy impacts 1o the aquatio snvitonment.
There is algo a polential during on-site treatment activities for shor-ierm impagis
from noise and air emissians of the mobile treaiment unil, The length of time
needed 1o implement the aiternatives and the length of lime untdl cleanup
standards are met are about the same for all sitematives,

7.6 Implementability

While all of the aclions can be implemented of the Sile, some are more sasily
imptemented than cthers. in general, the technizal implementability decrsases
whth increasing complaxity of construction and use of specialized eguinpment,
- Administrative implementability decrsases with the increase in subsiantive
requirements that apply io permifting. Actions reguiring construction and/or
operations in the Uplands may also be impacted by period ficoding of the site that
wouid need 1o be accounted {or during design.

7.6.1 Upland Soils Area

ARernatives 2, 3a, and 4a rely on monitoring, which is casy to implement,
Afternatives 3b and 4b include air sparging which would be easy to implement
although it may be difficull to verify that the sparging zone includes all of the
codaminated groundwater. Alternatives 3¢, 4c, §, 8, and 9 include sheetpile or
slurry walls, which should be straighliorward fo implement because this is a well-
known technology. AMernatives § and 9, which include solidification of
contaminated soil, may be difficult to implement because the technology is
relatively unoormman. ARernative 7, which includes removal of all upland soils
would be the mast techrically complex to implement. This action would require a
highly engineered construction design including the use of sheetpile walis,
excavation, shoring,- dewatering, water treatment, and off-gite goil treatment and

gisposal. :

Excavation and thermal desorption treatment of soils is a presumptive remedy for
wantd treatment sites.  Solidification has also been performed in situ within
saturated groundwater, and is readily implementable with the proper squipment.
The technical implermentability of Alternative 9 will include an invasive process as
compared ta the other alematives such as containment, The action wauld require
an enginsersad construction design including the use of coffer dams, sheetpiie
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»

walls, excavation, shoring, dewatering, water treatment, and on-site soil treatment
and replacement. '

7.6.2 Riverbank Soils Area

Alternative 2 includes monitored natural recovery, which would be the easiest to
implement. Alternatives 3 and 4 include capping, which would be the next easiest
to implement. Alternatives 5, §, 7, 8, and 9 include dredging, which would be the
most difficuit to implement. '

Excavation and thermal desorption treatment of socils and sediments is a
presumptive remedy for wood tréatment sites, Solidification has also been
performed in situ within saturated groundwater, and is readily implementable with
the proper equipment. The technical implementability of Alternative 9 will require
a carefully engineered construction design including the use of coffer dams,
sheetpile walls, excavation, shoring, dewatering, water treatment, and on-site soil
treatment and replacement. All of the alternatives include removal so this does
not affect the relative implementability between alternatives for shoreline soils.

7.6.3 River Sediments Area

Alternatives 2, 3, 4, 5, B, and 9 include assessment, monitoring, and capping,
which would not be difficult to implement because capping is a commonly used
remedy. Alternatives 6, 7, and 9 include source removal by dredging, which would
provide a more permanent solution than capping. Based on further analysis
- during remedial design, both capping and dredgingfAreatment may be employed
for Alternative 8. ’

This alternative invalves assessment, removal of some sediments, and potentially
stabilizing sediment materials in place. The technical implementability of
Alternative 9 will require a carefully engineered construction design including the
use of coffer dams, sheetpile walls, excavation, shoring, dewatering, water
treatment, and on-site sediment treatment and replacement.

7.7 Cost

Alternative 2 has the lowest estimated costs {$1,178,000). Costs increase with the
increased complexity of the proposed remedial actions and the quantity of
material requiring treatment. Alternatives were developed to give a broad range of
options that would span from less aggressive, lower cost remedies to very
aggressive, higher cost remedies. The most aggressive alternative, Alternative 7,
includes complete removal and thermal treatment of soil and sediment containing
contaminants, is the most costly with an estimated cost of $67,190,000.

Alternative 9 has an estimated cost of $11,220,000. This cost is in the same
range as other alternatives that have similar complexity in proposed remedial
actions and the quantity of material vequiring treatment, such as Alternative 8.
This estimate does not have a detailed engineering design, and is therefore
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approximate, The actual cost of the project would depend on the final scope of
the remedial action which would be determined after further delineation and
regulatory action. Cost summary information is presented in Appendix H.

7.8 Summary of Comparative Analysis

The national goal of the remedy selection process is to select remedies that are
protective of human health and the environment, that maintain protection over
time, and that minimize untreated wastes. EPA’s program expectation is to use
treatment where ever feasible 10 address the principle threats posed by the site,
EPA alsa has an expectation to return useable groundwater to beneficial uses
where ever practicable. Furthermore, EPA typically relies upon land use controls
such as water use and deed restrictions to supplement or eliminate the need for
enginegering controls as appropriate to limit, where possible, the need for long-
term management of the site. )

‘Alternate 9, through the use of presumptive remedies of thermal desorption,
stabilization/solidification, and proposed cleanup standards that are protective of
public health and the environment, meets these national program expectations at
this site. The engineering capabilities of these treatment technolagies are well
understood, enabling the remedy selection process as well as ROD formulation to
be streamlined. Soils and sediments and groundwater will meet a standard that
will eliminate the need for long-term monitoring and 5-year reviews. MCLs will be
met in the groundwater at the point of compliance and residential standards will
be met in'the soils. A risk based approach will be used to determine the level of
cleanup and treatment necessary to protect the ecosystem of the river.

Alternative 9 achieves long-term effectiveness and permanence to a greater
extent than other alternatives analyzed because of its focus on toxicity and
mobility and source reduction through additional treatment. COCs from depths
up to 20 feet will be removed by active thermal treatment. Deeper soils will be
treated by solidification. Active treatment is a preferable alternative than more
passive approaches such as encapsulation in place and monitoring. The
removal of shereling soils and sediments and thermal treatment of these
materials will eliminate the direct contact of COCs with benthic organisms.

it is a superior approach because it does not rely on engineered systems to
encapsulate waste on-site. It will achieve substantial risk reduction by removing
and treating source materials. This combination reduces risks sooner, costs
less than some of the other alternatives, and is more permanent and more
protective of human health and the environment.

MAREB!-135656.340 . : F-10
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Appendix A

Correspondence Pertinent 1o Sediment Cleanup Level
and Post RI/BLRA DNAPL Mobility Analysis



Saﬁi&‘i&f?fﬁiean&p Level Correspondence



Product Mobiiity Correspondence



Appendix B
information Regarding Overbank Disposal



Photos of Shoreline Taken in October 1998
by Jim Comerford

{1) Creosote Chunks on Shoreline

{2) Barrel (in Foreground) and Other Debris



Co-Located Radioisotope and Total PAH Data
(from Remedial Investigation Addendum
June 2003, RETEC, April 2004)



Appendix C

COC Fate and Transport in Groundwater and
Sediment PRGs



Appendix D
Data Tables Used to Define Remedial Areas



Appendix E

Summary Discussion of Technical Impracticability



Appendix F

Ex-situy Management Technologles and Costs



Appendix G
Scope of Work for MNR Assessment



Appendix H

Detailed Cost Estimates
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Technical Memorandum on Detziled Analysis of Alternatives
Remedial Cost Estimates

O#f-site Disposal of Treated SoilfSedinant
4  Load soil lor ofsite disposal 15427 CY 22 par CY $20,854 From FS AILS
unil price based on
telephone quotas from
Chemical Wasle Mgmilin
_ Arington, OR and US
4 Transportation and Disposal - direct burial in Sublitle C cell 18,800 T ) $110 par T $2.079.000 Ecology in Grandview, 1D
Capping of Offshore Sediments
Capttal Costs
5 Design Investigation 1 s $200,000 $200.000 From FS Alt S
5 Mobihzation of bargesfequipment 1ls §65.000 £55.000 From FS Alt S
5 Geomambrane Purchase 10048 5Y %10 par 8Y $108.460 From FS Al 5
5 Shot Rock Purchase 7297 CY $22 per CY $233,504 From FS AlL 5
5 Shot Rock Placemani : 7297 OY $20 per CY $145,84D From FS Alt 5
5 Sand Purchase © 1824 CY §32 per CY £58,368 From FS Al S
5 Sand Place 1829 CY $20 perCY $36.4RD From FS AL S
5 Construction Canfirmation 11s $150,000 $150,00D From FS Alt 5
Sutiotal Capital Costs : 56,345 299
Remedial Design ' &% $380,718
Project Managsment : % $317 265
Construclion Managemenl 6% . 3380718
Contingency 30% - ' $1,50:3 550
Total Capital Costs Subtotal Capital Costs - Capping Oft-shore Sad  $9,327,590
Long-Term Monitoring - Sediment Cap
Years 1-5, Year 1, 3,5 3 avent 585,800 each $225.166 PV
mobidernoh 1ls $20,000 aach 320,000
" bathymetry survey 11s $5,000 gach $5.000
seimen core collecton 12 esnch 5300 per core $10.800
chemical analyses 24 each 5750 per analysis 218,000
physical analyses 24 aach 8500 per analysis 812,000 '
evaluation . ’ To1ls 320,000 aach 820,000
Years 6-20, Year 10, 15, 20 3 event $85.800 each 596,887 PV
mobidemaob 11s 320,000 each £20,000
bathyrmetry sunsey : 115 35,000 each $5.000 -
sedimanl cora coflection 12 each $300 per core 10,800
chernical analyses 24 sach $750 per analysis $18.000
physical analyses ' 24 sach $500 per analysis $12.000
evaluation . 1 1= $20.010 each $20.000
¥ears 30, Year 30 1 event $85,800 each : $11,271 Pv
motvdemoh 115 £20,000 each 320,000
bathymetry survey 1ls $5,000 sach £5,000
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