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REV Table 5-2 Cleanup levels for Upland SOils 

I Chemical of Concem Soil Cleanup Universal 
Level {mglkg) (1) Treatment 

Standards 
(mglk:g)(2) 

Napthalene 4 56 

Acenaphthylene Not available 3.4 

Acenaphthene " 34 

Fluore11e 28 " 
Phenanthrene Not av<~ilablc 5.6 

Anthracene 590 3.4 

Fluoranltlene 210 34 
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Benzo(b)fluoranthenc 02 6.6 

Benzo(k)lluoranthene 2 66 

Benzo(a)pyrene 0.4 3.4 

lncleno(l ,2,3,· 0.7 3.4 
c,cl)pyrene 

01benzo(a,h) anthracene 0.08 " 
Benzo(g,h,i)perytene Not available " 
2-Methylnaphthalene Not available 

Land Disposal Regior1 IX PRGs Region IX PRGs 
Restrictions Residential Soil Industrial Soil 
(mglk:g)(3) 

(mglkg) (mglkg) 

56 

3.4 

3.4 

56 

34 

'' -
34 -
34 -

-
6 8 (sum) (4) -
3.4 -
3.4 

' ' 
- -
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Region IX Region IX PRGs 
PRGs Soil Soil Screening 
Screening Levels-
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Groundwater OAF1 
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REV Table 5-2 Cleanup Levels for Upland Soils 

Chemical of Concern Soil Cleanup Universal Land Disposal Region IX PRGs Region IX PRGs 
Level (mglkg) (1) Treatment Restrictions Residential Soil lndLJstrial Soil 

Standards (mg/kg)(3) 
(mglkg) (mglkg) (mglkg)(2) 

Benzene 0.002 w 0.64 '' 
Toluene 0.6 w 520 520 

Ethylbenzene OJ w 400 400 

Xylenes " 30 270 420 

Carbazok9 0.03 " 86 

Oibenzofuran Not available 150 1600 

4-Methylphenol Not available 310 3100 

2,4-0Lmethylphenol " 14 1200 12000 

(I) EPA Regouu 9 Preh11unary RemedoJtton Go~ I for the protcctoon of groundwater usong a diluuon nnd allcnuatoon factor (DAF) of I. 

{3) Land Diopmal ReGuirememl 40CFR 268 

Supplemental Feasibility Study 
St. Maries Creosote Site 

St \1aries, ldaho 
January]. 2006 

Region IX Region IX PRGs 
PRGs Soil Soil Screening 
Screening Levels-
Levels- Mlgralion to 
Migmtion to Groundwater 
Groundwater OAF 1 
OAF 20 15) 

0.03 0.002 

" 0.6 

" OJ 

210 " 
0.6 0.03 

-
3 0.4 

(4) ll~<-aiJSe b<:11w(b )!hK>I"'illllhe"e aOO bcnro(k)t\uommhcnc coclme <1n g~s chromatography columns, this constilucm is regulutcd " a '"m of th~ 

cornpo<Jn<il 

(5) Dilution Atlcnuanon Factor 



1 Introduction 
Carney Products, Ltd. (Carney Product5) and the City of St. Maries (the "City") 
entered into an Administrative Order on Consent (Comprehensive Environmental 
Response, Compensation and Liabihty Act (CERCLA-10-2001-0137)) With the 
L:nited States Environmental Protection Agency (EPA), actmg in consultation with 
the Coeur d'Alene Tnbe (Tribe). The Admmistrative Order on Consent calls for 
Carney Products and the City to complete a rcmedialmvestigat10n (Rn and feasibility 
study (FS) for the St. Marie<; Creosote Site (Site) in St. Mru:ic<;, Idaho. The final 
Remedial Investigation and Baseline Risk Assessment Report (Rl!BLRA) (RETEC. 
2004a) was ~ubmitted in February 2004. 

The FS was prepared m conjunction with the EPA and Tribe through a series of three·
Techmcal Memoranda as outlined in the fmal Statement of Work (SOW) (Appendix. 
A to the Administrative Order on Consent). The FS describe~ <~ml evaluates remedial 
technologies and process options applicable to the Site. Remedial alternatives that 
incorporate <~pplicable technologies are developed, evaluated and compared. In 
February 2005 the FS for the St. Maries Creosote Site in St. Maries, Idaho was 
delivered to the EPA (RETEC, February 2004) Subsequent to the distribution 
of the FS, a Proposed Plan (Alternative 8) was developed by the EPA as lead 
agency and the Tribe (EPA, July, 2005). Alternative 8 proposed to contain, 
remove 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 300.430(1){2) of the National Oil 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 
to October 12, 2005. 

The St. Maries Potential Responsible Parties {PRPs), including Carney 
Products, B.J. Carney & Company, and the City .of St. Maries submiHed 
comments on the Proposed 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 RifFS on 
November 23, 2005. The EPA issued a Supplemental Statement of Work 
{Supplemental SOW) to fully develop and evaluate Alternative 9 in a 
Supplemental FS. 
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In order to evaluate Alternative 9 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 Aria\ font. This Supplemental RifFS document 
includes site characterization and Rl data, risk as~essment documents and the 
Proposed Plan. Seeping, the initial planning process of the RIJFS, was 
initiated by EPA and the respondents under the 2001 SOW. During thiS initial 
process, Preliminary Remediation Goals (PRGs) were developed by EPA in 
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 8). 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 a result RAOs 3, 4 and 5 were re-numbered as RAOs 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 8, 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 for 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 RI/FS Guidance (EPA. 1988), the purpose of the St. Manes FS 1s to 
evaluate potential remedial option\ for this uncontrolled hazardous waste site. The Rl 
and FS together are a "dynamic, flexible process than can and should be tailored to 
the spccif1c circumstances of individual slles ... " (EPA, 1988). "The objective of the 
RifFS process is not the unobtainable goal of removing all uncertainty, but rather to 
gather information sufficient to suppon an informed risk 111anagement dedsion 
regarding which remedy appears to be most appropnate for a given site." 
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1.2 Feasibility Study Process 
The ba~is for this FS is documented in several memornnda and correspondence. 
Consistent with the Admini~trative Order on Consent, the FS process consisted of 
three technical memoranda followed by this comprehensive document. The 
memoranda are a~ follow~: 

• Technical Memorandum on Revi£Cd Remedi<:~l Action Objectives and 
General Response Actions (March 5, 2003); 

• Technicnl Memorandum on Remedial Technologies, Alternatives, and 
Screening (August 11, 2003); and 

• Technical Memorandum on Detailed Analysis of Alternative~ (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 
formal acceptance was required. The memoranda and EPA comment on each was 
included 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. Meetings were held to 
discuss the memoranda and no formal comment was provided. The interim 
memoranda were: 

• Interim Memorandum on Waste Designation (January 9, 2004); and 

• Interim Memorandum on Remedial Action Objectives (January 23, 2004). 

Finally, issues surrounding ~edtment cleanup levels and product mobility were 
addressed through con·espondence with EPA and the Tribe in May through October 
2004. Th1s correspondence is included in Appendix A. 

The FS was prepared based on the coment of the three technical memoranda, EPA's 
commenl!. on these memoranda, two interim memoranda, the various technical 
correspondence, and meetings with EPA, the Tribe, and the St. Marie~ PRP Group. 
The FS incorporate~ the information from these documents and is intended as a 
standalone document, which achieves the goal of the FS process; cvalullting 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 Summ<ll)' of Data G;Jp~ 
Report (RETEC, 2002a) and the RIIBLRA (RETEC, 2004a). ThiS section 
summarizes this information as well as the conclusions of the RJ/BLRA. 

2.1 Site Description 

The Site is located in an indu~trial portion of the town of St. Maries (population 
2,800), in Benew<th Coumy, Idaho. The Site lit:s along the ;,outh bank of the St. Joe 
River (Figure 2-1), approximately I mile downstream from the conlluence 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 Indian 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 clo~ed its St. Maries office 
and pole storage yard in early 2003. The yard is partially Public Reserve land and 
partially owned hy Carney Product<;. The former creosote wood treating plant was 
located on the Public Reserve Land. The Site, which includes ponions of the Carney 
Products property, the Public Reserve Land, and the adjacent St. Joe River, is 
i!lu.~trated on Figure 2-2. The Figure also ~hows approximate property ownership 
boundaries. 

The Site is located at Township 44 Nonh, Range 8 West, Section 22, and is accessed 
through Carney Products' former pole yard. The address of the former pole yard is: 

1369 Rail Road Avenue 

St. Maries, Idaho 83861 

2.2 Site History 

2.2.1 Site Operations 

The Site operated as a creosote wood treating plant beginnmg in the late 1930~. 

Partial dismantling of plant fac!litics began by May of 1960. with dcmohtion and 
regrading of the treating plant area completed by 1965. The t"ormcr creosote treating 
operation was relatively small, covering approxlmately 0.7 acre. · 

Creosote was brought to the Site via ra!l. and unpcelcd poles were either trucked in or 
floated in on the St. Joe River. Poles were treated in the butt treating tanks and 
~hipped off-~ite via ra1l or truck. During operations, three treating tanks, two 
:.~hovegrou"nd ~torage tanks and a wood-fired boiler building were located in the rnam 
treating area; the former treating plant layout i\ ~hown on Figure 2-3. Creo..,otc ~~the 
only known treating ~olution u~ed <it th.c Site 
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Since approximately 1965, the Site and surrounding area have been u<;ed only for 
peeling, soning, and storage of untreated poles. The only structures presently on the 
Site (near the treatmg area) are some remaining piles from log crib~. a non
operational water sptgot, monitoring wells, concrete blocks, a buried stormwater 
culvert, and a sewer line. 

2.2.2 Regulatory History 

In December 1998, the City reported product sheen on the riverbank and m the water 
of the St. Joe River to the federal National Response Center. On January 26, 1999, 
EPA issued a Unilateral Administrative Order (UAO) to both the City, who has 
leased the property to various entitleS since the 1930s, and Carney Products, the 
current property lessee. The UAO required: 

I) Mitigation of observed creosote seeps; 

2) Removal of creosote-contaminated soil along the riverbank; and 

3) Perfomtance of a site investigation to characterize soil and groundwater 
contamination 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 water. 

In re~ponse to the UAO, the City and Carney Products performed several ll(;tions. In 
February 1999, the City and Carney Products conducted a removal action a_t the Site 
with EPA oversight. That act1on included excavation and removal of approximately 
195 tons of debris and impacted soil along the St. Joe River bank in the area 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 feet deep. The elevation of the base of 
the excavation wa.<> approximately 2125.5 feet (A VISTA datum). Since the removal, 
small areas of sheen have been noted intermittently on the river surface near the 
removal area. The boom and sorbent pads continue to be maintained_ 

Subsequent mvestigations have been completed by the City and Carney Product~. and 
by the EPA bmh prior to and under the Administrative Order on Consent. Some 
additional invc~tigation was completed by B.J. Carney et al. 1 in June of 2003 and 
September of 2004 for litigation purposes. The June 2003 data were summarized for
RI purposes in the Remedial [nve~tigatiOn Addendum: June 2003 Data (RETEC, 
2004g). Sampling in the uplands has included approximately 78 test holes, including 
test pits, hand augers, direct pu~h test holes, and borings. Twenty-two of the~e 
borings v.ere completed as wells or piezometers. Work in the St. Joe River has 
included 63 surface sediment sanl.ples, 1 I ~ediment cores and 23 surface water 
~amples. Sample locations are shown on Figure 2-4. The data generated from the 
investigation~ are pertinent to the RVFS and have been ~et forth in the RI/BLRA. 
The~e mvestigations found that o;ediments, <;oil. and groundwater had been impacted 

.S~c: ~rrcndi• or Rt Add~ndum (RETEC, 2004gJ 
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by past creosote treating operations. These impacts are discussed further in Section 
2.6. Results of these investigations arc provided in more detail in the RUBLRA 
(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 botindarie~. the area is spar~cly populated or forested. 
Bcnewah County land is roughly four-fifth;, forested and one-fifth farming and city. 
Timber is the main industry in the City and the county. Minmg and farming also 
contribute to the area's economic ba~c (St. Maries Chamber ot Commerce 
(http://www.stmarieschamber.org], St. Maries Gazette Record 
{http://www.stmaricsidaho.com/j, Fed Stats, LS Government 
[http://www. fedstats. gov/mapstats/more. dnta/ 16009 _ htm l]). 

2.4 Land, Groundwater and Surface Water Use 

The Site is located in the C!ty and beneficial uses of the land and groundwater arc 
subject to City code. Surface water use is affected by Tribal code as well. 

2.4.1 Land Use 

The Site and surrounding area are zoned for manufacturing and industrial use. Since 
Carney Products closed the office and pole storage yard in April 2003, there ha~ been 
no activity at the Site. Property approY.imately 1,200 feet east and southeast of the 
Site i~ zoned and used as parks and recreation. Approximately 1,000 feet ~omhwest 
of the Site, the land is zoned for multiple-residence dwellings. The residential area is 
uphill, upgradicnt, and isolated from the Site by a flood control levee, industrial road, 
storm drainage ditch, railroad tracks, and other industrial facilities. West of the Site, 
the land is zoned rnanufactunng and industriaL 

Land use at the Site is signtficantly limited by its location between the SL Joe River 
and the flood-control levee. As discussed m Section 2_5_\, the Sile is located in a 
floodwa/ and can be subject to relatively regular and periodic nooding. The Site 
area can be inundated by river water and experience~ significant flooding. The Site 
and .\urrounding area experience minor intrusion by nver water on an average 
frequency of every 1 to 2 years and experience more significant llooding every 3 to 4 
years. 

A flood way. per t~c Federal Emergency Management Agency, is the area of the flooo.lpbin thai 
should be kept ti-ee of Dbstmctmns (hnp /lwww fema grwffhrnlfg-ndOJ.shtm). 

MARB! -15656-340 2-l 



- St Mrml'.> Cre,,otc Sur- Sr. Mant\1', tdaho 

2.4.2 Groundwater Use 

Under City code -all hou*e!', building!., o~ p:oper::e~ used fur h<~m&n occupaflCy are 
required to u!llJt,e. public (City) w.Mer. TI'Ie Ctty Wilre; "upply l:lChldeS surface w;ner 
tmd groundwater socxes; ID<:;~Jed 1 10 8 mtlcs up;,tream and upgr.Jdie:~t of th~ Site. 
Groundw:uer ~~ recovc:vu. from rtcpth:s of 250 ttl 330 lee! bdcw groo..nd ~urface {bgs;. 
Con;;i<;htl\t with lhe Cit)' code, no wells are pru.er.t within a 0.5 mile of the former 
treatmg area. Eight wells are !o.:ated approxima:cly within a 0.5- !o 1-miie ~adiu&. 
These water wells are locaied m ureas bydraulical:y ;:solatcd from tf.e S:tc. being 
located ucro:b :he river. upstream, or upgmdiem to !he south. Groundwater al the S1te 
d!!<Charges to S: Joe River {see Se;.:tion 2.5.1) anC the bc:lc-ficml u:-e of SHe 
groundw4ter b recharge to ;;ucfa(e wa1er. 

2.4.3 Surface Water Use 

Surface water u:ses for :he SL Joe River are !:.sled by the Tribe and State uf fdaho a;, 

ag;icultural. recreatior..al, c'Jllural ·and aquat:;:· life. Domestic water supply is ru:n 
li;,.ted «s a u~e b) ;:ith~r en::ty (IDAP A 58.0! .02, Coeur d'Alene Tribe, 2000) Prior 
tu June !8, 2001, and the Uni:ed StJtes Su;::teme Court decisioo in !daOO v. United 
States, 121 S. Cc 2i35, 533 U.S. 262 (2001), the !:du.ho Department of W;~ter 
R~sources (JOWR) c;dmil'.is:ered tbe surface water rights tc the SL Joe River 
Currently, the Tnhe admini.o;lers <in enc:ooch~ent program that includes water ngtmt 

Surface water righL~ to the St. Joe River in 1hc vici.'lity of the Sit~; .. as avaiiable on !he 
IDWR database, are limited. Carney Products JS listed as having ar. IDWR water 
right and pumped water from the nve: -approximately 200 feet downstream of the 
former treating area. The water was u.sed to Keep poles th:u had not been debar);ed 
moist. Four other properties in the tlfl:a are li;;ted as havmg IDWR water righh on !he 
St. Joe River. One is located on the north side ()f tbc: 6ver, approximately J mile 
upstream. The remaining three are located ov-er 1 mile or more downstream of tl:le 
:crmer t~almg area, ami on the same side of the river The other four pr('lperties .tie 
the purn;::ed water for watering lawns_ Surface water testing adJllCCJlt to the Site t:as 
st.own !ll.ill surfate water concentra!ions are below apphcahle ~n-eenm:g !eve-Is. 

2.5 Physical Characteristics 
For diS(:uss:on p'.lrposes, the Site can be subdJvideJ imo the upland.\. riverbank, and 
r:v.cL The ;-:l'lysical characten>.tK~ o~· each of these areas are interrelated The 
uplands arc geu;ra!ly flat and iudude 1he former treattng plan! and surrounding area 
The riverbank i~ a s1eep1y ~lo;:.ing ponion of che Site between the upland~ and the 
nvcr. 1 he St Joe River and :ne :iver !K:d :m: mcludeC m the river ponion ot the Site_ 
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2.5.1 The Uplands 

2.5.1.1 General Characteristics 

The uplands ;'li'Cl is relatively ilat with ;m approKimate eli;valiC-tJ of 2,:35 feet 
(A VISTA datu;n)_ The surface CO:blSIS of sandy !0 silty graycJ with remn:m!<> cf :.ad 
roa.:i~ fror:1 prior Site opemlio:;s. The former wvod treating ope~!ions'>Nere :oc,ued 
about 70 to 100 feet south <)t' the S!. Joe RIVer (Figure 2-3). Concrete pads, building_ 
foundations and :.ome ttackii .:tSS<.">\;:aled with fo:mer treating oper.llions remu,n at, or 
immediately l>eoeath the gravel St;rface. 

Active underground utillties ir.dude a:djacent City storm and sanitary sewers located 
approximately 50 feet ea;ot and upstream of the former treati:tg plant {Figure 2-3) and 
a local storm druin. The two C:ty sewers rJn p<~rnHel to ooe another in a genentl 
north-south direct!on. The ~torr:; sewer outfalls to the St. Joe River. This slonn 
sewer r.ollt:cl~ runoff from an approxirr.a!<:ly 900·acre area locludlng undeveloped 
land ,md comrnerdal, res.Jdenlial and indu,.;rial p~openies. The sanitary sewer 
traverses beneath the river, transporting water to the Citj/ s water treatment are:t n()r!h 
of the river. A local ~tom1 drain collects water from 1l':e former C'Jrney ProducH pole 
yard, gcne:-aliy southwest of !he Site and drain~ cht: su;fa•:e w:ucr to the S!:. Joc River 
;hrou€_h a series. of d1tches and a culvert. The oc~tfa!l of local ~torm dmio to the St ' . 
Jce Ri..-er :s approximately 150 feet down~tream from !he fonr.<:r treating aref'L 

2.5.1 .2 St. Joe River Influence 

The t<pLmd ponion af tbe Site Lies orr the. floodplain between lilt St Joe River and :1e 
!1ood-con:ml levee (see Figure 2· 2) and e;ocperiern:es pt:nodic flooding, The Site is on 
hu:rl dass1Eed a:> a floodway ~y the Federill Emergency Mr:nagement Agency 
(Ft.MA). The St. Joe River cre~t\ and water inunda!e~ the uplands ponion of the 8ite 
with an <::pproxim:lte frequency of every one to two years. In approximately balf of 
these events the ht.:!ght n::' water Jtovc the S1tc is one foot or le~$. During the m!'ler 
half of these even IS water ccmmo11ly fiol)ds to a height ot· four feet above I he Site and 
rarely reaches up to J>Cvcn feet above H~e Site. While flnodmg ot:CI.IfS regularly, 
vclocltlet. over the upland:, are re.lat:vely slow as the base elevation <lf the St. Joe 
River (lake Coeur d" Alene) rises during flooding as well. Measurcmeqts of ~urfaC'e 
rlvcr vclocitJes during !lw' 2002 tlood (combined St. Joe :-..ad Sr. ~·facie~ River 
discharges of approximately 30,000 eubk fee: per second [do;]) we:c between 0.59 
and 2,87 feet per ;;econU 

2.5.1 .3 Geology 

t:ocotiX01iC.ated fLJviai and deltaic sediments underlie !he Site and St. Joe River 
va:tey as a whole. The SL Joe River J1uwrn at J lowe-r devatmn t>ntil apprm.:m<lle!y 
10,000 years .Jgo. when tl:e forma: ion of Lake Cocar d'Alene by g.acial flr:m.hng 
cJU«cd the river to fill ;h valley with the exi\!ing sequence of s.:mds, iilts, :::nd day..,_ 
The Jpkmd ~lnJ~<J on ?nth '>ides of the river valley are .,:ompcsed of Prec<lmhri..:m 
m'Jd:-wne,; a.;d \.1nd'>to!WS. ;L.;. well a~ Qu~temary basalt. 



The fluvial und dellaic t1oodpktin depo~its 1.mddying ;he Stte consL<t of ir.terbedded 
uaconrohd.ated ~and, sill, and clay to a deprll of at Jetst 65 feet below grade. The 
gevlogic conditions are :Jwwn on cross-se>.:tio:J (fig;.tre 
2~5). While there ~~ l'iome variation within the units {as ex:pected in a f;mial sellir::g), 
\:le ger..eral ~mn:graphic units de~cribed below are h;rerally con:;nuous acrD~~ the 
uplands, portion of the Site. 

2.5.1.3.1 Fill 

A veneer of fill ffi<'..teria! generally 2 to 5 feet thick overlie-s the native alluvial 
;,edimenh m ~he t>pland~ This tlll consists of cmshe.i qtlartzitic gravel with a m;;trix 
of sand, <.ih, and woody debri~. On roadway areas, including much of the fu~mer 
wood trea!illg area, an asphaltic la)·er is present near the surface of the gravel. The 
aspballlc ~ayer es<>entiai!y cements the near surface graveL The layer is thought to be 
the res<Jit of scvera: hil'tonc applfcatiort~ of road oil as a du~t control measure. In the 
viddty of !he w:;J(X! treating operac1ons, the fill is thicker (shown as the dashed l_ine 
externling mtc the upper silt unit 011 Figure 2-5) and indudes more debris such a;, 
wood, me(a], brick, rmd pq:.e. 

2.5.1.3.2 Upper Silt Unit 

Th1s :mit underlies the fill material. It ronststs of a dark gray to brown micaceous silt 
gencral!y 15 10 20 feet thick. ~~ .o~:ally ;:ontains root strJcttlrcs and thin, very fine
grained _o,and in!erbe::h. Texturally the tJp-per s.i:t unit is loose to firm. 

2.5.1.3.3 Upper Interbedded Unit 

The imerbedded umt includes altemu::ng layers of: (<) thiflly !aminated micaceous 
silts; (2) very-ftne-graili!;d, poorly graded 5ar.d~. and (3) clay. T!Je interbeds within 
lhe unit are gcr<<""mlly les<; than 2 w 6 1nc~e:. thick. Woody/reedy rtlLlterial is present 
in the un:t. Overall (h:c4ness ,.r tlw ir.lerbedded zone range:. from abo~.:t 12 to 2 J feet. 
lll general, the interbedded un.t f1r.;es downw.:nd with the upper po!tion of the unit 
having a higher proportion of s;;llds beds and the iower por6on of the uni: having 
more silt and very fine gnined s:m.d mterbeds_ 

2.5.1.3.4 Sand Unit 

The ~and uni1 1.-'0rtsists of a rd<~tive:y oomogeno:~;,, gray-co.orcd, mtcaceou~. very fine 
to medium grained. poorly graded sand to <:il:}' ~- Sd intert<ed~ an: .-a<.: ally pte!>Cnt 
ilJ the t>ase of the ~and. Overali th;ckne"'-'> of this unit mr.ge~ fro:n almut . 3 to 16 feeL 

2.5.1.3.5 Lower Interbedded Unit 

ln .1 ymtwn uf the upland;,, interbedded sands and ;;.ill~ ue pre:-em \x:!wcer, the ,anti 
unlt and. t~e lower silt unit This !.inll ranges from 0 ro 10 ke-t thick and hils beer, 
identified in the bo;ing for MW-ID, and !he CPT test bcle-.'> CR-L CR-2. CR-3 and 
CR -8 {s~ Figure 2-5), lll thl! RIIBLRA, this unit Wi.l~ included in :he top cf the lower 
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~ill uniL For clarity, the~e interbedded sands and silts have been called out as a 
separate unit in rhe FS. 

2.5.1.3.6 Lower Silt Unit 

The lower silt to ~ilty clay underlies the sand or lower interbedded unit and con~ists 
of interbedded gray micaceous silt texturally similar to the upper silt. The unit is also 
interbedded with gray-green inorganic clay of high plasticity. The overall thi~:kness 
of this unit is not known. but 1~ at least 10 feet thick_ 

2.5.1.4 Hydrogeology 

Hydrogeologic units correspond to the geological units at the Site. 

2.5.1.4.1 Upper Silt Zone 

The upper silt :z.one is the uppermost water bearing unit at the Site and is considered 
an unconfined aquifer. Depth to groundwater varies seasonaJly, ranging from about 
2.5 to 7 feet bgs. Hydraulic conductivity of the upper silt ranged from 3.67 x 10-l to 
1.32 x 10-4 cmls. 

Figure 2-6 shows representative groundwater flow directions in the upper silt zone. 
During most of the year, groundwater now i.~ nonhward toward the river. However, 
groundwater tlow in the upper silt fluctuates in response to river stage. with wells 
closer to the river showing a stronger response to changes in river st<:~ge. Temporary 
and local reversals in tlow'direction (~outhward from the river to the Site) occur as 
the river rises and floods (e.g., May 2002). Water level fluctuations in the upper silt 
zone are shown on Figure 2-7 (hydrograph) and the groundwater gradient during 
2002 and 2003 in the upper .~ilt is shown on Figure 2-8. Flow from the river to the 
Site is limited and the net groundwater tlow <it the Site is towards the riyer. In 
general, the groundwater gradient is relatively shallow in the upland area a~td ~leeper 
adjacent to the riverbank. 

2.5.1.4.2 Upper Interbedded Zone 

The upper interbedded zone i~ fully ~aturated throughout the year. Figure 2-9 shows 
groundwater flow directions in the upper interbedded mne. Figure 2-10 is a 
hydrograph illustrilling water level fluctuation and Figure 
2-11 ~bows groundwater gradients in the upper interbedded zone. Similar to the silt 
zone, flow i~ generally toward rhe river and there are temporary llow reversals when 
the river !eve! rises, locally recharging the upper interbedded unit. Groundwater level 
variations in the upper interbedded <!One ~:orrel;~te well with the river level 
tlucru<~tmns, with the degree of eorrel1:1t1on dccrea.~ing fanher inl:md (i.e., at PZ-51 
<.1nd PZ-61). 
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2.5.1.4.3 Sand Aquifer 

The ~and unit is a fully saturated semi-confined Llquifer bem:llth the upper interbedded 
zone. The mean hydraulic conductivity of the sand unit lS 3.03 x 10·~ emf.~. 

Figure 2-12 show.~ groundwater flow directions in the ~and aquifer, Figure 
2-13 ~hows water level fluctuations and Figure 2-14 shows the groundwater 
gradients. 

Similar 10 the overlying units, groundwater flow is generally northward towllrd the 
river. However, during the ~pring runoff period, a!; the river reaches it banh, or tops 
its banks, thi: river \emporarily recharges \he aquifer. When the river ri~es, 
groundwater flow direction is southward, away from the river. These reverse flow 
events are temporary and water flow direction changes back northward when the river 
~tage 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 (intennediate wells). Water levels in deep wells adjacent to the river 
are essentially the same as river water levels during most measurements and the close 
con-elation to river stage decreases inland at wells MW-40 and MW-50. With a 
~cmi-contined aquifer, some of the change in head in response to river ~tage change:; 
may be a pressure response and not be necessarily indi.:ative of significant 
groundwater flow. 

2.5.1.4.4 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 shO\vs interbedding (the 
lower interbedded zone). At other locations the contact is more abrupt. Grain size 
dllta indicate the unit is clayey silt. Corresponding hydraulic conductivity literature 
estimates for this grain size are on the order of 10-0 cm/s (Freeze and Cherry, 1979). 

2.5.1.4.5 Vertical and Net Groundwater Flow 

The vemcal gradlcnts between the upper ~ilt umt and the ~and aquifer, and the 
mtermediate wells and the sand are provided on Figure 2-15, and Table 2-1, 
re~pectively. Calculated gradients correspond to river levels. Upwi:!rd gradients 
occur when the river levels are high in the ~pring. Gradients are relatively tlat and 
generally downward in the summer, and early fall when river levels are maintained at 
approximately 2, 128 feet A VISTA. The magnitudes of downward gmdients increases 
in the late fall when nver elevatmns drop. 

Overall, vertical gradients in the upper interbedded unit are low. In general, gradient~ 
are downward in the winter and spring and slightly upward in summer and fall. 
Between the upper sill <~nd the upper interbedded urtit, gradients ranged from 0.4 l 
upward to 0.33 downward. Between the upper interbedded unit and the lower sand, 
vertical gradients ranged from 0.33 upward to 0.93 downward. 
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Figures 2-16through 2-19 are flow nets showing the net groundwater flow in a two
dimensional cro~s 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 !low nets show flow downward 'and toward the 
river. The April flow net also show~ flow is downward and toward the river except in 
the immedi<~te vicinity of the river where there is reverse tlow (i.e., the river !S 
recharging the aquifer). The flow net constructed for May 2002 represents high flow 
or flood conditions, using the shallow and deep wells, and ~hows the net flow 
direction is towards the former treating area, both from the river and the uplands. 

The groundwater flow at the Site is largely controlled by river ~tage. During most of 
the year, groundwater flow is towards the river. During htgh nver stages, flow 
reverses and begins to flow from the river soUihward to the Site. Depending on the 
extent of the flooding, the reversal can occur for a few d<-~y~ to a few weeks. All 
hydrostratigraphic units respond relatively rapidly to changes in river stage. The sand 
aqutfer responds very quickly, likely as a pressure respon~e- The response decreases 
inland at the well MW -4 patr. 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 laterally continuous upper interbedded zone from the uplands 
in 11estigation was abo encountered in sediment cores SD-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 umts from the sediment 
inve~tigation confonn to the upper i!llerbedded unit and sand unit of the uplands 
investigation. The recent sediments (upper unit of the sediment investigation) 
comprised largely of. orgamc clays and silts overlie the upper silt and upper 
interbedded units. 

2.5.1.5 Ecology 

The upland portion of the Site (the former creosote treating area) only comprises 0.7 
acre on the 14-acrc Carney Products previously used for pole storage. and this area is 
located on the mo5t industrialized and least vegetated area of the property. The 
habitat survey indicated that all of the habitats on the Site are disturbed by industrial 
activity that has been ongoing since at least the late 1930s. The majority of the 
property (70 to 90 percent) is occupied by roads, bare ground, and dry upland 
disturbed habitat dominated by Weedy forbs. Two ~mall community types are 
present: a row of planted black hawthorn (I percent), and a small patch of thin-leaved 
alder/red-osier dogwood community (I percent). The black cottonwood/red-osier 
dogwood riparian habitat (8 to 28 percent of the Carney Products property, and not 
mcluding the Sltc) is L~olated from the river by ~tcep banks, some portton~ of which 
are co11cred m riprap or crib walled. 
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2.5.2 The Riverbank 

2.5.2.1 General Characteristics 

The riverbank i~ relatively ~teep; it i~ le~s than 25 feet wide and has a relief of 
approximately 10 feet to the river in summer. The bank con~ists of rip rap in the 
vicinity of the 1999 removal action and heavily vegetated soil in surrounding areas, 
Wood pilings are present along much of the bank area, and the area has been u~d for 
log boom~ for decades. Currently, ponions of the Site near the removal action 
(including the containmelll boom used to address ~heening) are no longer used for log 
booms. 

2.5.2.2 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. Ponions of the riverbank exposed during low water ~how some 
~ediment accumulation. Depending on the stage of the river, 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 cottonwood and red
osier dogwood habitat along the river shoreline. There is likely very little use of the 
Site by large mammals because access to the river is limited by the steep banks and 
crib walls and the band of riparian forest on the Site i~ very narrow (generally, less 
than 25 feet wide). 

Wet! and habitat is prcsem in some areas in the general vicinity of the Site. Opposite 
the propeny (north bank side of the River) there is a small (less than 1 acre) emergem 
wetland and also on the north side of the river extending downriver there i5 a narrow 
strip of forested wetlands m ~everal backwater sloughs between the river and the 
highway. During summer water levels, the forested wetland' appeared to be separated 
from the river by the riverbank. There is a well-developed emergent, ~crub-shrub, and 
forested wetland (greater than 10 acres) within Butler Bay, approximately 3.5 mtlc~ 
downstream of the Site. No federal or Mate listed plant .\pecie~ were found in the 
riparian and wetland habitats. ~o water potatoes were observed in the wetland areas. 

Sever<~! avian specie;. were ~een along the river ~horclinc. the mmt numerous of 
which were 5wallow~ and cedar waxwings. A small number of mallard ducks, 
American robins, common raven~, and a ~inglc great blue heron were also oh.~erved. 
Approximately 0.5 and 0.75 miles downstream of the project Site there are two 
osprey nest platforms and osprey~ were ob!>erved feeding near the'e platform!>. No 
mammals were ob~erved; however, deer track~ were ~een in the ~andy ~oib along the 
~hore on the north bank near the H1ghway 3 Bridge. A ViJriety of both ~miJll iJnd large 
mammal., likely use the riparian habitat <1nd undisturbed upland areas. Although 
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coyote and raccoon may u~e the uplands and river ~horeline. and mink may use the 
~horeline riparian habitats, most mammah are expected to use "the nonh shoreline. 
Becaus(: the City lies to the south of the Site. the north bank of the river provides 
widef i-iparian corridors and more extensive and well-developed riparian habitats and 
Jess indu.qrial activity. \1ost mammal use would be expected to occur along the north 
shoreline. 

2.5.3 The St. Joe River 

2.5.3.1 General Description 

The St. Joe River channe! is t~bout 300 feet wide and 30 feet deep. The confluence of 
the St. Maries River and the St. Joe River is approximately I mile upstream of" the 
Site and the river flows westward and.into Lake Coeur d'Alene approximately JO 
m1les downstream of the Site. The mean annual flow for the St. Joe River rai"lges 
from I ,000 to 3,800 cfs, and the mean annual flow from the St. Maries River ranges 
from 160 to 900 cfs. The river elevalion varies seasonally. The St. Joe River stage 
(a~ measured at the contluence with the St. Maries River approximately I mile 
upstream of the Site) varie~ in e!evatton from approximately 2,121 feet (winter level) 
to 2,128 feet (summer level) and rises to as high a~ 2,142 feet during spring 
runofffflood stage. 

The elevation of Lake Coeur d'Alene has a strong mfluence on river stage and flow in 
the St. Joe Rtver at the Site. Floodtng 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-year llood in \996. 

2.5.3.2 River Bed 

The river bed bathymetry i~ shown on Figure 2-4. Soft sediment is present on the 
river bottom with thickness ranging from 0.4 to 5.4 feet. The river bottom generally 
consists of fine-grained sediments with scattered .;!cbris. trash. and >ubmerged 
vegetation. The grain size of the surface sediments ranged from dominantly silt and 
day near the bank to dominantly fine to medium sand in the middle of the channel. 

Adjacent to the Site, the river channel drops off abruptly to a depth of approximately 
IS t"eet, then gradually ~lope~ to a depth of about 25 feet. The more gradually sloped 
zone corre~pond~ to a horizontal distance of <~bout 20 to 50 feet offshore representing 
a shallow bank of soft sediments. While uncertalllties exi.'it, radtoi~otope data suggest 
that this area is brgely depositional. Average sedimentation rates in this area (cores 
SD-14 and 
SD-40) arc estimated to be approximately 2 centimeters per· year (RUBLRA, 
Appendix K). The river cro~s ~ec1ion suggests I hat a zone of little or no depo~ition i~ 
more likely beyond 75 to 100 feet from shore in the flat deep area of the chunncl 
Where fa,ler moving currents would be located . 
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2.5.3.3 River Sediments 

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

2.5.3.3.1 River Sediment (Upper Unit) 

in general, this unit is an olive-brown, soft, moderately compressible, "organic'" 
sandy ~ilt with ~orne clay and high n10isture conterll. The unit contains woody 
material including small, decompo;,ed twigs, plants and other wood chip~. This 
unconsolidated unit ranges from 0.9 to 4.7 feet in thickness throughout the study area. 
The sand content increases With di~tance from the shoreline. The water content is 
high near the ~urface (low percent solids) and decreases with depth. This unit 
generally represents the "soft sediment." 

2.5.3.3.2 Upper Interbedded Unit (Middle Unit) 

The unit below the recent soft sediment deposits is classified as an interbedded sand 
and s1lt uniL This unit ranges from 2.5 feet to 10.2 feet in thickness throughout the 
area. The silt beds are in general greenbh gray, wet, medium stiff, sandy silt with 
trace woo_d and trace laminations. The ~and units are in general medium gray, damp, 
medium stiff, silty fine sand with trace clay and trace rootlets This unit correlates 
with the upper imerbedded unit identified in the uplands. This unit also contains 
woody layers containing twigs, fibrous shreds, woodchips, <1i1d occasional gravel~ 
ranging in thickness from 0.5 to 4 inches. 

2.5.3.3.3 Sand Unit (Lower Unit) 

The unit is a fine to medium sand and was not fully penetrated by any sediment core. 
The recovered thickness of this unit ranges from 1.7 feet to 4.5 feet. In general, this 
unit is homogenous with an olive-gray color, 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. 

2.5.3.4 Ecology 

Few organisms were found in the sediment. No benthic organisms were found in 
field sieving and evidence of ~diment invertebrates was only found at two ~lations 
(worms, ch1ronomids, and in~ectlarvae)_ These result~ could retlect ~ea.~onal changes 
in benthic population cycles (e.g., more grOwth and i!bund;mce during ;,pring 
months); however. the results more likely indicate that thi~ ecosystem may function 
a~ a pelagic (living in the water column) envimnment and not as a benthic sy'>tem 
(lack of organism~ living in the ~ediment). The river bottom could potentiaJJy 
function as a sea~onal benthic habitat for activities such as 1.pring h<llching of 
invertebrate larvae_ Stands of submerged aquatic vegetation were ob~erved in the 
.~hallow nearshore area3 in about 5 to J 2 tt:et of water. 
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These finding;; are ;on\istent with .t !987 benthk. lnvene:brme study OOfldt~<:ied by 
Faller and Hal!ock (1988) in which the St. Joe River ranked as very productive when 
compared to regmnal !.tke;, data, allhough composition and d1vt:N:ty of organ:sms 
was xla!ivcly 1-parsc (S :o 10 ma1or iilXa). TOe invertehnue comp0svion wns 
Jomd\ilt¢d hy wuter-colcmn biota. and many of the :.edi:nenl samp!et< often had no 
inverrebra!e:; pcesem, espedally Hi high sil.!id comem samp!es. This river study 
suppom 1he s:<Jumptlon that the ecological food web is m0re pelagic based thW'i 
benthic ba!>td 

2.6 Nature and Extent of Contamination 

Creosote impacts above !he Site «:rcening levels: were hleot:iled in soil, grour.dwater, 
aod '>t!.hments a! the SJ!e, Chemicals of mrerest <,C'OI) <.."'On>:entradons were bdc-w 
screening levels in surface water" 

2.6.1 Contaminants of Interest 

Contamtnatwa at tllc Slle i;, rel:ited \0 the P<~Sl u~c of Creo'-ote fvr woo;! preser,.-illg. 
Records indlcatc thal creosote was lhc ooly cher.ucal used ~n lhe treating process 31 
the Site. PCP was not used a\ the Stle and ha'- been det<.:c:ed in rm!y surfru:e ;.Oil imd 
one sarface :>OOitnem sample and at Jow concentrations (below respecdve rep-.Jning 
!imi:s). The creosote docs contai:~ scme lig::~tcr end hydrocz.rbons: tr.dud:ng benzene 
from either im:ot:lple!e rei! :ling of coo.! rar or additive-; to 1he CJiX\~)1/!, A creosote 
sample oollec!ed fro en tbc St. Maries S;te co:~tains approxir:mtd y 30 percent of the 16 
priori1y 'pollutam polytLJdear a:omatic jydr'-x:arbon (PAH), ;;r_d 0.15 pen:enl 
benzene, toiutnc, ethylbcnz.ene, and xyle:ncs (BTEX) (including 0.01 ;:ercent 
bem.ene)_ The sanple alsc contame.d approximate~y lf} perccat w;uer ami ~olids. 

Ba..~d on general creorote cDmposilln;1 tnfcrmatioo (for- coal tar creo;.Ne), the 
remalmog 60 pertelll L> expec:¢d tv mdude ()lhi'"r PAHs, phenols., heterocyclic 
oxygen. sulfu~ atlii nirroger.: G.)rnpound'!. 1. indudi:'lg dibenzofuran) (A TSDR, 2002)_ 

COI were idcntifred m t!le R!IFS Work Plan (RETEC. 2002b} based on historical Site 
<:peratioos, a compacison C<f the ex~s11~g data to the ~creening levels, and an 
evaluatio:~ of background cooccnlrations, For purpOse& of completing the RI field 
'WO!k, the COls were id.:ntified as: 

• f>olycyclic aro'na!i<: hydrocarbons (PAHs): 

• Other semivotadfe organK' compounds (SVOCs); and 

• 8en1Jme, toluene. et"'ylhen7ene.and )\ylene~ (BTEX). 

T01e~e COls :ipp!ie,j !0 ;:dl medii.\ (~Oil, grourtdWJter. ~urface water, and .,ediment). 
Samples were l:rw!yt.ed for PAHs and other SVOCs by EPA Method::. 8270/8270-
SL\i and for BTEX by EPA M~thl'd 8260. 
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2.6.2 Sources 

As dbcus;,ed In Se~·tion 2,6.1, wood ~reatment wa~ OCI.'Dn:phshed vsmg bun tanks. 
:J:ld c:oosme was the only treating soluttoo u~ed a1 1he 1realing phmL 8.1s.ed on the 
oper.tdooal h1slm), the potemml primary ~·urce areas Ate tl.<. follow~: 

• former wood treatmg area (bun r "'nks, above groul\d ~lorage ta;}i<S and rhc 
;.urrouoding area); 

• Railroad truck:. ;,nd roods adjacent to the heating area; and 

• Dispnsal at the riverba."lk and the riv::L 

CreOSOl:e wa<: released from these prm;aty •,onrce an~as by spill~. leaks. dnps, and by 
hiSIOfiCal dispc\al of waste.>-, Any rtmaining neosote and !he affected s.oi!. 
groundwat.:r, and :.edmK:ot diC "the Secun6rry- (or terti<>ry) sourc<O:S. 

Re!ea.~cs frorr. rhe former rrearing a:ea ;ue evidenced by stain:ng and oily rc;id;.~c in 
soiL odor ;:md measured PAH e<JoL-x:otratJ[lfl5 i:~ ~bal!ow umatura~cd zone sml, and 
deepet suil f:-vrr:. the saturated mrie m the forrr,er tre!lting area, 

Severa: Lnc:, of endence suggcs1 !he.! overbank disposal during plam operation and 
demoli1ion in the 1960s contributed to irnp--otCts al the Site. Wastes have been found 
or. and in the riverbank ~horeline incltKEng a Jog, wood debris. wire. a barrel and 
chunk~> cf sohd c~easote material. During the 1999 riverbank removal, one-quarter ol 
d•.c materi.ai disposed of was reported t•J be debris {EMCON, 1999). Thi~ indicates 
L'u!t the bank was ell!ler ~sed fOr disposal or for operations and/or demolition that 
resulted in releases. 

As i:ldic:ncd. chunks of solidified creosote were observed ar the shoreline tlv the 
ass:stant ttral fired:ief in 1994' and during 1he 1998/1999 Sile work on the rive;l::ank 
5ilorcllne (see p~owgmph in Appendix B_l. This solidified creosote was nor visible m. 
MOM times of the ye<ll becau~e it was belo"' normal river rdevations and was diffi.:ul! 
to access dolring low river stages that occur in the late fal! and winter. The solidified 
creosot:>lit.:e material ate mdicative of hiMorical dispo~ill because the "c.tmnh ., r.Gted 
Curing the removal were located in a dominantly subaqueQus loca:ion, were rohd 
chunks: inc:udtng ~abuiaf blocks und rou11ded balls (see photo in Appendix 8}, .-.nd the 
1r.arenal was noted sining on top of the sedmleot a1 the bdse of :he ~1e<:per portion of 
the bank. Cret,sO\e th<~t currently oc~urs in lhe shullow <~nd Ceeper ,-ed1ment ;m:i n 
the soil near the shorelme is a liquid, coa:mg ~oil and -~edirt::enr grains. Solidtfied 
chUI'lkS of creosote do not C;(l.\t at the Site and therefore are not cxpet'led w furm m 
the .~ub5urface. 

T ttbular blocks and munded hitlls of are m11 ch.mtcleristk of pwduct tl-..<t! ho~ cozed to 
the ~urface und :<iOlidified. ihe product is nnt vi,:ous er.{:ougb tD :'"0rm large ba!!s or 

·' O~p0~ition <>f J:w-.e' Shuk:rl <m ~,-ch 23_ 200~. C.m~y Prmiv:1 G><rrwry Ud .. n !:U (';;rr.:r & 
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tabular blocks if it t1owed out of the sediment. In addition, experience w!th s1m!lar 
material indicates that creosote would not harden unless the material was located in a 
hot, dry environment for many months of the year (thus, located above the water table 
and summer river level). Solidified matenal CJn abo occur in proce~s equipment. 
The material on the bank was only exposed above the river during low water in late 
fall/early winter and therefore a mechanism to cause the creosote to solidify where it 
was found i~ not apparent. Furthermore, ba~ed on the viscosity of the product found 
in soil and sediment, it could not have !lowed out higher on the bank. The product 
vi~cosity is such that it would have tlowed down the bank. 

As indicated by contamination on-site and at other wood treating sites operating at the 
same time, the standard of care in the industry at that time generally included releases 
to the surface in the area around the treating plant. Creosote sludges and other wastes 
were generally disposed of at some location on the treating faciiitl- Based on the 
debris noted at the river bank at St Maries, the disposal area could have included the 
river bank. Therefore, whether creosote on the bank was from operational release.~ or 
disposal it is_ likely that some material on the river bank is from sources other than 
migration from 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 hank 
soil/sediment contain PAH concentrations above screening levels to a distance of 
approximately 150 feet upstream of the 1999 removal area. These detections are 
located 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 radioisotope and PAH testing .'>how h1ghest 
concentrations occurring prior to or during the early 1 960s (during treating and/or 
demolition) followed hy a marked decrease in concentrations (Appendix B). 

2.6.3 Distribution of Contamination 

The under~tandmg of the distribution of COl at the St. Maries Creosote Site was 
refined by Rl ~ampling. The areas exceeding screening levels were based on a 
compari~on of sample results and the screening levels (conservative concentrations 
identified in the RT/BLRA helow which no adverse impact on human health or the 
environment is expected). For surface and ~ubsurfacc sediment, the screening le'Vel~ 
u~ed in thi~ ~ection differ from those originally used in the RI!BLRA. The surface 
and subsurface sediment screening levels are the numeric preliminary remediation 
goals (PRGs) developed during the FS process as de~cribed in Section 3.J.3. Where 
creo~otc-related compounds were present above screening levds, it was not 
considered a clear risk to potential human or ecological receptor~ at the Site. 
Cont:entratmns exceeding a screening level indicated that the area needed further 
eva!uatmn. Further evaluation wa~ completed in the Rl!BLRA. The Rl!BLRA 
followed EPA guidance to determine what compounds were actu<.~lly COl for the Site, 

' Depos111o~ ot" Jdmes R. B~~<:hd<J~r on D~ccmb~r 7. 2004, Curn~y Prodw:l Compnny Lill., v~- B.J. 
Carn~y & Company,~~ al., CS00-377-FVS. 
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nnd whether or not the CO! present at the Site presented a risk to the human and 
ecological receptors at the Site. 

As discu~~cd in the RJJBLRA, creosote-related chemicals exceeded conservative Rl 
screening levels in surface soils, ~ubsurface soils, groundwater m the shallow (111!, 
upper silt and upper interbedded units) and deep (deep sand) areas of the Site, and in 
surface (0-10 em depth) and subsurface sediments (over 10 em deep) at the Site as 
follows: 

• Surface soil exceeded screening leveb for leaching to groundwater and 
industrial direct contact screening levels for carcinogenic and total P AH in 
selected test ptts (~e Figure 2-20). 

• Subsurface soil exceeded leaching and direct contact screening levels in 
the upper silt, upper interbedded ami ~and units. The lower ~ilt unit did 
not exceed screening levels (see Figures 2-21 through 2-25). 

• Riverbank soil exceeded screening levels to approximately !50 feet north 
of the 1999 removal area and at least 265 feet dowmtream of the 1999 
removal area (~ce Figure 2-26). 

• Shallow groundwater (S to 20 feet bgs) exceeded ~creening levels near the 
treating plant and between the treating plant and the river (MW-JS and 
MW-75). Groundwater in surrounding wells was below screening levels·. 
Groundwater concentrations exceeding drinking water standards are 
limited to an area Jess than 200 by 200 feet (see Figure 2-27). · 

• Deep (35 to 55 feet bgs) groundwater exceeded screening levels near the 
treating plant (MW-102). .Groundwater concentration~ exceeding 
drinking water standard~ are limited to an area less than 200 by 200 feet 
(see Figure 2-28). 

• Surface .~ediment exceeded the FS PRG approximately 100 feet 
downstream 11nd 50 feet upstream of the 1999 remov11l area. Surface 
~ediment exceeded the low screening levels approximately 1,650 feet 
downstream and 220 feet upstream of the 1999 removal area (see Figures 
2-29to2-31). 

• Sub!>urface ~cdiment exceeded FS PRG for ~urface sedimem through most 
of the core or for the entire core at locations rte<tr the 1999 removal area. 
Farther downstre11m (up to 725 feet down~trcam of the 1999 removal) 
concentration~ er.:ceeding surface -;ediment screening level~ were generally 
at mtd depth levels, approximately 4 to 6 feet below the mudline (~ee 

Figure 2-32). 

Creosote wn~ encountered m subsurface cores and sediment a~ defined by v•~ual 

observJt,ons nnd ROST work. The o~·currencc of crco~ote. ~hecn.~. odor, and staining 
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as wel! as lluorescence noted in ROST bonngs are summarized in Figure 2-33. As 
discussed m Section 2.7, data indicate that the creosote i~ predominanTly residual. 
Due to uncenainties, the creosote is considered to howe some, limited potential to 
migrate. 

2.6.4 Natural Attenuation in Groundwater 

Natural attenuation data collected during the Rl suggest that biodegmdation 1s 
occurring and therefore, the modeling was conservative. Groundwater was tested for 
natural anenuation parameters in July 2002. The results of n:~tural attenuatwn te~ting 
were presented in Table 3-10 of the R[JBLRA. The data were not interpreted in the 
RIIBLRA :~nd a bri"ef summ:~ry is presented here. The testing re~ults indicate: 

• The groundwater gcm:hemieal environment is gencraJly an:~erubic and 
highly reducing. Dissolved oxygen ranges from O.l I to 0.82 mg!L and 
redox ranges from 84 to -403 mV. Only MW-30, a generally up to cross 
gradient well, has 4 positive redox value. 

• There is no evidence of biological nitrate or sulfate reduction. 
Concentrations of these electron acceptors are generally low and fairly 
consistent across the site. 

• Iron and manganese in groundwater are mostly in the reduced form, which 
could signify biological iron and manganese reduction. 

• Methane was detected in all of the monitoring wells, which is evidence of 
anaerobic biolog1cal activity. The highe~t methane concentrations 
occurred in the lower sand (generally >1000 )lg/L). Concentrations were 
much lower (I L-260 )lg/L) in interbedded zone, except for MW-45 (1900 
iJ.g/L). With the exception of 
MW-4S, the shallow wells with the highest methane concentrations, MW
!S and MW-75, are located tn the source area and between the ~ouree area 
and the river. The methane concentrations were 260 and 180 ~giL, 

respectively. 

These data suggest that biological degradation is occurring at the Site and that the 
dominant degradation me<.:hanism is anaerobic degradation. Although anaerobic 
degradation i~ a relatively slow proce~s, and limited for higher molecular weight 
PAH, testing results suggest that it may be occurring at the Site. A site-specific rate 
of degradation has not been quanti tied. 

2. 7 Migration Pathways 

M1grat1on pathways a~sociated with the St. Marie~ Cremate Site have been discussed 
<~nd e\oalllatcd in several of the scoping documents and were funher asses~ed in the 
R/. Migration pathways were fiN di~cussed in the Data Gaps Report (RETEC, 
2002). In the data g:~ps report, the air pathway associated wah volatilization w-.~ 
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determined to be i:tcnmplete bused oo the typ.e~ of CO!. The RVFS Work Pla:1 
ident1fied .remaining r:Jigratiot. pathway}, lhti! were ?OlentiAIJy complete for funher 
evaluation in the Rl a..<; icllcws: 

• Mlgr-ahon of mobile DNA?L; 

• Soil leaching to groundwa'lcr, 

• Sediment leaching to surface watec 

• Db~olved-phu~e migration with groundwilter; 

• Transport of impacted Sl>rfidat soil Juring flooding; 

• Wind erosion and atmosphnic dispersion of su;ficial ~oil; and 

• Transport of impacted sediment 

lnformatinn collecled :luring the RI regarding pltysiQJ.I C<)nditimn and the nahJT{ ar;d -
extent of impa<:ts at the Site were U5ed to refine the understanding of the migration 
p..1thway!>. As part of the Rl work. some of the potcnliaHy complete mlgpHion 
pathways were not [o;;.nd to :X ),ignificnnt. Other pa:hv.ays were evaluated and 
carried forward to be add:essed as pa.'t of the RVFS. 

2.7.1 Potential Pathways Found Not Significant 

Pathway;, considered in the RI but :~oc carried forward and the asSOClillCC rationale arc 
Ci)cussed furthe; m Seetion 6.2 of the RI/BLRA and summanzed briefly in tt:is 
~ubwctio:'l. Pathwayt> 1lOi carried fol"\\'.ard were: 

• Sediment leaching to surface water- monitoring data collected dt:r:ng tte 
R1 indicated that surfa« water !:oocemr<~tions were below screening levels 
4:1d therefore I his p<~lhway was. nv! <:onsid:.-red <>igr.if1cant, 

• Tr&nsport m impacted surfiolal scm during ffooding- Data collected during 
the R!mdicated that hmired floods, ~o,uch ;;,s the :loud in 2002. did not have 
sufficient velocity ;o erode ~urface or near-,urfJce ~oil. The potential for 
ero~iou of o?l<u:d soil» and the riverbank during larger floods was 
evaluated <1~ part o:' !lte river mOOdmg effort (Appendix 0 of the RifFS). 
The result~ indicated 11't:tt !>urfi.:mi >-mi ;,t 1he <..itt was sufficiently coar~e 
th:m ir would not be -e:OOed itt a JOO~year flood evenr. Therefore, thi~ 

pulhway was not carried furward. 

• Wind erosion and atmoSpheric dispersion of JWrficil'd soil - Wind ewston 
.and atmosphenc dispersion ts not c,;;nsidered l ~:ignific:ult r'Jigr<>cion 
p.tthway. The arcJ or PAH ir: ~LrftciJI M)ii dbove direct cunw.<:t srreemng 
lc.vc~s ts very limited; heavily im?c::led soil ;s buried l::k'ne .. nh ill! p'aced 
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after treating operations ceased_ Flood waters depo'iit a layer of ~ilt and 
sand over the Site. The ~ilt and sand is derived from upstream and, 
therefore, not impacted by former wood treating activities. Thi'i silt and 
sand is largely the particuhl.les that are eroded and entrained during high 
wind. 

2.7.2 Potential Pathways Considered Significant 
for Further Analysis 

Migration pathways identtfied as potentially sigmtlcant in the Rl and considered in 
the Risk As~essment and FS are -~ummarized in the following sub~ections. 

2.7.2.1 Potential Migration of Dense Non-aqueous Phase 
Liquid 

The evaluation of the potential for crco~otc to migrate at the Site has included 
three separate sets or data as follows: 

• As described in the Rl!BLRA, cores from the locations and depths judged 
mo'it likely to contain mobile creosote hascd on higher mtensny as 
measured using the Cone Penetrometer: Rapid Optical Screening Tool 
(CPT-ROST) were st~mpled for further testing. These samples were 
analyzed by the Dean-Stark method to measure the saturatiOn of each core 
with creo:>.ote. The~e analyses showed that the highe~t ~aturation with 
creosote was approximately 10 percent of the pore volume. Literature 
values for residual ~aturation (saturation left after creo~otc ha~ s10pped 
migrating in an area), range from 5 to greater than 30 percenf. Cohen & 
Mercer, ( 1993) reported residual sflturation values in the range of 5 to 20 
percent. Wilson et al. (I 990) observed re~idual NAPL <>aturations ranging 
from 14 to 30 percerll in unconsolidated sands and possibly higher in 
heterogeneous sand packs. Quantitative measurements of localized fluid 
saturation:;, using dual gamma spectroscopy indicated macro<>copic 
entrapment of NAPL .:~t saturarions well above 30 percent in 
heterogeneou~ sand pack~ (lllangasekare et al., 1995; Jm.:bon et al., 2004). 

• Four piezometers were installed at locations and depths which the CPT
ROST indicated were most likely to contam mobile creosote. In addition, 
two wells arc ~creened in locauons that could potentiully contuin mobile 
creosote between the former treating plant and the river. Le~s than one 
gallon of creosote accumulated in two of the piezometer<; in~tallcd acro!>.s 
likely producing lOncs during the first nine month~ after in~tallmio11. The 
initial crco_~otc accumulation 111 the two piezometers is auributed to 
loculized alteration of the subsurface conditions during well installation_ 
Installation of a well alters capillary forces and can mobilize r~~idual 

creosote in the immediate vicinity of the well. Mobilized crco~ote will 
move into the filter pack .wd the well to reach equilibrium. Once 
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equihl1rium is reached, ~ieua; -:reoso:e will no long~,;r move iNo ;he 
welt Due to J.~e CI\XNJIC fluid ?n;tpertJe'l, t~ lmlc IQ reach equil!tw:um 
may be m:tny ttwmh$. Recoverable volumes of creowte have not re
accumulated m l,e tW() wells. that had the init1al accumu!arian. m rhe 
subsequent c1g..'itren months of momtcnng, Monitonng ha." been 
conduct('d from July 2002 to O;;tober 2004 on a monlhly basi~ (at a 
minimum). In i!ddilion, .:reo,;QtC 'hJS not acf:umular~d in tbe two other 
piezorneten; and the two w~:ls ;m,taJ:ed bc:ween the plan! and the nver. 

• Data rcgardtng pn:xhh:J mohili!y {i11trin~ic permeability, pJro-,ity, gram 
)>ilc, total organk cafbi)U. dr:un;,ge ~,:apl!ht.ry prc~~me, a..11d rdauve 
permeability) were collected in June 2003 {RETEC. 2004g) Analysis of 
these-data indicates thai the current <:akulated neo~ore seepage velocities 
are 0.8, 0.9 and 1.6 inches per year in the l.;pper Si:t l'n:t, the sand layer 
within the Upper Sill Unit and L'pper Interbedded Sand/Silt Umt, 
respectively. As migration continue;;, the seepage veloc:ty decreases as 
the crcowte continues to mtgrate reaching an e~sentiaHy asymptot:c 
t:ondi\\on The <~na\y~is completed i11-dica1e~ tl:.-at mignuior. i~ in th!:> 
asymptotic z.or.e and thus, the creosote is cons1dered to be esseNt<~IIY 
statJ.!e and may no longer be migrating. lnformaGon on tbs D~APL 
mobility assessment IS provided in the corre~pondence in Appendix A 

The invest:ga::on work mdicates that there is Jimilcd potenllal for rhe creosote 10 he 
mobile at tb:: Si:e. However, l.OCertainties as~ociated with this Wl~rk are wffic1CI!.t 
!>tteh that EPA Ms requested !hat DNAPL migration should tontinue to be CO<I!>idered 
a poteottal m.igmtwn pathway at ff.c Site. Therefore, thi~ FS con~iders the pathway of 
DNAPL migra6on :owani~ the S;. Joe River to be complete. Rernedi<tl rthernative; 
are developed ia Seclion 5 tha: will be protective for this pathway. 

While 1.mce:tllimie:. e:cst and thi; palhw:ty is considered a ri4., (he rnag1\itude <,f 
future migration :s considered rela:1vely limited. ln con!nlst to many acosorc Sll-Cii 

(e,g .• Pacific Sound Rewurces in Seattle Was:ungton; Cascade Pole in Olympia, 
Washington; and former treating plant'- in SoiC~c.rs, Paradise and Libby, Montana), 
DNAPL does not regularly reacrumu:w:e after removal from weJJs at the St. Marie.~ 
Crwrote Site. Rl work hm; net ideotif:et:l a large pool of DNAPL which would drive 
::.ubstan!ial additional migration. 

2.7.2.2 Dissolved-Phase Migration with Groundwater 

Re':'.ults from the Rl!BLRA indicalc thai grounCwmer :~orrn;;l!y migrate~ from the 
sottrl;e area :md disch:trge~ 10, ;;urflKe wa1er. Wh1le 11'lere are .~cme temporary 
reversals associated V.:tth incre;n,ing river ~t11ge, the oel gmuruiwa!a tlcw ·direction in 
wwards lhe St. ;oe River. Gmundwaler disciJarging lo ~lwface Wiild will enCDuntcr 
sedi;ncnt.> .a:1d ~urface Waler. Svrf<llCe w.ne.r :>amplmg inJ,cu!C)> that ~u~face water iS 

no! ic:p..lCtf'd :>y diY>olved-phnse compounds, However. panltionillg of comilmiOMh 
r~om g:ounC.water 10 S«ilment iss pcte11rlal migration p.tthway. 
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An analysis of groundwater partitioning to ~ediments in the Rl!BLRA (Section 6.2.4 
and Appendix S of the RVBLRA) indicates that long-term migration of groundwater 
in the upper silt unit and upper interbedded unit and partitioning to sediment may 
re~ult in sed1ment coneentra\Jon~ exceeding screening levels u~ed m the RJJBLRA in 
the nearshore area. For the deep s<Jnd unit, partitioning from groundwater is not 
expected to re~ult in concentrations exceeding the RIJBLRA sediment screening 
concemrations. The modelmg to assess tmpacts to sediments was completed without 
considering natural biodegradation of COL As indicated in Ser.:tion 2.6.4, ~ite data 
indicate that anaerobtc degradation i~ hkely occurring at the Site. Nevertheless, no 
degradation was considered to provide a more conservattve analysts. Based on the 
conservattve analysis completed 111 the Rl/BLRA, dis~olvcd phase migration wnh 
groundwater is considered a complete pathway and is of particular concern for the 
upper silt and upper interbedded unit. 

2.7.2.3 Soil Leaching to Groundwater 

Creo~ote or COI sorbed to soil or trapped in pore spaces due to capillary pressures 
may leach to the surrounding groundwater. Leaching may occur both ahove and 
below the water table. This potential pathway is considered to be part of lhe 
dissolved-pha~e migration with groundwater pathway, as discussed above. The 
inclusion of this pathway wtth the groundwater pathway is consistent with EPA's Soil 
Screening Guidance (EPA, 1996). 

2.7.2.4 Erosion of Impacted Sediments 

The St. Joe River in the vicinity of the Site generally experiences relatively low 
velocity flows (RI-BLRA Appendix 0). lt is somewhat of a backwater location with 
respect to Lake Coeur d'Alene. However, during significant flooding evenb, 
velocities increase and the potential exists for some scouring of sedtment. Significant 
flood event~ (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 erosion of impacted sediment~ in the St. Joe River was cvalllated through 
radioisotope dating, modeling, sediment core observations, nnd reviewing the 
physical conditions of the river and sediment chemistry (RI-BLRA Appendix P). 

The radioisotope d<1ta were analyled to determine the !>edimentatton rate over time 
and whether conditions are depositional in a given area of the river. The re~ults of the 
r<ldioisotope analy~es indicate that in the nearshore area, the ~edtments may 
experience limited, episodic eros1on, but are o~·crall dcpo~1tional. Modeling used to 
asse~s the potential for cro~io11 corroborates the radioi~otope d,tta. The modeling 
indicates thllt erosion during a IOQ.year flood (the modeled C<~se) i.~ hmited in the 
nearshore area, a11d that the magnitude of the erosion is greater in the deeper. mid· 
channel river sediments. Ero~ion could extend mto ~ub.~urface sediment containing 
PAH concentrntions above high screemng levcb used in the Rt~k Assessment for 
surface sediment. The modeled distribution of ero~ion indicJtes that subsurface 
sedime111 excecdi11g screening level~ could be eroded in the near~hore and ~orne 

off~hore areils. Offshore areas hnve ~ediments that exceed ~creemng leveh at depth. 
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though the exi~ting modeling indi~.:ates that these deeper sedimems exceeding 
screening levels would only be eroded in some offshore areas. Deposition during 
waning ~tagc~ of flooding will deposit a new layer of uncontaminated surface 
sediment derived from upstream. This redeposition is supported by the chemical data 
in sediments, which show that surface sediments with concentmtions below ~reening 
levels have accumulated over more contaminated sediment~ in both the nearshore and 
offshore areas. 

The modeling results that indicate scouring in the middle of the ch<mnel during a 100-
year flood are ~omewhat contrary to observed SJte 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 overe~timated_ 

Eros1on in the nearshore impacted area is a potential migration pathway. The 
potential for erosion of impacted subsurface sediment in the offshore zone is less 
certain and is retained as a potential pathway. 

2.8 Summary of Risk Assessment 
A baseline Risk Assessment was completed to assess potential risks to human and 
ecological receptors, 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 RUBLRA considered 
the historic, current, and potential future land usc of the upland area, the riverbank, 
and the river. The uplands portion of the site has historically been used for industrial 
purposes and is currently unoccupied. Future uses are lirmted hy SJte conditions_ 
The upland portion of the site lies on the floodplain, located on the river side of a 
flood-control levee. The Site floods periOdically with river water entering the 
uplands area every other year (on averJge). Residential, mo<;t commercial and 
industrial uses of the ~ite are highly unlikely due to the flooding. In addition, FEMA 
classifieS this area as a floodway that ~hould be reserved to allow floodwater~ to 
move down~tream. This means it should genemlly be kept free from obstructiom_ 

The riverbank area i<; not currently used for any purpose and i.~ off-l1mits to the 
public. TresPassers using the ;Jrea for recreation or fishing could potentially be 
ex.posed in the riverbank area. The St. Joe River i.'> open to recreational fishing, and 
other resource ex.tractJon. Fi~hing activity on the river it~e)f in the vicinity of the Site 
is currently minimal, both recreation:~lly and by memhers of the Tribe. Log booms 
are commonly pre~ent in the ;Jrea of the river adjacent to the riverb;mk (c!lld away 
from the 1999 removal area). 
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Potential carcinogenic and non-carcinogenic human health effects were evaluated for 
lhe receptors currently present or potentially present at the Site. The receptor~ 

considered were: 

• On-site Commercial/Industrial Workers - these workers are potentially 
expo.~ed to ~urfacc ~oil. A~ discussed in the Risk Assc\smcnt, the uphmd 
area between the St. Joe River and the ri)Jer levee is approximately 14 
acres. The upland ponion of the Site cover~ ahout one 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 potentially exposed to 
surface and suQsurface soil and groundwater during construction activities. 

• On-site Adult/Child Recreationalisi/Trespasser - these individuals are 
exposed to surface soil. surface sediment and surface water. This receptor 
scenario is considered protective of the indtgenou\ population (subsistence 
user). 

• Hypothetical On-5ile Resident- Potable use of groundwater at the Site was 
evaluated 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 RUBLRA determined that all carcinogenic risks as.~ociated with soil and 
sediment for the above receptors and exposure routes were Jess than, or within, the 
acceptable l"isk range (10-6 to 10-4). In all ~cenarios, carcinogenic total risk fell 
between 10"6 and w·-~. No carcinogenic total risk scenario exceeded a 10"5 risk level, 
a generally acceptable risk level for an industrial site where future use is not expected 
to change. Soil and sediment non-carcinogenic risk was below the acceptable t:hronic 
threshold level of HI "' I in all scenarios. Carcinogenic risks from groundwater for 
the on-site construction worker are 7.7 x 10-6

. This is withm the acceptable 
carcinogenic risk range ( 10-6 to 10-4

) and less risk than the 10-' risk level commonly 
accepted for construction workers and industrial scenarios. Non-carcinogenic risk 
was below the acceptable chronic threshold level of HI"' I in all scenarios. 

As discu~~ed in the RI/BLRA, Site groundwater is not currently used .1s drinking 
water and future use is highly unlikely due to the City's ordinance;, for drinking water 
and-the location of the Site on the floodplain. At the requeq of EPA, this pathway 
was evaluated in the Rl/BLRA, whtch determined that carcinogenic and non
carcinogenic ri.\ks associated with use of groundwater as potable W<Jter exceeded 
acceptable risk ranges ( 10-6 to 10-4 for carcinogenic mk and a HI "' I for 
noncarcinogenic risk) through the pathways of potential ingc~tion of, or dermal 
contact with, Site groundwater by on-site commerciallindustrial workers or 
bypothelica\ on-,ite residents. 

MARB!- 15656-]4() 



Fea,·ihiliry Study- Sr. Mones Creo<ole Sire- Sr. Marin. Idaho 

The RIIBLRA also determined that there are no risks from con~umption of fi~h, water 
potatoes, and freshwater mussels in the St. Joe River. Water quality sampling 
demonstrated that there were no detectable COl in surface waters directly above 
impa<:ted sediments. Surveys conducted within the area of the Site did not find any 
water potato or freshwater mussels, and thu~ were considered to be an incomplete 
pathway for those exposure routes. 

2.8.2 Ecological Receptors 

Potencial ecological effects were determined for the following St. Joe River 
assessment endpoints ~elected a~ relevant for the Site: 

• Aquatic Invertebrate Community (i.e., moplankton); 

• Benthic invertebrate Community (i.e., sediment dwelling insect larvae. 
worms, and other organismb); 

• Benthic and Pelagic Fish Conununities, represented by the brown bullhead 
and the brown trout, respectively; and 

• Piscivorous Riparian Wildlife, represented by the mink. 

Potential risks to these ecological receptors were evaluated using a tiered analybiS. 
The initial, conservative screening level R1sk As~essmcnt 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 to 
PAHs in ~edimcnt. No ~ignificam risk was found for the pelagic fi~h and aquatic 
invertebrate communities primarily exposed to the water column. 

An additional evaluation Crier lB and Tier 2) of ecological risk based on more 
realistic site-~pccific conditions indicated that the pmential for ecological risk from 
constituents of potential concern (COPCs) at the Site is ~patially limited to the 
nearshore sedimenK As a result, under current conditions there may be ecological 
risk to benthic invertebrates and benthic fish in nearshore areas adplccm to and 
immediately downstream of the Site (the nearshore impacted area). Current bioassay 
data, however, remain insufficient to condu~ively define the presence or magnitude 
ofthi~ risk. Potential ecological risk to the mink was not excluded based on a Tier I B 
evaluation, although the magnitude is marginal. 

2.9 Summary and Site Conceptual Model 

2.9.1 Sources of Contamination 

During plant operation~ldemolition, creosote wa~ released through drips, leaks, spills, 
and over hank di~posal, causmg creosote contamination in <;Oil, groundwater, and 
sediment. The treating plant and over bank dhpo~al were prim<:~ry sources. These 
primil!y ~ources caused creosote contamination uf soils, groundwater. and ,<;cdiment. 
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The -creo'K!te in the ~uh>.urfa(;C. soi2, grou[dwater and sediment are ,.;econdary or 
tc;niary sources The rbks assccimed wilh creosc1e are measured u:>ing ~pecific 
component~ of creosote iridm!ir:g PAH, selected !><::nivubtile organic compoonCs 
(primarily ca:baw!e ar:d d:be::;zofuran) a:>d ~lectcd volatile org;mic compounds 
(primMily BTEX), 

2.9.2 Creosote Distribution 

Dunng and after pl1lrtr operation, creooote m;gmtcd rhrough the so __ Joth above und 
below ttle water table following fractures. l\."""101 traces :md rr:ore pc:-n::e;ob!e l;o_ytr;, 
Creosote migrated laterally from the source a:ea ::'!rough the upper sil~ unit fo::owing 
sand beds ;md through sandier bed~ in the upper interbedded ~niL After the primary 
sources of release ceased, the creosote continued some migrati.or: rbrcug1'! :::te rod. 
During migration, the head of the prod"Jct decreased and residual crwwte wa~ lefl 
behind i-n the soil, decreasing the overall volume of mobile creosote" The re!l'.ainilig 
vobme of mobile creosote rn the sod is thought 10 be relatively limited. Creosote 
migr:llior. left a crern.ole source in ;,oils to depthS of appwximatdy 40 feel bgs m tlte 
source area and extending outward from the source area. in :he sand ir:terbeds w;thin 
1he silt and upper interbedded unit. Creosote is .also prcser1t m th1n, sh;::llow sand 
lenses m the uplands and near the shordrne at dep1h~ beginning about ! 0 fe<:t l;e!ow 
ground :.urt'ace. With increasing depth, the distance from the ~horeline to the tr.ltdli:te 
of the river increase;,. Data suggest rhat in the upper interbedded unit. creosote in 
sand beds does not n:;och the mudline. The deepest creosote observed H'l thin sand 
layers be:ow the c1pland is located at a dep!h below the bottom of the 11ver be-d. The 
di~lribution of crem.ot..-: is ~~own on Figure 2<~3- While the mas~ of mobile cr-eosote 
is. !imited, ;he ;-eruainlng mobile croosott 1'1:\ay have the pmemia! tc' migrate. 

Creosoce co:1stituents are present in the riverbank both upstream and downstream of 
th.e former treating plant. ln :he vicimty uf the plant. the riverbank wus n:~movcd lfl 

1999 and wnsi~!$ of ripmp. Free creosote WiOS not noted 10 the riverbank dcJring rhc 
Rl with cne excepriorL Sedimem~ exposed along the riverbarrk at low water 
(essemially- the low warer shoreline) adjacent to the former treating plant contain 
creoso1e. 

As indic<~ted, creow:e is p;·esent in thl!' sediment~ at lhe law water \horeline and m the 
nearshore il:(Ca adjacent!..:> :!1e former tr-cming plant to depth:> of approximately tieven 
{7) fe:e( bdt)W the ~OW V.atcr SbOreline Of 14 feet belOW the SUmmer "-hOreline (!OC~led 
<IIi t:pproximare horizomal d~;;tanL"C of 40 feet r:verwa::C :1f the ~ummer ~horeline). 
Radwhotopc dating ~how~ conccntmtions of creor.(}:e •·onqit~Jenb (PAH) in the 
r,ear-;hore area peaking in approximalcly !he e.:trly !960<;_, and th.e conqituent~ 
decreasing nne w :wo ,1rdcrs (>f magnb1dc <.fter the middie 1960f.. Pericx!ically, 
sheens 4ft' ru;:1ed on !he surfac¢ w;~:tl!'r Jbovc che urea where c-r<.--u-;o:e: is present in the 
nc.u"hore .,cdimcnL These ~been~ 1lre commonly J~sociated with gus bubbl~s 
{<b\umcd to he methane). According,w obscrvmtonl' 'nade by RETEC Ju;ing ~urfil<:C 
water <.amplbg actlvitle" in 2002 :md 2003, !he ;,heer.'\ do r.ol appen: :o emariak from 
!he ~horeiioe. buc rnther ri~e througn th..: \'cider coJJnm ahcve the ~cdi~f'nt.-co:ual:'lil1g 
creom!e {RETEC, 2004a}. The.~e ;:;been~ ,;ppe..r en the !;Urfa;;e w.t!er ~ome di,tanct: 

--------····················-·· 
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from !he ~horeline. During low W<tter periods, when the river levelts sufficiemly low 
that the creosote-bearing sediment i~ a1 the ~horeline, sheens appear at the shoreline. 
In ~ummary, gas (assumed methane} production rmd other disturbances in the 
nearshore area cause ~heen~ to emanate from creosote m !he nearshore surface 
sediment inside of the currently boomed area. 

Downstream of this nearshore area creosote impacts· are present in sub~urface 

sediment~ with greatest concentrations generally in the four to six foot depth range. 
This creosote in the ne01rshore is a potenti<:~l source to down<;tream sediment and a risk 
to ecological receptors. The creosote constituents in ~ubsurface sediment farther 
offshore and downstream are not currently a risk to ecolog1cal ~ccptors, but m<Jy be a 
potential source to downstream surface sediments should the buried sediments be 
eroded. 

2.9.3 Existing Migration Pathways 

Based on uncertainties associated with Rl analyses, the potential for creosote to be 
mobile at the Site has not_been ruled out. Migration of creosote would pose a ri~k 
where receptors in the river could be exposed. Creosote exists in the nearshore and 
may be the resUlt of overbank disposal and/or creosote migration. The potemml for 
additional creosote migration and imp<:~cts 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 impacted with soluble crco~ote 

constituents occurs in an approximately 200 by 200 foot area beneath the uplands. 
The net groundwater tlow is towards the river and groundwater carrying creosote 
constituents could potentially impact sediments or surface water. However, surface 
water te~ting shows acceptable concentratiOns, ~o potential impact to sediments is the 
primary concern. 

The creosote releases and migration have caused concentrations of creosote 
constituents above RI screening levels in ~urface and sub\>urface soils, groundwater, 
~urface and subsurface near~hore sediments, and subsurface off~hore ~ediments. 

Migration pathways of concern for the Site include: 

• Migration of any remainmg mobile DNAPL; 

• Constituents of concern (COC) in soil and/or creosote leaching to 
groundwater; 

• Migrcuion of impaued groundwmer: and 

• Erosion of impacted sediment. 

Should drivmg forces be ~ufficient, any remaining mobile crel"Y'ote could discharge to 
~edimcnt and provide concentrated source material to .\ediment. Soil 01nd creosote in 
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the subsurface will be a long term source to groundwater. The groundwater will 
migrate and have the potential to further impact sediments. The 1mpacted sediments 
in the surface and subsurface in the ne~mhore, and sediment in the sub~urface in the 
ot'bhore area could potentially be eroded and further affect the river. 

2.9.4 Potential Risks to Humans and Ecological 
Receptors 

The Site is in a unique sifUation with regard to human use. It lie;, on a floodway 
between the St. Joe River and the flood control levee. On average, water ·mundates 
the Site area every other year_ This frequent flooding restricts likely Site usc. 
Repre;,entative potential receptors evalumed at the Site im:lude: 

• Commercial and industrial workers; 

• Constmction workers; and 

• Recreationalists/tn:spassers/subsistence users. 

Potable groundwater use by a hypothetical resident was also evaluated, altl10ugh 
placement of a residence .tit the Site is not allowed due to City zooing. A rezoning 
would be necessary. In addition, groundwater use is prohibited by City code. Except 
in the case of human use of groundwater as potable water, the creosote constituents 
do not pose a risk to humt~.ns above the range considered acceptable to EPA 
(carcinogenic risk less than w-' and a hazard index less than I). 

From an ecological risk perspective, the St. Joe River assessment endpoint~ 

considered for the Site are: 

• Aquatic Invertebrate Community (i.e_, zooplankton); 

• Benthic Invertebrate Community (i.e., sediment dwelling insect larvae, 
worms, and other organisms); 

• Benthic and Pelagi<: Fish Communities, represented by the brown bullhead 
and the brown trout, respectively; and 

• Ptscivorou'i Rtparian Wildlife, repre~ented by the mink. 

For the FS, the screening criteria u'ied for ~urface and subsurface sediment are the 
numenc PRGs dtscusscd in Section 3.1.3 and defined a~ Minimum Cleanup Level~ 
(MCUb) in WAC 173-204-520. Some creosote constituent concentrations excetd 
these sediment numeric PRGs in ~urface and subsurface nearshore .~edlments and 
subsurface offshore sedimems. Therefore, there may be unacceptable ecologtcnl risk 
to benthic invertebrate~ and benthic fi~h in nearshore areas adjacent to <md 
immediately down~tream of the Site (the nearshore tmpacted :Jreaj_ The 
con:.ervativdy-estimuted Hutard Quotient of 57 ~uggests that mink may be ut ri'ik. 
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However, recakulation of the Hazard Quotient after a theore!ical removal Jf :isk to 
ncnthic r;x:eplon; i:nd1cate-; lhat the ri~k lo lhe mink would be acceptable, with a 
Hazard Quol\ent of 0.5. Re:nedia! actions driven by prote<,i:nn of t:ernh1c 
inverrcbnucs Will be prmewve of otiler receptors at the Site. 

2.9.5 Summary 

The RI/BLRA &l~<.,wed that, should the groundwater use indude po:able use, risks 
would be unaco::::ptahle. ln 4ddttion, ritk" may be una::ceprab!e froat an ecological 
perspectixe m !he impitCted nearshore area, Cte-lliOte rnigmtior~, ar.d ,;oil and creosote 
leach!r;g t::o groundw;ner may be a o::ml·em as sediments cou:d be impacted. In 
addtt;on. ~Cere is a potential for scour :n 1be river du:i:1g significant flood events that 
-could erode sedimcn! w;!h COPC conccmrmions: :=xceeding screening levels. 
fl.e:ncd.i.tl Ac\wn Objeclives and regu;atcry response~ for [hcse risks are described in 
subsequet~! sections of 1his FS. 

--·······························-··· 
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3 Remedial Action Objectives and 
Regulatory Requirements 

The purpose of th1s FS is to develop and evaluilte remedial alternatives for the St. 
Maries Creosote Site. Sections 3 and 4 define several key cleanup concepts common 
to all FS and prepared in accordance with CERCLA rules and guidance (EPA, 1988) 
including: 

• Remedial act10n objectives (RAOs); 

• Applicable or relevant and appropriate requirements (ARARs) <~nd 

information that is .. to be considered" (TBC) in the development of 
remedial alternatives; and 

• General response actions. 

Collectively, these concepts set the stage for developing effective and protcct1vc 
remedial alternatives for conducting the cleanup at the St. Maries Site. 

RAOs are general cleanup objectives designed to protect human health and the 
environment. RAOs address the threats site conmminants 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 foreseeable Site use, there is a potential risk to humans 
from use of groundwater as potable water, and a potential risk to benthic and aquatic 
receptor~ from an area of surface sediments and an area of subsurface sed1menL 

ARARs and TBCs constitute the body of existing statutes, regulations, ordinance~, 
guidtmce, and published rcpons pertaining to any and all aspect~ of a potenti<~l 

cleanup action at the Site, including within the waters of the St. Joe River. This 
infonnation typically influences the development of remedial altem<ltives in~ofar as 
the establishment of numeric cleanup levels, permitting (or meeting the substantive 
requirement~ thereof), ~iting, dispo'>al, operating parameters, health and safety, and 
monitoring. 

The General Response Actions (GRAs) are broad categories of actions such as 
treatment, containment, removal, or combination~ of the various categories designed 
to ~atisfy one or more of the RAOs. GRA~ are included in Section 4.1. Remedial 
altcmalivc'i. which are more <ipecific applications of GRAs to the Site, are developed 
in !he subsequent sections. 
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3.1 Remedial Action Objectives 

The fi~t step in the FS process 1s e~tablishment of the RAOs that will guide this 
development and evaluation of altern<ltives. The RUFS Gu1dance (EPA, J ggg) ~tales 
that: 

Remedial Jctmn obj~cuv~s c<>nSl~\ of medJUffi·'f>'.''-'itic or op~r~hl~ unil-,p~cJfic go~ls for 
protecting human h~ahh and th~ environment Tht: objccti~cs should be us 'ipcciflc as p(hS•bk hut 
not so spcci fie that th._. ran~;c ot llh~rnBIIv~s that 1;3n h._. d~'~lop~d ;, umluly lim11~d .. 

Remedial acllon ohj~ctives uimed at prnttcring hum3n htahh and !he ~nvmmm~nt should sp~cif)·: 

• The comaminant(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 RUBLRA, which are the basis for developing 
the RAOs. The media of concern invcst1gatcd in the RJIBLRA were soil, 
groundwater, sediments, and surface water. Surface water concentrations were helow 
risk-ba~ed screening levels and therefore an ·RAO was not developed for surface 
water. In general, the COC for the St. Maries Creosote Site are crcosme-related 
constituents. Specific COC for each media arc discussed m Section 3.1.2. Exposure 
routes and the associated receptors are as follows: 

• Yligration 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; 

• Erosion of impacted sediment may present an unacceptable risk to 
ecological receptors; 

• An area of ~urface sediment presents an un<~cceptable risk to ecological 
receptors; and 

• Potable use of groundwater presents an unacceptable risk. 

The media, RAOs, COCs and PRGs are summarized on T<ible 3-1. The RAOs are 
di~cu,_~ed m section .11.1. COC for panicular media are di~cu~scd in more detail in 
Section 3. I .2. Acceptable contammant levc::ls of the COC in each mcd1a or For each 
RAO are refern:d to as PRG~. The PRG for c<1ch RAO me discu,,ed in Section 3.\ .3. 
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3.1.1 RAOs and Basis of RAO Development 

RAGs and a~soc\atcd rat\Onale are Sl1mmarized m I abk 3-l. 

3.1.1.1 Soil 

Potential ri~ks associated with soil include those from direct contact with soil, and 
tram.fer of COC from ~oil to another media. Risb related to direct contact with 
surface and subsurface soil are within the acceptable range for industrial use and 
therefore, an RAO was not developed. As outlined in Table 3·1, RAOs were not 
developed for either surface 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 (RAO 3 and RAO 5). 

Evaluation in the RVBLRA determined that soil in the uplands portioll of the Site 
would not be eroded by flooding and transfcm:d 10 ~urfacc water. Thus, a RAO was 
not developed, as this is not a complete pathway. 

COC are present at concentrations exceeding screening levels for leaching of soil to 
groundwater (Table 3-2). Comistent wttll EPA'~ Soil Scrccnmg Guidance (EPA, 
J 996), this pathway is included with the groundwater pathway. 

3.1.1.2 Groundwater 

Groundwater poses potentially unacceptable risk to human or ecological receptors 
through two exposure pathway~. The fir.'lt exposure pathway is potable groundwater 
use by human~. Potable groundwater use is highly unlikely at the Site due to 
industrial zoning and other municipal ordtnances prohibiting such use, and the Site's 
locatJOn on a tloodplain that floods frequently (floodway). However, potable usc is 
being con~idered al EPA's request hecause any human use of the Site groundwater as 
potable water would pose carcinogemc and noncarcinogenic risks thai are 
unacceptable. Re~toration of !he 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. Risk~ assoCiated w1th the pathway are addressed with the 
following RAO: 

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

For ground'Wilter use a~ potable water, the PRG would be Maximum Contaminant 
Levels (MCLs) as discu~~ed in Scctton 3. 1.3. The MCLs are the applicable ARAR 
for concentrations of COC in potable water. 

The second groundwater exposure pathway is migration of impacted groundwater 
from upland areas to the St. Joe River. As the groundwater migrates from impacted 
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<tre<~s <tnd through sediment, COC will partition to sediment and can exceed 
concentrations protective o! 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 lel·els for aquatic 
and benthic organisms (RAO 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. 

3.1.1.3 DNAPL 

Creosote, the DNAPL at the Site. m<~y migrate. Migration of DNAPL from the Site 
could pose unacceptable risks a%ociated with accumulation of DNAPL in sediment. 
With <~ccumul<~tiun in ~cd1ment. sediment concentrations would exceed levels 
protective of ecologic receptors. A ~t:parate RAO is not developed for the DNAPL 
migration because this is addressed with the RAO for migration of groundwater hsted 
above. 

DNAPL is pr6ent at the low water shoreline and the immediately adjacent nearshore 
area. Th1s D:-.<APL currently c<~uses sheen to periodically appear in the St. Joe River 
within the boomed area, If the D).IAPL migratJon pathway is not addressed during 
remedial action, sheen could potcntmlly reoccur m the river. Surface water collected 
immediately above the DNAPL conu1ining sedimeru meet~ surface water screening 
criteria, indicating that in the area of sheens, COC are not pre~ent in surface water in 
concentrations that may cause risk to human or ecological receptors. :"'evcrtheles~. 

removal of sheen is an ARAR, as discussed in Section- 3.2 and is addressed by the 
following RAO: 

Prevent visible oil films or sheens in the St. Joe River (AAO 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 identified unacceptable risk for sediment-dwelhng receptor~ in 
the surface sediment adjacent to the upla11ds portion of the Site (the nearshore 
impacted area). Risks associated with this pathway are addressed by the following 
RAO: 
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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 (RAO 1). 

PRO for surface sellimcnt arc the site 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 RAO. 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 downstream 
subsurface sediment (the offshore area)" exceed concentrations protective of 
sediment-dwelling receptors. Erosion of scdJmenls m the River during major (tOO
year) flooding events may cause sediments that c11ceed MCL'L to be transported 
downstream. The magnitude of risk to down~tream receptors from this transport is 
not known. These 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 (RAO 4). 

The PRG for this potential pt~thway ~~the MCUL for ~urfacc sediment as discu~sed in 
Section 3_1.3. 

3.1.2 Constituents of Concern 

COl for the Site were defined in the RifFS Work Plan and concentrations of the 
compounds were assessed in the Rl. The list of COl was reviewed in the Ri~k 
Assessment and a list of COPC was developed based on a comparison of COl 
concentrauons mea~ured as part of the RT and previous work to screening levels. 
After development of the COre, Site risks were evaluated for core. This section 
identifies the COC for media of concern to be used in the FS. The COC list is a 
focused subset of the COPC that will be used to define remedial area~ in the FS and 
will likdy be used in performing and monitoring the remedial w:tion. 

The downstream area where ompach are hnmed 10 subsurf~ce sediments I> referred 10 as the 
"offshOJc area." The reader should note 1hat the "'orlshore area" include<; down.<tteam aren~ 
located hoth ncar the ~hore and off~llore 
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The COC list includes PAH, carbazole, and dJbcnzofurun 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 <Jre detected at 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 RUBLRA as a COPC from other medill because of both deteC\Jon 
frequency and the fact thlll BTEX concentrations did not exceed screening levels (see 
RI/BLRA Table 7-36). 

3.1.3 Preliminary Remediation Goals 

PRGs are the acceptable contaminant level or range of levels for each exposure route. 
They are developed for COC and pathways defined in RAOs and are based on risk to 
receptors and chemical-specific ARARs and TBCs_ ARARs and TBCs used in 
developing PROs are discussed in more detail in Section 3.2. PRO 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 RAO:. I and 4 where the med1a 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, 2(X)4, a response and request for clarification submJtted to EPA On 
behalf of the St. Maries PRP Group dated September 8, 2004, and a response to that 
letter from EPA dated October lJ. 2004 (see Appendix A). Based on the October 13, 
2004 letter, the FS will use the Washington State process a& a TBC for establishing 
PRO~. and PROs for sediments are estllblishedon the following premises: 

• Sediment PROs for the St. M<~ries CERCLA site in Idaho are based upon 
the process for setting cleanup levels in Washington State regulations. 

• - The overall "process mcluded a~ part of the Sediment Management 
Standards (SMS) with some clarifications added below, will be used to 
establish the Preliminary Remediation Goals of the FS and the Remedial 
Action Objectives for the St. Maries ~itc" (EPA lener dated 08/03/2004 ). 

• The sediment PROs are the Minimum Cleanup Levels (MCUL)6 as 
defined in Washington Administwtive Code (WAC) 173-204-570 (3). 

'For the purpu<;cs ul this F~. the MCUL will mean the numeric mtem in TJbk ~-4. v.hilt: the CSL 
will mean the hiolo)!ic·JI nucria in T Jhk -'-5 
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• The generic chemical numeric PRGs for St. Maries will be those 
individual and summed moicl:ular weight PAHs listed in Table Ill of 
WAC 173-204-520, and listed in Table 3-4. 

• The chemical numeric PROs may he modified by results from frc~hwater 
hioa~says pursuant to WAC 173-204-570(3)(b), hy using the freshwater 
sediment biological Cleanup Screening Level (biological CSL) endpoints 
provided in Table 3-5. 

• EPA may conduct additional chemical and/or biological testing to refme 
the boundary of sediment requiring remedial action after Issuance of the 
Record of Decision. 

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 l3'h letter, include: 

• WAC 173-204-570(3)(a) cites WAC 173-204-560 a~ the procedure for 
evaluating cleanup alternatives. Al! cleanup alternatives wil! be evaluated 
1n accordance w1th CERCLA and the NCP, rather than the Washington 
statute. 

· • The chemical PRGs for St. Maries will be determined by the process li~tcd 
in WAC 173-204-520 and accompanying biological CSLs in the August 3 
Jetter. Given that the generic MCUL will be the chemical numeric PRO 
for the FS, exccedance of the numeric PRG may provide a rea~on to 
lnitiate further biological testing. 

• The biOlogical PRG for St. Maries w!ll be equivalent to that listed m WAC 
173-204-570(3). WAC 173-204-570 (3)(b)l,iii) states: "Sediments with 
biologict~l effects that do not exceed the levels of WAC 173-204-520(3) 
shnll be determ1ned to meet the mimmum cleanup level." Sediments in 
the St. 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)(iii) and Table 3-5. By spec1fic example, the two 
stations listt:d in the 8/03/04 Letter (ST03 and SD14) exceed the chemical 
criteria, but do not exceed the biological CSL level~ in Table 3-4. 

• The biological PRG for sediment may further be used to derive 
a chemical site-specific 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 benthic 
organisms. 

The chenll<.i;J! and btoiogi:al PRGs for seCimenls in this FS are given, then, in Tables 
3-4- and 3"5. 

3.1.3.2 Groundwater to Sediments PRGs 

PRO fm tht grno:uiw:llcr partltJoniug to sec.iw.cnt pa!hway ace e;,!abhs.hed to pro~ect 
sedi~enH.lwc:iing organh,ms from coo:aminan!\ thai n:ay mignm: in groundwmcr 
and accumulare w sediment porewnter a! levels ::~at could presem a risk co tho~e 
o1·ganism5. These PRO apply !o RAO 3. 

Potentially ~ppli-cab!e ARAR ;ue the Tribal Surface Water Qu«li:y Stil'1dards (as pe.r 
di~cussion m Sc;ct!on 3.2.1, fourth b;.!llet), lhe water !)J:dJty stand:ml~ cf the Clean 
Water Act (CW !\), ilnd 'he \Vashi:~g.on Stale S11S proce~s, descnbed above. 
However, no aqw.uic J:fe ~-:;u::tanis ha-.e heen pubh<>hed aodlcr Fromulgtted for the 
Si:e COCs (i.e: PAl-b) by the T:ibr:, or :he EPA in the CWA Wa~er qtal1ty critena 
for the protd:tmn uf ln.unan~ <..~.Jr:~.:mi:1g fish and wtidlife expcsed teo COC are 
re51ricted \0 applicatiQn in :,:1rface wa~:er. and wculd be applicable if groundwater 
leadung to surface water cau;;eJ COC n:ntx:nlranocs in surface water. Surface wa1er 
qoality measmements taken dunng: the Rl-BLRA were e:thcr ru:m~Uctect 0r below the 
Trib;:il surface wafer quality standard~. 

In the absen-:e of aquetic life criteda for the S1tc COCs. gwundwater PROs were 
developed J,;i:lg :he sediment PRG,, and calculztmg the .tssocuted porewater 
cwcentroti0!1S !.hing the ;~t.s.umptwns of tile Equil:bnum Par!!tio:ling Thcocem (E.ql\ 
OiT om et al, 1991 ;, These pnrewater COC conantrati0n~ are applied to groundwater 
as ll PRG, as grour.dwmcr di5Charges to sediment, and llKJS maKe tp some or ail of the 
sediment porewatc-r. 

J>orewater conc.ernration of COC in sediments can be estim:ued wsir.g tl'e I?AjP to the 
measured concentra::uns of tt".e COC and conespondi11g total erganiz eBtbon (TOC), 
The theory of EqP is tOOr r_nr.ionic chemicals (whicll include~ PARs;. :n sediment, 
parlitlon and are a: eqt:ilibriurr" ktween l~e sediment organic carbon a:~d p;:~rrwarer 
1f the CO:Kel'l!ratioo in one ot the r.:omparlrnenti' is known, concentraTions :n the otb:r 
comparlmenL\ can be estimntt:d, ass:..~ming equihbrium. 

The rati::amle for the use of EqP me1.I:OO~ :s t.etnilcd in an EPA report Tnlmicai &nis 
for me Derivation of Equi!ibritfm Partitwning Sedimem Guidelin,·s (ESGsJ for tiu 

ProUXIi;;n of Bmthw OrganiJ.m:; Ncnionic Orgamcs (EPA, 2002a). An 1mporta-nt 
cc;nponenr of EqP tl!eory is tbe derivation d ureanic carbon partltion codTtcicnh 
(Kv::i br each <:hemk.:~i. The\C cocffu::itnts ate constant. indept'ndent nf ~ediment 
type assur-.1mg lh<~l the pnmary sorbeot i>. organic GiH'b::m Under EqP, the frac:tion of 
non ionic organ:e compounds can be predicted irt each medium (SCdJm::.nt. Wll!~;"r, -lJf 

!J~suel lhro"Jgh a serie.s of equa::ons. 
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The primary equatwn used in EqP describe:> hi::w c:gao:c carbon panitkm coefficients 
{Kg~ in units of htcr6 per ki!ogra..11 org:mk: carbon (Ukgc,;} :or each chemica\ can be 
ca!cdated by dividing the concenuanon <.1f tbe chr-m1ca: m ~ne scdJ::ncnt (Coc- in unib 
of cnicrogrdm~ per kilogram orp.ao,c carbon [.ugfkg«]l by th.: concemr<ltion d lhe 
chema:n~ in the porewr~tcr tCd m IJnib of microgr~ms p~::· ;iter (ug.l1 .. ]). 

W!1ere COC :s the organi~ CMbOII·tJOnnalized sediment tonccilfrati0n at~d Gd i~ :he 
<.':.ltmat::d porewJ:er concentratton. 

f:l the at,ence of ::i:e-5.pecifi::: dam neces~ary for the denvation of K"' by the method~ 
deu:r;bed, K..- for esc~ c:letrjcal can be estimated from the K.:," of the che:nicz! by 
:he idtowmg ma!l!cnuttc;olre-latiorship (DiTNo, l98'i): 

Using the genetic MCLL ils the chemical numeric :;;edimcnt-PRG, 
grutmdwll!<:rip!Jf':water PROs arc- dneloped by e~t:maring: the- porewatcr·cquivulem 
eoncerl!mtion fer !he generic sedime~t! !l<"lCUL TdJJe J-3 5hows the rest~ltnlll 
generic ground'katcr PRGs. The groundwater concentration& protective of 
sediments should be consistent with the sediment concentrations that 
are p~ive of benthic infauna. As noted in Section 3.1.3.1, a stepwise 
process may be used to develop risk-based sediment concentrations 
prot~tlve of the benthic invertebrate community (i.e., the SSCL). If an 
SSCL is developed during the remedial design phaae, it will be used in 
place of the generic MCULs for the purpou of identifying sediments 
that require excavation or stabilization, Therefore. the SSCL also should 
be used in place of the generic MCULs for the purpose of idenUfying 
groundwater COC eoncentrations that are protective af sediments. 

The groundwater values protective of sediment will be equai to the 
sediment por~ater coneentratioo i'I$SOCiated with the SSCL. The 
sediment porewater concentrations of each of the 16 PAHs of interest 
will be derived based on equilibrium partitioning princlples for non~ionie 
organic compounds. Site..speeiflc organic carbon content and, if 
appropriate-, black carbon content will be· used to ensure that the 
estimated porewater ooneentradons ere representative of the eXPf)$\lres 
experienced by the benthic invertebrates in the toxicity tests. For the 
purposes of implementabiUty and eons!stenQy with the SSCLs, the 
individual PAH eor'tcentrations will be summed to derive an aqueous 
total PAH concentration protective of sediment 

The~c ~ediment to groundwater PRGs 00 not apply thn)\l£(h<'lllthl.· {r'''undwater rtl the 
Site, ~u1 apply in lhe surface sed1ment pote Wl>ter prior to groundwater dis.;harging t;; 
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surface v.ater _ Acceplat>le groom.l.waler concentm110m at 01 location fan her inland 
(altemative ooncentration !imits or ACU) CQ!j_ld he deve!Z"Jped lOr a;;sc>;.;;.ment of 
(()J\lpliancc wtth PRG!> m lhe surfaec sediment pore water. 

The ACLs ;ue acceptable concemratmns for an ;'t[tern;:;te n•::.mtoring point :u a 
spectf:c location ir:land of [he {!Dial of compliance for the PRG and are c!lkula!ed 
b.t.,.;d on achievement of the PRG ai !he point of compl:ance- The ACL;, would be 
df:veloped wsing a wmmer-.:ialiy-uvaJl4ble gro\l-m.i\varer fate and tri.L"L~port moC.d. 
The exacl mode! to be used, iti> capabilities, and the mput p.Jmrr:eters l:J be used 
would be detcr;;u!ned in rhe remedial design. and would be subjecc to approval by 
EPA. Thi!> model deve_lopment is likely to be necessary prior to impkmemation ({ 
remedial a<:tior.s, as the establis!ur.em of !he monitoring poinb and <lf)ptOpriate 
eoncentrauons wou:d be occeJ.sary 10 moni!cr for compliance 11fte: remedy 
impfemer.tntion. The sl.eps !O developing the model would gcneraHy be: 

• Identifying the ilpt::mpriate model ba5ed on remedial design. monitoring 
n~ed~, aad the ca?abi!it1e~ and limitations oftbe model; 

• ldc:nti!ying appropnatc mpu1 ?.Ji<imtters b;~scd on existing site--spoclfit 
data anJ accepted liceratu.:-e values where ;.ite-spocific data wa" no! 
available; 

• Running the model to deiermioe c;m;::entrations of COC at an upland 
mooiroring point rhac would- correlace to PRG ccncentratwns a! the pom: 
where groundwater discharged LO ~cdtmem pore·.Nater: 

• Performing a sensitivily analyt>i:> to eva.uate which pa.t;lmeters mom 
influence model resul!s and a%ociated unccrtaintic~; 

• Evaluating potentia! variaGOI'I in COC <:()(lCt!ntrationo;; at the poim of 
groundwater discharge to porewater ~ased on vilrilitinn in !he sensittve 
model parameters; and 

• Defining the acceptable cortcentracions of COC i!! the cpl;md monitormg 
point (the ACL) accounting fur potentwl variability in tho;;c parltmctcr~ to 
whic!J the model was sensirive. 

illest rr.odeh ~ypica!ly cor.~ider groundwater !low pattern~. gro,;ndwa!er chemistry, 
"011 stratigra;::hy and propcrl!es, hydrologic forces, and .:hcm:cal ir.ter;X'::on be1ween 
soil and gwundwa!cr. Thc~e model~ typically re<Juire input of some si!c·spec1flc 
parmr_etcrs, 'mcluding soil hydraulk conductillity, gmundwate: !low rmes. COC type, 
and C(X: comx:ntR~taYI-

The ACU delcm:med thrmtg!l the moddmg effort WDuld npply at :1 '>pe:!lllc 1:p!and 
locat~on aJd be u~ed lo cstablbh the monitoring program to en~ure ~ucce"\ of tl:e 
:-e·uedy 



Ferll'ihiliry SrrrJy -Sr. Maru.t Cre·uwle Site- 51 Marin. ldalw 

3.1.3.3 Potable Groundwater PRGs 

P01able groundwater PRGs are established co protect humans con~uming and usmg 
groundwater at the site. As indicated previou.~ly, this pathway is unlikely due to 
institutional controls and the Site being located on a tloodway (on the river side of a 
flood control levee). These PROs apply to RAO 5 where grOLmdwater is the media of 
concem and the exposure pathway 1s potable groundwater use. The PRGs for potable 
groundwater use are the federal MCL e~tablished under the CWA. Where a MCL 
does not exist and an EPA Region IX PRO for drinking water exi~t~. this PRO was 
used because these PROs are based on protection of human health by pathways 
including drinking water. The PRGs for potable groundwater use at Sl. !'vtaries are 
summarized in Table 3-3. 

3.1.4 Areas to Which RAOs Apply 

For each RAO, the area that exceed~ PRGs and may cause ri~k to receptors needs to 
be addressed. These area~. based on data t:ollected during tbe Rl and previous 
investigations are shown on Figures 3-1 through 3-3. Tables 3-2, 3-6a, 3-6b, 3-7a, 
and 3-7b summarize data used to define these areas. Additional information 
regarding delineation of these areas can be found in Appendices C and D. 

Th1s section provides additional details to clarify these areas. Generally, these areas 
are: 

• RAO I: Protect aquatic and benthic organisms by preventing dirct:t 
contact of benthic organisms with COC in surface sediment in the St. Joe 
River at concentrations greater than protective levels. RAO I is based on 
the potential risk to benthic and aquatic receptors from concentrations of 
5ite CDC in surface sediment (upper 10 cenumeter:c.)_ Location~ where 
more than one individual PAH or the total low- or high-molecular weight 
PAH exceed the MCUL and a passing bioassay test has not been 
completed are included in this area (Figure 3- f). Th1~ area is generally 
referred to <l.~ the nearshore impacted area in the FS. EPA may conduct 
additional chemical and/or biological testing to refine the boundary of 
sediment requiring remedial action after Issuance of the Record of 
Decision. 

• AAO 2: Prevent visible oil films or sheens in the St. Joe River. Currently, 
.~hcens appear epi~odically on the ~urface water above the nearshore 
sediment containing DNAPL. These ~heens are commonly a~sociated 
with gas bubbles (assumed to be methane). Most of the year during high 
water penods, on-.~ite observations iOdJcate that the .\heen.'i do not emanate 
from the .\horeline, but appear to ri~e through the water column above the 
~edJment containing DNAPL The~e sheens appear on the surface water 
some di~taJKe from the ~burdine. During low water periods, when the 
river level is ~ufficiently low that the crco~ote-bearing ~ediment i<; at the 
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"horel me, then sheens appear ~~ the shore I me Tile 1he~:H are located 
W\thir. ;'le bocmed ;:,reu currently main tamed tn the nvc:r. F<lt FS pur;::cse>. 
this area includes the low water shOreline and t!te immcdhuely ndja~:ent 
m:arshore The !D'A' water a.t the Sile is deternuneC by the level ot' Lake 
Coe:Jr D'Alene, and is appn:n:iw.areJy 2121 feet elev.ation (AVfSTA 
datur:1). The Dl'APL :n rhe:,e area~, ;:he\¥!1 oo Ptgure 3·1, netd !H be 
addrn.~ed to prevent sheen~. 

.. RAO 3: Pre,·ent migration nf impacwd groum.lwater or free- phillle creo;,otc 
w surface sedHnem in the S: Joe R1ver that would re:;;ult in COC 
concemraliuns greater ttan :;:::rotettwe leve:s for aqu.ati..: and benthic 
organisms. Cuncelltra!ifJ!I~ of COC !II groundwater a! tbc mudline 
(essentially sediment pore wa!er) must be of sufficien!' quality that 
sediment concentrations do l"IO'i: exz:ecd redill"l.(:'n! PRG_ Based on 
p;>rtitioning relationships, the associated g:oondwater qua:iry at the 
mudline. can be l:alculated, Groundwater eoncentratkms befie.ath the 
upJar.d!> rru1>t be sufficiently protective sudt th.ar, alh:r rr:.:granon to the 
:-cdiment" of the St Joe River, concer\tr<>tiom; would oot eltcced lhe. PRG 
for RAO 3, which addresses the groundwater lO se:dtnent ;;ui;way An 
ar,alysis in the abM:nce of biodegradation ind1cate.s that gr-otmtiwarer inlhe 
upper sill anC interbedded .zone may potentially cause sedir.Jer:ts :o eweed 
MCUL.;. (see derailed una1ysb in Appendix C), Groundwati"r may ;;xceed 
concentrafitXl~ protecttvc af ttlc St. Joe River surface sdimem in tt.c area 
Jowngradicnt of creosote ir:1pect:. in the upper silt and interbeCded ~,;mts. 
Groundv.ate= Oi.IISlde of that rue<~:. shown on Figure 3-1 does no~ eJt.ceed 
!he coocemralions protec:.vc o: !'-edimem. 

• RAO 4: Prevent :iownstream transport of COCs that result in COC 
concentrillions :n water or sediment lh:J.t exceed Jevds protective of 
.tql.h.\lk aru1 benthic orgi'.msms, RAO 4- $hc:uld apply to areas where 
ervsion of surface or subst.r:'.JCe sedif:ler_t would o..:ause unacceptable nsk 
Cowns1ream. In ihe nearshore in;pacted area, surface and· subsurface 
sedunent exceed MCL'L and in the o:T~hon:: area, ,;ubsurface sedimcnl 

. CAct<d MCUL ln the ncanhore h:tp;;;;ted area, river modeling suggested 
limited scomint- However, ~ioce ;.urfa<:e sedimeots are impacted. any 
scouring mtly cau~ downstream transpoct uf impaned ~d!metn. In the 
offshore, modeling suggested scouring dt:ring major f.oods may e11.teod 
through "'urf.ac~ sediment and into the :mpacted subsurf<Ke -.edimen:, Th1~ 
sedi:ncnl could then be !rano.ported down.~ream ar.d potc.:-.:ial!y cau~c 
unacc:ept.ab:e risk dowastream. Pmenhal fisk 10 downsnea:n recep:ch ha-: 
r,Q( been cv;Uuated quantitatively. FiKt, lh~re are. unce:-t<lil\tk:s- in the 
att:.t<tJ <lmollnt of scour due lo s:mpiifying .L'>tumpthms mad~ in the rr.udel, 
as well as cor.flicr between empirical site data {pre'ience of imp::cu:d 
wb~tnfil;;e :;r;d!mcnt in area projected to '>£'Out} il<id the rH<dcl re-ulls, 
Second, the risi.:o; dowmaream have fl.O! been cva.luateJ. SHe cond'ttion". 
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after scour, are s1milar to pre-flood conditions due to redeposition during 
waning stages of the t1ood. 

• Establishing actual PROs and the associated area~ where RAO 4 applie~ is 
difficu It with these uncertainties. ln the absence of additional information, 
the conservative assumption Js made that MCULs are the PROs and that 
the RAO applies tO locations where sediment exceeds MCUL~ and may be 
eroded (as indicated by ~cour modchng). This assumed area is shown on 
Figure 3-2. 

• RAO 5: Prevent residential and commercial ingestion of and dermal 
conract Wtth COCs in groundwater at concentrations greater than 
protective levels. RAO 5 is ba.~ed oi1 the protection of human health 
through potable use of groundwater. Potential concentrations of COC that 
would be protective of humans in these scenanos 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 IX 
PROs for groundwater. Both of these levels were cons1dcred m 
developing PROs. The RAO applies to the arc<~ estJmated where 
groundwater exceeds the<.e concentrations as shown on Figures 3-l. 

3.2 ARARs 

Section l2l(d) of CERCLA stipulates that remedial actions instituted under the 
Superfund program comply wnh ARARs. Consideration must also be given to 
relevant information that, while not legally binding, is collectivdy referred to as TBC 
information. ARAR~ are promulgated cleanup standards and other environmental 
pfotection requirements, criteria, or limitations contained within federal. mbal, state, 
and/or lo~::al laws and regulations. TFIC~ may or may not be promulgated ~tandards 
and not legally enforceable. Nevertheless, TBCs may contribute to the develoPment 
and implementation of effective <-md protective remedial alternatives. 

Each alternative that makes it to the comparative stage ot analysis is expected 
to be protective of human health and the environment and compliant with 
ARARs (unless a waiver is justified}. ARAAs ineludl! any Federal or St.!lfe 
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 natu~e. 

ARARs typically fall into three categories: 

• Chemical-specific Requirements. These are typ1caJJy hc<Jlth or 
concentration specific limits on a specific chemical, such as MCLs 
promulgated under the S:1fe Drinking Water Act. 
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• Location-speei.fie Requirenu:nl'i', These are related to prt:»et:tion of a 
:opec'.f.c arot ur type of a:ea, sJch as a wetland 

• Aetion-specifk Reql.li~ntcnts. Tl:ese reqvire:nem;; 1)-'P'cally regulate 
di:«:re:e actior.ti or are trig~:td '::!y ::erforrr.anc.: d ,t sye;1fic a.::ticm. 

ARARs \¥8fe Driginally ,"\iocussed in the RifFS Wo:k Plan. t:<~r:sisrent 'kith the Rl!FS 
Gui<lance. Thi~ ;;c;.':JOn a:;td others withm thr<; FS dJSCtL<;S pm.:::nlal t\Rt\Rs foc the 
$;te, EPA •vi:! deterr:tinc the fina: list ot ARAR~ ·<::r the Site and remedta! a>Ji~·ns to 
be performed ut t:Je Site. Cc:np,iance with ARAR~ is evaluated for ::a::h Rcrr:ed:a! 
Alternauve ~n Sectbn 6 

The ~ite H oo the rencrvat:or. Md ;he nver 1S adr:>in:stered by the Tnbe. Fede:~;~J a.1d 
inbal statJdartls upply throughout the Siu::- The State ~mnd;nds may be reoc"<int a..TJd 
appropriate throughout the s,te. 

Cleanup lev.~ls for soil wi\1 be based in whole or In part on EPA Region 9 PRGs 
tor protection of groundwater .as me11Uoned above. Baseline soil cleanup 
levels for the site's chemicals of concern were li111ted in Table 4 of EPA'111 
Proposed Plan and are included as Table 5·4 and are considered applicable to 
Alternate 9 as well as Alternative 8, 

Cleanup !~;~vets for groundwater for each chemical of concern will be selected 
as the lowest of ei:ttu1r 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 'groundwater conc:entr.ation calculated to be protective of sediment. 
Selection of the lowest of these values ensures that both of the abo-ve risk 
pathways wilt be prOtected. 

The Tribe, the state of Idaho, and the EPA have not established freshwater 
sediment cleanup levels that would be applicable for the Site. Therefore, a 
stepwise approach for delineating lhe extent of contaminated sediment .at the 
s!le and establl$l'ling boundaries for e!e<Inup has been selected as a baseline 
for AlternaUve 9. This process is con:sislent with the Washington State Sediment 
ManagelllC!t1t Standards (WAC 173-204) and the process described in the 
Proposed Plan (i.e., Alternative B). As noted in Sect:ion 3.1.3.1, this proees$ will 
resuft in SSCL$ to be used to identify sediment areas within the River Sediment 
Area that require further action lo protect aquatic- and benthic organisms. The 
Slepwj$e process used to develop the SSCls is described in detail fn Section 
5.3.13 and summarized below. 

Step 1 The first step will be to revtew the existing sediment data to identify 
locations that warrant futther evaluation, some o1 Which will be 
resampled tor biological tes1ing. Sediment PAH concentrations will be 
compared with the appropriate generic cleanup screening level In 
Table 5·2 to identify potentialloeations for re-sampling. 



Step 2 The~ MWnd step will be to select a subset of locations to be 
resampted. far bioiogtcat testing. The obiecth:e i$ to se\e<;t 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 Silt, in which the highest 
tested concentration (58 mglkg total PAH) was not toxic, will be used 
to guide the sample selection process. MOI"e .specific:aUy, a minimum 
of six samples from lhe Site (plus a reference sample and laboratory 
control} will be toxicity tested, with samples selected to include 
exposure concenlralions between approximately 50 mglkg total PAH 
and 300 m9/kg total PAH. The goal of the sample selection process 
Mil be to minimize the difference in concentration between the NOEC 
and LOEC, to the extent practicable. 

Step 3 The third .step will be to re•sample and lest: the selected trurface 
sediment locations for biological, chemical, and physical parameters. 
Site samples may be blended to produce intermediate exposure 
concentrations required for an informative exposur9..,esponse eui'Vl!l. 
Two acute- and !)fie chronic toxicity- test will be selected from among 
tt'tose listed ln Table 3·5, Statlstieal significance and magnitude of 
difference relative to the reference will be used to classify each htlSted 
sample as toxic or not toxic, Benthic invertebrate community metrics 
may also be used to determine which -.ample locations are associated 
with adverse impacts. Importantly, chemical and physical analyses 
wiH be performed on splits of samples on which biological tests are 
cor~ducted. 

step- 4 The nert step of this process will be to identity the PAH concentrations 
that pose a risk to benthic invertebrates and select the SSCL. The 
weight of evidence provided by the biological, chemical, and physical 
tests will be used to determine which sample locations pose a risk to 
benthic lnverttl'bratu due to PAH toxicity. 'rhe SSCL will be the 
lowest observed effect concentration {LOEC) for the surn of the 16 
PAHsllsted in Table Ill of WAC 173·204~520 and Table 3·4. The use of 
Total P.a\Hs is appropriate in this case, because the SSCL will be 
bawd on·she-speclfic biological effect$ data and because use of th"" 
LOEC as the SSCL means that cleanup wiU be based on the most 
toxic mixture of Individual PAH$ {see Section 5.3.13 for details). 

The prQCQS$ for using the SSCLs to d~Jtermtne which sediment areas 
require further action I$ shown fn Figure$ 3-4 and 3·5 and is 
described in detail in Section 5.3.13. In summary, the SSCI..s for 
sediment will be used to Identify the surface and sub$Urf3Ce 
sediments in tf'i~;~ Ri>Mr Sediment Area that warrant remedial action to 
protect aquatic and benthic organi$ms. The point of compliance for 
RAO 1 is the top 10 clm'limeten;. of sediment (or "surtace sediment") in 
the S1. Joe River (Table 3-3). The point of compliance for RAO 4 is, on 
average, th9 top three leet of seQ.Iment ln the St Joe River lTabie 3-3) 
(or ''Subsurlace sediments"}. Total PAH concenlrations representative 
of each point of compliance wifl be used to identify the sedimenl are!lS 
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that require remedial action. Surface and subsurface sediments 
throughout the River Sediment Area will be exten~ively sampled for 
PAH concentrations during the remedial design phase in order to 
provide adequate delineation of the spatial extent of contamination. 

step 5 The final step of this process is to identify what remedial action 
should be taken. l=we geFieFal types ef sedimeflt reMedial astian& aFe 
en\lisianed; 1) reFRe>Jal aRd treatR~eRt, er 2) sta~ilizatieR (.tluawgh 
physical ieelatiaR er sl=lemieal sta~ilizatieR). Ttle prase&& far 
seleeting tRe apprepriate type at aetieA fer aAy giveA sedimeAt 
laGalien is aho-wR iA figwre 3 4 &Ad 3 Iii aAd alsa Elessri~ed iA Eletail in 
SeGlien 6.3.13. The process for selecting the appropriate type of 
action tor any given sediment location is shown on Figures 3-4 and 3-
5 and also described in detail in Section 5.3.13. 

3.2.1 Chemical Specific ARARs and TBCs 

Chemical-specific ARARs defme concentranon limils for environmental media. 
These requirements may be used to set cleanup levels for COCs in soil, groundwater, 
sedimenl and surface water. For example, the Federal Clean Water Act establishes 
concentratiOn limits in surface water that are comidered protective of human and 
aquatic life. The principal chemical-specific ARARs and TBCs for cleanup at the St. 
Marie>. Stte are: 

• Federal Clean Water Act. CWA may be both a chemical and action 
specific ARAR that establishes 5tandard5 and/or pruces~e~ for sening 
surface water quality criteria to be adapted by th~ Stat~s or Tribe~. 

Ambient water quality criteria developed under the Clean Water Act are 
non-enforceable guidelines that identify prolective concentrations of 
various chemical constituerltS for surface waters. As non-enforceable 
guidelines, the ambtent water quality criteria are TBCs for the -;ite_ The 
numeric standards include: 

• 33 U S.C.A. Sec. 1251-1387 Ambient Water Quality Criteria 
CWA Section 304 Qualiry Criteria for Water, (EPA. 1986). 
Establishes non-enforceable gu1deline~ fur Stales to set water 
quality standards for surface water. Criteria are hased on 
protection of aquatic life and human health. 

• Water Quality Standards CWA Sec/ion 303 40 CFR 131. 
Establishes how states and tribes develop wa1er quality 
standards based on federal guidelines. 

In additior1 to the ambiem water quality criteria, the CWA includes a 
proh1bition on oil films or sheens on surface water. 40 CFR 1 10.38 states 
that, for purpo~es of scctJOn 3ll(h)(4) of the CWA, discharge~ of oil in 
such quanti tie~ that may be harmful to the public health or welfare or the 
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environment and must be addressed, itKlude discharges of oil that: (a) 
violate applicable water quality standards; or (b) cause a film or ~heen 
upon or discoloration of the surface of the water or adjoining shorelines. 
While a viol<~tiun of applicable water quality standards has not been 
identified, sheens have been observed on the surface of the water. 

• Federal Safe Drinking Waler Act. The SDWA estahlishes primary and 
secondary drinking water ~tandards called federal MCLs. In addition, the 
SDWA includes Maximum Contaminant Level Goals (MCLGs), which 
are standards resulting in no 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 established at a level above zero. 

The preamble to the NCP states that it i:-. EPA's goal to return 
groundwater!> to their beneficial usc wherever practicable and that "in· 
general, drinking- water standards are relevant and appropriate cleanup 
levels for ground waters that are a current or future source of drinking 
water, but are not relevant and appropriate for ground waters that are not 
expected to be a future source of drinking water (Federal Register, 1990, 
Preamble at 8732)" (EPA, !993). Groundwater at the Site is not currently 
used as a source of drinking water, and the City'~ 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 potential future ~ource of drinking water. As 
such, MCLs are chemical-specific ARARs for groundwater at the Site. 
However, it may not be tcchnJeally practicable to achieve .these standards 
in the groundwater <It the Site. The concept of technical impractibility is 
discu~sed 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, 
wh1ch may be relevant and appropriate at the Site m light of the NCP 
statutory preference to return groundwaters to drinking water standards. 
These standards reference federal MCb 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 action levels for :;oil with 
COC concentrations that may affect groundwater. 

• Water Qua.lily Standards for Surface Waters of the Coeur d'Alene 
Tribe dated December 30, 2000. Trihal water quality standard~ 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 the tribal council. 
In 2001. the United States Supreme Court affirmed a lower court decision 
quietmg title in the United States,' for the benefit of the Tribe, to the 
~ubmerged lands within the boundaries of the tribe's reservation. Idaho ~. 

United Stme.~, 533 U.S. 262, (200!). This decision provided that the bed 
and bank~ (submerged lands) in the southern one-thtrd of Lake Coeur 
d'Alene and that portion of the St. Joe River within current reservation 
boundaries belong to the l 1nited State~ of America, to be held in trust for 
the lribe, a~ the beneficial owner. The Tribe has recently applied to the 
EPA for treatment as a state under the Clean Water Act ("'CWA"). 33 
U.S.C. § !377{e), 40 C.F R. !] 1.8. 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 Creo~ote 
site, the Tribe's water quality standards are considered an ARAR as soon 
as the standards are promulgated under Tribal Jaw hy the Tribal 
government. The St. Maries PRP Group disagrees with the EPA's 
position. The St. Maries PRP Group has stated that Tribal standards 
cannot be considered an ARAR until the Tribe is granted "tribe as state" 
status due to the requ1rements set forth within 40 C.F.R. § !31.21 (c)(2) 
and §300.400(g)(4). If 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 St. 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 
Idaho in IDAPA 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 Idaho has 
adopted standards for protection of groundwater quality, which includes 
both numerical and narrative standards for groundwater quahty. These 
.'>tandards may be relevant and appropriate to the groundwater at the Site. 

• Washington State Sediment Management Standards. Thi~ process is 
established in Washington Admimstrative Code 173-204, a.~ moditied by 
EPA Region IO's Jetter dated August 3, 2004, clarification response by 
RETEC dated September 8, 2004, and EPA's re-'>ponse to that letter dated 
October 13, 2004. While the Washington standards arc promulgated, the 
fre~hwater ~ediment numeric criteria provided in EPA's August 3 leiter 
have not been promulgated, nor will be promulgated before completion of 
the Record of Decision for this \tte. Therefore, the Sediment \.lanagemenl 
Standard process is a TBC, and is used to develop PRGs for ~edimenb and 
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for the protection of groundwater discharging to sediments in Section 3.3, 
below. 

• Ontario Provincial Sediment Quality Guidelines. These guidelines' 
were u~ed as ~creening levels in the Rl/f'S Work Plan and the Rl!BLRA. 
The Ontario Provincial Sediment Quality Guidelines establ1sh actJon 
level<; for sediment. These guidelines may be TBCs for the site. 

3.2.2 Action Specific 

Federal Resource Conservation and Recovery Act (RCRA)
RCAA 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 26Q-26S: 40 CFR 260 
(Hazardous Waste Management System - General), 40 CFR 
261 (Identification and Listing of Hazardous Wastes), 40 CFR 
261.4(g) "Dredged materials that is not a hazardous 
waste;"40 CFR 262 (Standards Applicable to 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}. 

• Contained in Policy (40 CFR 268): The contained in policy is 
applicable to 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 LOA {40 CFR 268) requirements for 
the soils at the site will also be an applicable ARAR. 

• Resource Conservation and Recovery Act Corrective Action 
Management Unit Policy and Guidance. 

• Federal Clean Water Act, National Pollutant Discharge Elhnination 
System (NPDES; 411 CFR Section 4111) - Requires comphance with 
permit limitations for discharge 10 navigable waters, including water 
quality effluent limits, water quality standards, national performance 
standards. and toxic and pretreatment effluent standards. EPA admini::.ters 
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the NPDES program throughout the State of Idaho, including tl1e 
Re~erntion. Dew<Jtering may be necessary during some remedial actions 
at the Site. Waters generated may he discharged under the substantive 
requirement..; of an NPDES permit, or a permit for uplands waters, or 
potenti<llly either an NPDES permit or Clean W~tcr Act Section 404 
permit for waters from the St. Joe River, including waters from dewatering 
~ediment. 

• Evaluation of Dredged Material Proposed for Discharge in Wa:ters 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 prOL:edures for identifymg, generating, transporting, 
treating. and disposing of hazardous waste~ in Idaho. These standard~ 

incorporate by reference RCRA chemical-specific federal hazardou~ waste 
criteria. Within the Re~ervation, the State of Idaho standards may be 
considered relevant and appropriate requiremcms for" response act10n. 

• Solid Waste Disposal Act (40 CFR 257, 258). These rules are applicable 
to disposal of any nonhaLardous solid wastes generated during remedial 
actions. 

• State of Idaho Solid Waste Management Rules and Standards 
(IDAPA 58.01.06). SpecificS procedures lor management and dispo~al of 
nonhazardous solid wastes in the State of Idaho. Within the Reservation, 
the State of ldaho standards may be consi?ered relevant and appropriate 
requirements for a response action. 

• Idaho Land Remediation Rules (IDAPA 58.01.18). Generally, these 
rules apply to cleanup actions performed under voluntary agreement with 
the State of Idaho_ However, porttons ot these rules may he relevant and 
appropriate to cleanup of the Site. 

• U.S. EPA. 1996a. Soil Screening Guidance: User's Guide, Office of 
Emergency and Remedial Response, Washiogton, DC. EPA/540/R-
96/018. NTIS PB96-963505. U.S. EPA. 1996b. Soil Screening 
Guidance: Tech,nical 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). 
The~e rules are applicable to comrnon construction within streams in the 
State of Idaho. The rule specifies that work performed under a CWA, 
Section 404 permit will meet the requirements of these rules. While the 
Tribe ha~ 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 <Jnd <!ppropriate to remedial actions at the Site. 

• CWA, Section 404 - For any activitie~ within the St. Joe River that 
involve filling or dredging operations with fallback detennined to be 
significant, the requirements of Section 404 of the Clean Water Act (33 
U.S. C. Section 1344) may apply. These requirements would also apply to 
the disch<Jrge of wafers from the activitie~ to the St Joe River. These 
require men!.~ would apply to the placemem of a cap in the St. Joe River or 
backfilling of dredged areas. 

• CWA Section 30l(b)- Requires all direct discharges to be treated with 
best control technology pnor to discharge. This would be applicable if 
surface water iS channeled directly to a surface water body via a ditch, 
cui vctt, 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 Tribe, and may be governed under Tribal Code Chapter 44-14.01 
(Fills, 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. 

• Section 10 of the Rivers and Harbors Act of 1899 (22 CFR 403) -
Permitting. or meeting the ~ubstantive 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 Tribe i~ indicating that it will require the sub~tantive 

requirements of this permit and therefore, this act is included as a TBC. 

• Endangered Species Act (ESA) - Depending on the remedial action~ 
performed m the Site and tile timing of the~e activities, some requ1rement~ 
of the ESA related to take of bull trout could apply. To avoid these 
requirements, work within rivers comaining threatened or endangered 
~pecifies i~ typically only permitted during "fish windows" during which 
the ri~k to the ~pecies of concern 1s low_ Work outside of these "fish 
windows" would neces~itate rneeting additional ESArequiremcnts. 

• Idaho Rules for Air Pollution Control (IDAPA 58.01.01). These rules 
may be relevant and appropriate to any ~ource~ of air pollution constructed 
a~ pan of remedial actions. 

• The Archeological and Historic Preservation Acl Section 106 and the 
1\ative American Gra~·e Protection and Repatriation Act- Depending 
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on remedial actions performed at the Sik work may be subject to the 
Archaeological and Historic Preservation Act Section [06 and the :"Jative 
American Grave Protection and Repatriation Act. 

• Well Construction Standards (IDAPA 37.03.09). These rules may be 
relevant ~nd appropriate to construction of groundwater monitoring wells 
for monitoring or active remediation. 

• The Risk Assessment Guidance for Superfund {RAGS), 
Volume 1: Human Health. 

• Evaluation Manuitl (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 

• US Fish and Wildlife Coordination Act. This Act prohibit5 water 
pollution with substances deleterious to fish, plant, or bird life_ It will 
likely be addressed through the permitting process, or meeting the 
substantive requirements of permib. 

• Executive Order I 1988, Floodplain Management. As work will occur 
m the tloodplam, portions of executive order 11988 may apply. These arc 
considered TBCs. 

• Executive OJ:der 1190, Protection of Wetlands. The work is not 
anttcipated to affect any of the wetlands known to be present in the 
vicmity of the Site, as these wetlands are located across the River from the 
Site, or downstream away from the Slle. If applicable, these would be 
cons1dered TBC5 for the SJtc. 

• State or Idaho Stream Channel Alteration Rules (IDAPA 37.03.07). 
Tbe~e rules are applicetble to common construction within stream~ in the 
State of Idaho. The rule specifies that work performed under a CWA, 
Section 404 permit will meet the reqUirements of these rules. While the 
Tribe h<1~ authority over the St. Joe River in the area of the Site, some 
sections of the rule regarding construction practice~ and standards may be 
relevant and appropriate to remedial actions at the Site. 

• RCRA Facility Locations (40 C:FR 257, 264.18(bl, 761.75). These 
reqmremcnts apply to hazardous wa~tc facilnies, which must be designed, 
operated and maintaint:d to <1void washout when sited in the I 00-year 
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floodplain. Should remedial action~ involve constnJCtion of a hazardou~ 
wa~tc facihty on the Site, these requirements would apply. 

• Hazardous Waste .Facility Siting Act or 1985 (Section 39-5801 et seq., 
Idaho Code). Govern~ locat10ns and reqmremcnts for hazardous waste 
facilities in the Stwte 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 wmk may be subject to the 
Archaeological and Histone Prcservatton 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 and/or to 
protect the integrity of any cap used as a part of a remedy. EPA 
institutional control policies 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 summanzes the GRAs that could be used at the Site to satisfy the RAOs. 
GRAs are developed as part of identifying appropnate technologies and dcvelopmg 
remedial alternatives for the Site. GRAs for the Site were first included in the 
Summary of Data Gaps Report (RETEC, 2002a) as: 

• 1\o A~:l10TI; 

• ltlstitutio1lal Controls/Monitoring: 

• Containment; 

• Removal (wllh subsequent treatment, reuse, and/or disposal); and 

• In siru Treatment. 

The FS narrows the broad universe of GRAs to remedial technologies that are 
implementab\e and likely to be effective for remediation of the Site. For retained 
remedial technologies, representative process options are ~elected ba~ed on 
effectiveness, implementability, and cost. 

4.2 Presumptive Remedies 

Presumptive remedies are EPA's prefetTcd technolngie~ for certain type~ of sites and 
have been identified by EPA to speed the selection of cleanup action.~. Presumptive 
remedies are to be u~cd at all sites, except where site-specific criteria make other 
opt10ns 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 wooJ treater sites with compounds such as 
tho~e found at the Site are bioremediation, thermal desorption. and incineration. 

ln addition tu pre~umptive remedies, EPA evaluated other technologies often 
constdered for wood treating sites (EPA, 1997) based on frequency of evaluation and 
retention, and reasons for selection or screening out of technologies in feasibility 
studies. Based on this evaluation, EPA identified the following other technologies 
that may be applicable for remediation at wood treating sJtes, but concluded that the 
presumptive remedie~ were the mo~l fn:guently retained as part of remedial 
alternatives for the site. Some of the technologies considered by EPA were: 

• Restrictions/Monitoring; 
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• Capping; 

• On-Site Containment; 

• Thermal Treatment Technologies; 

• Soli Stabilization; 

• Soil Flushing; 

• Soil Wa!>hing; 

• Off-Site Disposal; and 

• Off-Site Recycling. 

Of these remedial technologies, 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 treating sites. These potentially 
applicable treatment technologic~ were included in the evaluation of remedial 
technologic~ 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 identified and screened prior to 
assembling alternatives. Preliminary remedial technologies applicable to the Site 
were identified in the Summary of Data Gaps Repot1. Sections 4.4, 4_5 and 4.6 
expand on these technologies to include additional technologies that may be 
apphcable at wood treating sites, to screen these remedial technologies, and to 
identify process options for these technologies. The process options are evaluated 
based on effectiveness, implementability, and cost, and one or more representative 
process options for each remed1al technology are identified. 

The identification of remedial technologies and process options is separated by 
medta, with sorls, sediments and groundwater discussed in Sections 4.4, 4.5 and 4.6, 
respectively. f'or each medium, the applicnble RAOs are discussed. and the remedial 
technologies identified and screened. The sneening evaluations draw from the 
Federal Remedial Technologic~ Roundtable, the presumptive remedies and alternate 
remedies discussed in Section 4.2, ;md site-specific factors that may affect the 
effectiveness, 1mplemenlability, and cost. The remedial technologies, process 
options, and eva[uattOn o( ~rocess o~tions are summarized on Tahle 4-1. 
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4.4 Soil 

4.4.1 Remedial Goals for Soils 

As discussed in the RIIBLRA. soil at the Site is within the i.lcccptable l"isk r;mgc for 
human health and ecological .receptor~. However, ~oils and DNAPL within the soiL>. 
at the Site provide i.lD ongoing source of COC to groundwater and ~cdimcnt, and may 
cau~e sheens on ..,urface water. Risks associated with groundw<~ler and "ediment are 
addressed by RAOs as these media are present at the point of corU.:tcr 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 ;..oil action 
include RAO 2. 3 and 5: 

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

Sheens are periodical!y 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 arc relca~ed 
from sediment in conjunction with methane production or other disturbances. Any 
DNAPL mJgratmn that is occurring may also contribute to the sheens in the 
nearshore. 

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

Creosote-impacted sub~urface soils at the Site, including those with residual DNAPL, 
~crve as a source to groundwater by leaching from soil to groundwater. Conservative 
fate and tranl>pon modeling completed as part of the RUBLRA and Appendix C of the 
FS indicated that there wa~ a potenti:o~l for groundwater in the upper -~ilt and 
interbedded units to cause ~ediment in the St. Joe River to exceed MCUL. 

RAO 5: Prevent residential and commercial in9estion of and dermal 
contact with COC in groundwater at concentrations greater than 
protective levels 

As discus.~ed previously, groundwater at the Site poses a carcinogen1c risk greater 
than 10-4 to human receptors, should humans use the groundwater for drinking water 
or in a dermal contact scenario, i.e. for showering. COC leach from soil to 
groundwater. 

4.4.2 Soil General Response Actions, Remedial 
Technology Types and Process Options 

The following paragraphs discuss remedial technologies and proce~s options for ~oil, 
organized by GRA. Remedial technologic~ that may be applicable at the Site are 
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identified. Those technologies that are not likely to be implementable at the Site are 
screened out and not carried forward, consi~tent with the RUFS Guidance (EPA, 
1988). At least one representative proce~s option is also identified for eat:h retained 
remedial technology, based on the effectiveness, implementability, ;md cost of the 
proce~s optiOns. Consi~tent with the RUFS Guidance (EPA, 1988), these 
representative process opt1ons will he u~ed to simplify the assembly of remedial 
alternatives, though a different process option may actually be implemented as part of 
the remedy. 

4.4.2., No Action 

The "no remedial action" response acnon does not address any potential pathway 
through wh1ch COC in Site soils could adver$ely affect receptors. Current conditwns 
in soils at the Site are protecnve of human health and the environmem, but by 
leaching to groundwater, COC contained in Site soils may cause sediments in the St. 
Joe River to ex:ceed PRGs. In addition, residential use of the Site, though unlikely to 
occur, could pme a risk to these residential user$, though the magnitude and 
acceptability of this risk has not been evaluated. The No Action ORA is retained 
consistent with the NCP. The No Action ORA is used primarily for compari!>on 
purposes. 

4.4.2.2 Institutional Controls/Monitoring 

Institutional controls are typical components of many remedies and ensure that future 
activities at the Site account for re~idual impact~ Institutional controh often take the 
form of deed restrictions to preclude cenain types of land use or to require proper 
controls should impacted soil be distUrbed. Closely related to institutional controls 
are engmeering controL~. ~uch as fencmg or other mean~ of limiting access to the S!le. 
Indirectly, groundwater monitoring may be applicable to soils. Groundwater 
monitoring could be u!>ed to measure the degree to which soils prov1de a source of 
COC to groundwater and could subsequently affect sediment in the St. Joe River. 
lnstllutional controls and monitoring arc retained as viable remed1es for impacted soli 
at the Site. 

Current zoning and City Code!> restrict Site use. The Site is currently zoned for 
industrial use. C1ty Code requires all houses, buildings, or propenie~ 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 Idaho. In 
addition, the Site i~ located in a noodway, which further limits potential Site use. As 
indicated in Section 5.2, a Component of the five-year rev1ews ensures that zoning 
rc~trictions, City Code' <J!ld !>tandards reg<~rding surface water use remain 1n place. 
Should in.~titutional controls change such that certain activities would pose a risk to 
site users, deed restrictions would be 1mplemented. 
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4.4.2.3 Containment 

Comainmcm isolates contamination to prevent movement beyond a certain point, to 
prevent contamination from being transferred to another media, or to pre,.ent receptor 
contact with COC. Several containment technologies are applicable to ~oil and are 
discu~scd with appropriate process option~ below. 

4.4.2.3.1 Capping 

Capping involves i~o!ating soils from receptors, or from forces that may cause 
transportation of COC or transfer to another media. Caps typically ~nvolvc covering 
soils with a durable surface, ~uch a~ gravel, asphalt, vegetated soils, or a multilayer 
system, and are designed to be compatible with future land use. Cap construction 
requires normal earthmoving equipment and commonly available materials. Capping 
i~ an implementable remedy at the Site. 

Permeable caps are often con~tructed of gravel and are used to limit receptor direct 
contact with soils or ero~ion of soils. A permeable cap would have linle 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 to prevent receptor contact and can be u.~ed to limit 
infiltration while allowing the area to be u~ed by on-road vehicles or for indu~trial 

facilities. 

Clay caps are constructed of low pelmeability clay and are used to prevent infiltration 
and to l1mit contact with underlying so1ls. 

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

RAO 3 requires that remedial actions for soil prevent the COC in the ~oil from 
dissolving into groundwater 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. Clipping with an impermeable surface could limit. the 
llmount of infiltration into ~hallow ~oils at the Site, thu~ preventing leaching of COC 
from unsaturated zone soils to infiltrating groundwater. A cap would not prevent 
leachmg of COC from sods beneath the water table to groundwater, though II could 
decrea~e groundwater flow and associated COC transport by limiting infiltration. 

C<!pping is implementable m the Site. though as a standalone remedy. capping would 
h<lve little effectiveness, as it will not adequately address soib below the water table 
(RAO 3). However. it may be u~eful in combination with other technologies to 
prevent inti It ration of surface water. 

4.4.2.3.2 Solidification/Stabilization 
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Solidification and stabilization are a means of reducing the mobility of CCC, 
which limits the chances of receptors encountering the COC. For ttlese 
reasons and other historical practices EPA has included this use of 
technology as a presumptive remedy. Presumptive remedies produce the 
added benefit of promoting consistency in the remedy selection process and 
improving the predictability of the remedy selection process for communities 
and potentially responsible parties. These technologies involve physically 
limiting 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 m'edia). Solidification and stabilization are 
presumptive remedies for wood treatment sites with inorganic and in some 
cases organic contamination. lnorganic 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 i.~ a type of solidification. This is '-' prm:ess by which a cement or 
chemical grout is inJected into soils under pressure. Tt was originally developed for 
geotechnical ~oil improvements, but can also be used for solidifying .~oib and binding 
them into a solid matrix. Pressure grouting inethods that would be apphcahle at the 
SJte are permeation grouting, which involves injecting a thin grout mix at lower 
pressure~ through inJection drill rods or mjection p1pe~ dnven into the ground. The 
grout then travels uut through the :.oils and fills the void space\, then solidifies. The 
amount of grout penetration amund the injection pipe is affected by the permeability 
of the SOli into which the grout is lnJected, the visco"ity of the grout injection, and the 
injection pressure. Jet grouting is aaothcr prc~sure grouting technique. Jet grouting 
involves injecting grout at high pressures through a specwlized injection drill stem. 
The grout is directed so as to partially break up the soil surrounding 1t, allowing for 
better penetration of grout. This involve~ ~orne replacement of soils. with the excess 
soil/grout mixture typically forced to the surface by the grout injection pressure. 

Pre:.Sure grouting is a spccialiLeJ proces~ and involves the u"e of spectalizeJ 
equipment, but is used regularly for geotechnical improvements. It is effective at 
solid1fying soils, but has a fairly low productiOn rate and so it typically Js not 
economical for large solidification projects when other method~ are available. 
However, for small projects or projects with special requirements, such as grouting at 
a specific depth or at an angle, it can be more cmt-effectivc for the work to be 
performed. 

Soil Mixing 

Soil mixmg is an in situ method of injecting cement or olher solidificatiOn agenh and 
mixing the~e agents wilh the soil. It is accomplished using specialized large dmmetcr 
augers to inject the solidification agent and achieve distribution of the agent in the 
soils. The nuxed soil and ~olidification agent solidifies, encapsulating the COC in 
soils. prt:venting eomact with and leaching of this matenal. This technique was 
originally developed to add geotechnical stability to soft s-oils and is efiective at 
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deplh'- up In !00 feeL Tbb; tC(;bnotogy bls heer. proven effec1ive at adJrc~~mg PAH 
irnpacfs at other coal Jar .:mci creosote· si!es (e g., Ma..:on. Georgia; Cambridge, 
Massachu~lls: Renton, Washmgton: Exeter, :-.lew Hamp~!'.Jre: Columbus, Ohio). 
Equipmeill is spe.:ia!ized, bm commonly available, and ,i:e·~pc<:ific facwrs that cm1ld 
limit :mpk:mentabiiity, such as utilities, :1earby :>tructures, or pu:t!ic prox1mi1y to the 
work area during con~tru'-'tien are ;argdy absent from the Site. 

In Siru VitrifK'-»tion 

Vitrification is a process that involves adding energy to soils as ele<::tric cJrrenl, 
mcreasing !he temperature d the soil to the pomt a: which some of the minerub ;n !ln~ 
sm; melt. When theM'- cool, they form a solid, crystalline sub;..tance. Since the 
:ernperd!lres reac-hed are several thousand degrees Fahn:nheil, the majorily of orgunic 
cor.taminants are destroyed by oxidation whlle inorgan::c cootammmts are S..'1lidificd 
withm the cooled soils. 

A~ di~usseJ above, ir. silu soil r.ux.lr.g bas proven effecttve ut coal h1r and wood 
treacing sites. and is i:nplememab:e at tt-.e Site In add!tion, thls process is generally 
cost effe.:th(:, a~ mmparcd to vJtr.::cation or cxc.~vation and snbscqucn! solidification 
or treatment. Pre<;Sure g:ooting: ~~ geoo:a!!y m:xe costly than <>ml mixlng, but is 
retained for potential use in >ituatlons involvi:lg smaller volu:ne.s of :-ohd!llca!Jon 
where it may be more effe<:rive 1han sell m1xing. In situ sOJI mixcng and presM:te 
grouting are identified as the :cprerentative ;:;:oces~ opt!Oi!S for sohdtflcat!un of solls. 

4.4.2.3.3 On-Site Containment 

EPA consider~ on-slw containmcm as an alternative remedy :c the pre~l.IC!ptlve 
ret.ledies (EPA, 1997), On·site c·tmtainment processes include do sure u: place (if sml 
is. <:f <.ccc?ta~k qualtty), temporary on·~llf' slor..tge (pt;:nding ft:rthe~ •re<~ttnelll or 
n::meciillll actil'o), or on-~itc contumment cell coostruc:tion. 

Cu:n::ndy. the petenlia! for soib to leach to groundwater indicate that c-Jo~ure in· place 
i:. flot i:!pp:upriilte for !lle Sile soils, a:; it would not achieve. RAO 3 as a .~land-alone 
approach. Tempotilty on-site storage is considere-d an intermediate :.lep tn the 
removal and trcatreem or dispoNal proces~; .. 

Petmanenl on·sile con:ainmen1 celb involve constrvcrion of engineered areas, which 
wot:ki etmtu:n ;,Oil~ to pre.,.ent recrptors from contacting the soib or soils leaching to 
groumiwatec Conlainnx:nt cell'> a."e typically bui!l with bermed s1de~, · an 
itnpernteable boUf•m cooslroctcd of d<ly o:-" po!yethylenl~ liner. and a durable cover 
to re:-.i'lt ewsior:. :md ;Jis:Jrb<in<:e by hilmlln~. ao.:na!s. vegetation, or surface water. 
Toe co•"er may a;so be ;mperme4ble-, s~lfJle (;Qr,tair.ment cells include a leachate 
colleaion and tre-iltment <>y4!em After con<Jtruction of the cell boUom, soils to be 
-,"(>nlamed are loaded itlto the O!'l u.nd a cover is co::~struc;ed over the soils. 
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Penmmcnt on-site contamment !.:elb <>re effe!.:tive at !.:ontaining contaminated soils 
after excavation. They are moderately implementable at the Site. requinng a detailed 
sitmg and engineering process due to the location of the Site in the floodway of the 
St. Joe River. Permanent on-~ite containment is identitled as the representative 
proce~s option for on-~ite containment of ex.~avated soils. Temporary on-site storage 
may be used as an intermediate step for soil handling in the Site hut is not a viable 
long-term remedial option. 

4.4.2.4 Removal and Ex Situ Treatment or Disposal 

A5 discussed in the section on GRAs, soils can 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 technologies typically involve 
excavation of impacted ~oils by traditional means with commonly available 
excavation equipment. Removal a<.:tions would be generally effective at achieving the 
RAOs 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 or disposal method. As such, tbis scc.:t1on discusses the subsequent ex situ 
treatment and disposal remedial technologies that could be employed after removal of 
the soils. 

lmplementalion of the removal action itself is technically achievable, though detailed 
design of shoring and dewatering sy~tems would be necessary for mass'excavations 
due to the location adjacent to the St. Joe River and the ~h<~llow water table. 

4.4.2.4.1 Ex Situ Bioremediation 

Bioremediation is based on the natural biochemical reactions- mediated by 
microorganisms that result in degradation of organic COC. Bioremediation is the 
preferred presumptive remedy for soib, ~ediments, and sludges at wood treater sites. 
In practice, bioremediation can be implemented as an in situ or ex situ process. for 
the purposes of a removal actiOn, 11 is con~idcred an ex situ proce~s. 

Aerobic biodegradation converts organic matter and compounds to intermediate 
organic compounds and nnal ctC:composit1on products that include carhon dioxide, 
water, humic materials, and microbial cell matter. If practicable, anaerobic 
biodegradation converts the COC to carbon diox1de, methane, and microbial cell 
matter. An<terobJC metabolism has a more limited range of orgame substrates than 
acrobit: metabolism. Depending on COC characteristics, volume of malerial, and Site 
characteristics, bioremediation require5 several years ~o complete. To accelerate the 
rate of biorcmediation, addition of nutrients, oxygen, or other enhancements to the 
soils is required. 

Bioremediation is proven for treatment of a wide variety of compounds. The success 
of hioremediation is site'- and COC-specific. Extensive literature concerning 
biotreatment of polycyclic aromati<.: hydrocarbons (PAHs) 1s available. Studtes have 
indicated that bioremediation of creosote <.:ontammation works well on 2-, 3.-, and 4-
nng compounds but is generally less effective on 5- and 6-ring compound5. On-site 
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ex situ bioremediation is generally cost effective for larger volumes of soil, a~ 

compared to off-site treatment and disposal of the soils, if they are Ji~ted hazardous 
waste~. 

Several process options exist that use bioremediation for treatment of contaminated 
soils. The..e are omlined 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 is usually tilled to 
provide aeration for aerobic degradation. :-.lutrients, bulking agents, compounds to 
alter pH, and irrigalion can be provided to maint:~in optimal conditions in the soil As 
land farms are typically open to the atmosphere, containment and treatment of 
stormwater is required. Land farming is considered effective in treating semi volatile 
organic compound~ (SVOCs), ~uch as PAH. 

Riopiles 

Biopiles arc similar to land fanning, but include active aeration systems, which may 
also deliver nutrients, pH adjustment compounds, and other amendments. Biopiks 
arc usually covered or lined, and require leachate collection ami ircatment. Biopilc.'> 
typically have shoner-term remediation periods than land farms and require more 
complex equipment. 810piles are con~idered moderately effective in treatment of 
SYOCs. 

Composting 

Composting involves mtxing excavated soils with bulking agents, nutrients, and 
organic materiab, then placing the soil in windrows or aerated treatment cclb. The 
windrows or treatment cells are turned on a regular basis to provide maximum 
degradation. Temperature, moisture, and nutrient contents are typically momtored 
and controlled. Composting is considered moder.ttely effective in treatment of 
SVOCs. 

Slurry-Phase Bioreactor 

In slurry-phase bioreactor.-., excavated soils are separated by size, mixed with water, 
and maintained in a .'>lurry .'>U~pen~ion in a bioreactor ve~~el. Additional microb1al 
organisms, nutrients, pH adjusting agents. and oxygen may be added to control the 
bioremediat!On process. The wash water 1~ often recycled for use in further batches. 
The process i~ affected by soil type, degree of contamm:~tion, and may require 
additional treatment of process waters and vapors. Fine soib, ~uch a~ ~ilts present at 
the Site, are likely to make this process difficult to implement, as .~cp:~rating the fine 
soil panicles from the w:~~h water is difficult. 
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[\laluation and Repre.sentative Process Option £or Ex Situ Bioremediation 

While bioremediation may be effective at treating creosote compounds on the Site, 
the location of the Site in the floodway is a hmdrance in the implcmcntability of 
bioremediation. Bioremediation of creosote ~~ more effective in aerobic 
environments. A'S such, :.oils being bioremcdmtcd are typically left open to !he air, 
unlike in a containment cell, where they arc capped with ~olid materials. As 
bioremediation of sods typically takes place over a period of years, the soils would be 
expo~ed 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 area and 
soil. being biorcmediated could be eroded and transported downstream. Due to the 
pOiential risk from this scenario, on-site bioremediation of soils is not considered 
implementable at the Site and the technology is eliminmed from further consideration. 

4.4.2,4.2 Ex situ Thermal Treatment Technologies 

A variety of ex situ treatment technologies exist that raise the temperature of the soil 
through the addition of energy. This volatilizes the COC, which are usuillly treated in 
the vapor pha<;e after they have been volatilized. The means of adding energy, arld 
the degree of heating, varies from one process option to another. 

Thermal Desorption 

Thermal desorption is the second-most preferable presumptive remedy for soils, 
sediments, and sludge~ at wood treating sites (EPA, 1995). Thermal desorption 
physically removes COC from the soil through apPlication of direct 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 ~eparated 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, coar . .,er-graincd soils containing volatile non
hydrochlorinated compounds are most easL[y treated, while fine wet soils containing 
chlorinated compounds arc the most difficult to treat. 

Thermal desorption is performed as both an on-site and off-site process. Fixed
facilities ex:J~t in the United States, but few are licensed to accept hazardous waste. 
Mobile facilities have been used for cleanup at other CERCLA sites. The greatest 
difficulties in thermal desorption are hazardous wa.'>tc ~tatu.'>, phy.'>ical -~ite limitations, 
and quality and moisture content of feed soil~. Thermal desorption of soil~ andJor 
~edimenb Js implementable for the Site. On-~ite thermal dc~orption would require 
careful design, a pilot test for treatability, ar1d management of soil re~iduals. 

Pyrolysis 

Pyrolysis mvolvcs subjecting dry soib to heat in the ab~ence of oxygen. COC do not 
oxidize, but create vJpor, liquids, and a solid coke material. The \cpamte residual 
stream~ of vapor, liquid, and coke are treated or d1spo~ed as appropriate. Pyrolysis 
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treats PAH and other organic COC but is an emerging technology that has yet to be 
proven effective. Full-scale pyrolysis equipment does not exi~t a1 this time and the 
equipment required is complex, making the process difticult to implement. In 
additiorl, the pyrolysis process can11ot accept ~ludge,type materials that could include 
wet soils excavated from below the water table. 

Ex Situ Vitrification 

Vitrification is the proce~s of heating soil~ to temperatures that melt the soils. 
Organic CCC are typically destroyed with high efticiency in the proce~s. Proper 
disposal of the residuals JS required after heating. Vapors created during the heating 
must be controlled and treated, e~pecially in the early stages of heating. Vitrification 
is currently J 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 to drive water off during the process. Low community acceptance 
and safety h:muds associ<.~ted with the high energy requirements of vitrification also 
limit its implementability. Overall, vitrification is not yet proven effective, is difficult 
to implement, and~~ relat1vcly h1gh in cost. 

Wet-Air Oxidation 

In wet-air oxidation, e)(cavated soils are mixed with water and mr, and heated. 
Organic CCC are broken down by oxidation. Treatment of the vapor stream and any 
liquid wastes is typically required. Wet air ox1dation is an emerging technology and 
does not have a record of proven effectiveness. In additio11, field-scale equipment can 
be difficult to obtain. In general, effectiveness is unproven, implementation difficult, 
and costs high. 

Infrared Treatment 

Infrared treatment heats <.oils using infrared electromagnetic waves. The CCC are 
separated from the soils by heating and COC are removed and treated in the vapor 
stream. lnfrared technology is still emerging and is not proven effective. Due to the 
emerging status of this technology, equipment is difficult to obtain. Also, costs are 
relatively high due to the lack ·of equipment and e)(pcricncc with the process. Overall, 
infrared treatment is of unproven effectiveness, difficult implementability, and is high 
in co~t. 

Advanced Electric Reactor 

This thermal tre:~tment process heat~ contaminated ~oils wHh radiation to high 
temPeratures, achieving destruction of COC. The proces~ Ls still emerging and full
~cale unns are not yet available. This process is considered to be of unproven 
effectiveness and difficult to implement. 
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Plasma Arc 

This process uses a plasma or 'eleclric arc to break down COC to their elemental 
components. Pilot-scale equipment is available for liquids, but equipment for soils is 
not current!) available. Th1s process is of unproven etTecttveness and would he 
difficult to iniplement. 

Evaluation and Representative Process Option for Ex Situ Thermal Treatment 

The only thermal treatment technology which has been used full-scale and is readily 
available i~ thermal desorption. This process is effective in the treatment of soils. 
However. implememing the technology may he difllcuh, as commumty acceptance of 
on-~ite tre<Jtmcnt can be low and few fixed facilities exist which are licen~d to accept 
F034 wa~tes. However, due to its status as a presumptive remedy, thermal desorption 
is idcntil\ed as a representative process option for thermal treatments. 

4.4.2.4.3 Ex situ Solidification/Stabilization 

E.x situ solidification involves mixing solid1fying agents with soils to create a matrix, 
similar lo concrete, which encapsulates the ~oils and <J~sociated COC. After the 
matrix has solidified, the COC in soils cannot be contacted by receptors, nor can the 
COC leach to water. 

Ex siru stabilization can be achieved by a number of methods, which typically involve 
mixing the ~oils into a cement or concrete matrix, asphalt, or polyethylene. Soils 
must first be excavated, then stabilized with the selected method. Several factors 
affect the implementation of ex situ stabilization processes at the Site. First, the Site 
is somewhat remote and no large-scale industrial processes that could use the soils as 
feedstock are nearby, therefore increasing transponation requirements. Second, if 
soils from the Site are dc~ignated as F034 listed hazardou~ waste, few, if <~ny, of these 
processes are licensed to accept this waste. Due to the difficulty in implementability, 
ex situ stabilization processes are not retained for further consideration. 

4.4.2.4.4 Ex Situ Chemical Treatment 

After excavation, a variety of <:hemical trca1ment methods can be used to treat COC 
in the soil. The most common is solvem extraction, whicfl uses an organic solvent to 
remove COC from the soiL The COC are then .~tripped from the solvent, the solvent 
recycled into the proces~, and the COC treated or d1sposed, as appropriate. Solvent 
extraction is generally considered an inadequate technology due to implementation, 
coq, and availability issues (EPA. t 997) 

4.4.2.4.5 Incineration 

Incineration i~ a presumptive remedy for organic COC at wood treatment ~itc~. but is 
the le:m prefer<1ble of the pre~umptive rernedie.\. lncinerarion treats orgunic 
contamination by subjecting it to high ternper;~tures (gre<~ter than I .000 degrees 
Fahrenheit [°FJ), oxygen, and a flame. During the process, volatilization and 
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combu~tion conven the organic COC to carbon dioxide, water. hydrogen chloride, 
and sulfur oxide~. illcineration generates ~evcral waste ~treams and off-gas treatment 
is required. Though incineratton has an acceptable success rate, permitting 
requirements for on-site incineration are sigmficant and public approval of the 
technology is difticull to obtain. 

Off-site incineration is limited to a few fixed-location permitted facilities and is 
extremely expen~ive, typically on the order of $400 to $500 per ton of soil. It is 
anticipated that the Site location in the noodway and lack of public acceptance will 
eliminate the use of on-site incineration as a remedy for the Site. Additionally, the 
high cost associated with incineration will predude it~ use as a viable remedial option 
for 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 is retained for funher 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 
~oils by consolidating the fine-grained soils, which frequently contain the majority of 
the COC. The process separates soils by size and removes·coc to the extent possible 
from the coarser fraction of the soil by usmg equipment common to the mineral and 
ore processing industries, such as ~creenmg, gravity separation, hydrocyclone~. pug 
mills, and attrition scrubbing mat:hines. Contamination i• then consolidated into 
process water containing wet fine-grained soil, which needs funher treatment by 
changing pH, and/or adding surfactants, leaching agents, or chclating agents. 

Soil washing is a physical separation process and produces process residuals in the 
form of COrltamtnated sludges, wastewaters, and vapors. These residuals require 
appropriate treatment or disposal. Soil washing ha' limited effectivene~s with soils of 
fine grain size, such as fine silts and clays, as these soils are difficult to separate from 
the wash water. It can al~o be difficult to implement due to the process equipment 
required and sigmf1cant volumes of wash water generated, Because of the difficulty 
in implementing soil washing \.vith tine-grained soils at the Site. this technology L~ not 
reta_ined for fun her evaluation. 

4.4.2.4:7 Subtitle C Landfill Disposal 

Soils that contain F034 hazardou~ wa,tcs at concentrations below 10 times the 
Univer~al Treatment Standards may be disposed in a RCRA Subtitle C landfill. 
Landfill disposal is not dkctive at reducing COC volume~. but is effective nt limiting 
receptor access to impacted soils and ensuring that soil will not be disturbed m the 
future. Landfill disposal may be implemented for sOJis from the Site. though the 
tran.~port<ltion <~nd disposal co~t:. make this a fairly high cost option. This option is 
retained for further evaluation. 

4.4.2.4.8 Subtitle D Landfill Disposal 
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Soib which are not or do not contain hazardous wastes may be dispo~ed in <1 RCRA 
Subtitle f) landfill. Similar to Subtitle C rli~po.'>al, Subtitle O.clispo,al is not f.'ffective 
at treatment of COC but is effective at limiting receptor access to impacted soils and 
ensuring that soil wtll not be disturbed in the future. This option is retained for 
further ev:~luation. 

4.4.2.4.9 Off-Site Reuse 

Ofhite reu~e of >Oils was considered as an alternative to presumptive remedies for 
wood treating sites (EPA, 1997). It is generally considered ineffective as a 
standalone remed1al option as additional treatment would likely he requtred to attain 
concentration> acceptable for reuse. In order for sods to be reused off-site, they 
Would need to be reused in accordance with their waste status, which is likely 10 be 
F034 hsted hazardous waste. Due to the lack of facilities which may need soil.~ in the 
St. Maries area, the availability of other soils, a11d the potential for Site soils to be 
F034 listed hazardous wastes, this option is likely to be difficult to implement and ts 
not retained for further con<;ideration. 

4.4.2.5 In Situ Treatment 

This GRA involve~ treating soils and COC m situ. Some process options are nm 
treatment but provide physical or chemical consolidation of COC or extraction of the 
COC from the soil. These COC are then tre~;~ted or dispo~ed, as appropriate. Several 
technology types are considered for in situ treatment. 

4.4.2.5.1 Soil Vapor Extraction 

Soil vapor extraction (SVE) applies a vacuum to soils using conventional air moving 
equipment and wells or piping inserted into the soil. The applied vacuum c<Juses the 
vapor in the soil matrix to migrate to the extraction point from which the vacuum is 
applied. As the soil .... apors are evacuated, more air moves in to replacl! the evacuated 
soil vapors. COC in the soil volatilize into the new air, which i~ then removed 
through vapor extraction. The extracted soil vapors are treated to remove COC. A 
common means of treating the extracted vapor and COC i~ thermal or catalytic 
oxidation. Soil vapor extraction is of lim!led effectiveness with SVOCs (FRTR), 
>uch as tho>e found at the Site, and is more suited to volatile compounds that readily 
volatilize into the soil vapor. In <!dd1tion, SVE does not treat soils below the water 
table and does not perform well in fine-grained soils. Impacted soil<; exist below the 
water table at the Site <Jnd signific<Jnt unit;. of silts ex1st at the Site. These factors 
limit the effectivenes~ of SVE. Soil vapor extraction i.~ considered of limited 
effectivcne~~ for the COC at the Stte and would be difficult to implement due to the 
high water table. for these reasons, SVE i> >creened out as a viable remedtal 
technology for the Site. 

4.4.2.5.2 Soil Flushing 

Soil flushing phys1cally separates COC from the soils using water, surfactant, 
solvent~. or a mixture to recover COC from the soil. The process water or solvents 

MARBI-15656·340 4-14 



are ex.tracted and treated to remove COC. The process water and solvents are 
typically recycled and re-injected into the ground to assist in the flushing process, 
though almost all pilot tests to date have disposed of recovered groundwater, 
surfactants, and solvents. This technology i::. still being developed and has seen 
limited use in pilot projects, mostly with chlorinated solvent>. The technology is 
typically limited to coarse-grained soil to allow effective dispersion of the injected 
surf<~ctants or solvents over the area to be treated. Effectiveness would be limited by 
the fine-grained soils at the Site. The technology i~ difticult to implement, requiring 
t:u~tomized equipment and significant bench- and pilot-scale testing. In addition, the 
limlled number of Pilot stud1es, especially those demonstrating recycling of water, 
surfactant, and cosolvent and the lack of experience implementing on-site water 
treatment requirements make this technology difficult to implement. As the emerging 
nature of this technology makes implementation extremely difficult and the 
technology i~ likely to be of limited effectiveness, tt i.~ not retained for further 
evaluation. 

4.4.2.5.3 In Situ Thermal Treatment 

There are many in situ thermal tcchnologtes tn pilot scale development These 
processe~ generally involve introducing 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 NAPL~. The technologies differ chiclly in the means by 
which they deliver the heat to the soil. With any in silu thermal treatment, there are 
>orne risks associated with mobilizing COC. Recovery of the mobilized COC and the 
consequences of mobilizing the COC should be carefully considered and designed. 
Thennal technologies have typically been applied to DNAPL sites to reduce the 
viscosity of DNAPLs and improve recovery. These technologies have not been 
applied to treatment of soli or residual DNAPL. Thi~ level of treatment requires the 
volatilization of COC at high temperature and collection of the vapor~ or condensed 
COC. 

Electrical Resistance Heating 

Electrical resi<;tance heating U<;e'> an electrical current to heat less permeable ~oih 
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. 
Electrode~ are placed directly into the \ess permeable soil matrix and activated ~o that 
electrical current passes through the so! I, creating a resistance that then heats the ~oil. 
The heat dries out the soil causing it to fracture. The fractures make the <;Oil more 
permeable allowing the use of SVE to remove the COC. The heat created by 
dcctrical rc~istancc heating <~lso force~ tr~ppcd liquids to vaporize and move to the 
steam zone for removal by SVE. The effectivene<;s of electrical reststance heating is 
large! y unknown due to the I imited numbers of full~~cale application~. A~ the proccs.~ 
ti.<;CS SVE to recover COC, it may not be effective in the fine-grained soil~ at the Site. 
In addition, mo~t soils l:lt the Site are below the water table. Resi~tance heating may 
not be effective in drying out soils and allowing migration of COC since water 
prnv1de~ a l~lfge energy ~ink for the supplied electricity. Implementation may al~o be 
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difficult a~ ~igoificant elcctri\:al supply is required and equipment may need to be 
custom-designed for the Site_ Costs are likely to be high due to the cuswmized 
equipment and large power demands. 

Radio-Frequency Heating 

Rad1o frequency heating (RFH) uses electromagnetic energy to heat ;,ml and enhance 
SVE_ RFH technique heats a discrete volume of sOil using rows of vertical electrodes 
embedded in soil (or other media). Heated sml volume~ are bounded by two row~ of 
ground electrodes with energy applied to a third row midway between the ground 
rows. The three rows act as a buried trip! ate capacitor. When energy is applied to the 
electrode array, heatmg begins at the top center and proceeds vertically downward 
and laterally outward through the soil volume. The technique can heat soils to over 
300 degrees centigrade (°C). The effectiveness of this process is largely unknown 
due to the JimJtcd use of the technology. In addition, the high water table at the Site
may limit the effectiveness by providing an energy sink. The process may be difficult 
to implement, as it requires specialized equipment that i~ not readily i.lVailable. There 
is lillie empirical 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 mjccted into the soil, raising the temperature and volatilizing COC in the 
soil, which arc then removed by \Oil vapor extraction. Little empirical data on 
effectiveness, implementability. or cost are available for hot air injection. 

Conductive Heating 

Conductive heating uses closely spaced heating probes inserted into the soil. These 
probe~ are heated with electric current, circulated fluid, or other means to volatilize 
and mobilize COC for recovery by SVE. Heating near the surface has heen 
accompli:.hed by covering the ~urface with heated blankets, which deliver the heat 
over a larger area. Conductive heating can reach high temperatures and significantly 
mobilize COC. The process also evaporates water but may have difficulties at 
significant depths below the water table. A~ the majority of soib at the Site are below 
the water table, conductive heating is not likely to be effective. Limited information 
on the effectiveness, Implementation, or co~ts of conductive hearmg is available. 

Steam Injection 

Steam is injected into the soil matrix. stripping volatile COC, and mobilizing COC 
and LNAPUDNAPL for recovery vit~ SVE or via liquid·phase e!l.traction, as 
appropriate. Condensmion of the COC occuB. at the front of the adv;mcing steam, 
which create:. a bank of COC. This technique 1s generally applicable to coarse
grained soils but it is sometimes combined with electrical heaung, which mobilizes 
COC in fine-grained soils. Steam injection with enhancement by electrical heating is 
generally <1pplicable to Sites with DNAPL as it mobil in~ the Di\APL, which can he 
difficult to recover. Effectiveness of steam inJeCtion ha~ not yet been widely 
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demor~strated, though pilot projects have been initiated at wood treating sites. While 
no empirical cost data are available on this process, the costs are hkely to be high due 
to the large amount of equipment '-lnd cu~tom in~tallation requiremer1ts. 

Discussion of Additional Treatment Processes 

Several other chemical treatment processes, including supercritical t1uid extracuon, 
ultraviolet (UV)/photolysis, alkaline hydrolysis, and supcrcritical oxidation were 
considered by the EPA (EPA, 1997). In general, the EPA found that these options 
were inadequate remediation methods for contaminated soils, sediment, and ~Judges 
at wood treater sites because of the lack of effecttvenes~ with common wood 
treatment-related COC and problems with implementation. 

Due to the determination that these are generally inadequate treatment processes, 
chemical treatments are not retained for fun her consideration. 

!£valuation and Representative Process Option for In Situ Thermal Treatment 

Some of the in .dtu thermal treatments are dependent on SVE to remove mobilized 
COC from soil, which is implementable above the water table but not effective with 
Site COC or soil~ below the water table. As SVE is difficult to implement at the Site 
due to the shallow water table and fine-grained soils and these processes are 
applicable to soils above the water table, in Jitu thermal treatment proce~ses 

dependent on SVE are considered not imp!ementable at the Site and are not retained 
for further consideration. 

Some in situ thennal treatments, (e.g., steam injection), can recover COC from below 
the groundwater table. These processes have typicaJiy been applied to remove free
phase Di\-APL, which exists in limited quantity at the Site. As these are emerging 
technologies, and their potential effecttveness is generally evaluated through ptlot 
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 .~itu bioremediation, in situ bioremediation uses naturally occurring 
microorganisms to break down COC in the soiL Thi~ degradation can occur under 
aerobic or anaerobic conditions. The nmeframe for in siru bioremcdiation is 
generally longer than_ ex .~ilu bioremediation but costs are lower. Bioremediation 
depends on ~evcral ~ite-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 to ascenatn 
the effectivene~s of in situ bioremediation at the Site. In >itu biorcmediation is 
relatively ea~y to implement at the Site and costs are low. In situ bioremediation i~ 
not likely to be effective in a rea~onable timeframe for heavily imp'-lcted o,oil <~nd it is 
not considered for funher evaluation for treatment soil. 

8ioventing 
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Biovenung involves introducing fresh air to soil to promote aerobi~.: degradation of 
COC by naturally occurring microorganisms. The effectiveness of bioventing on 
~.:reosote residuals has not been documented ~o 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 water table. In addition, forced distribution of atr or 
m.ygen in line-grained soils may be difficult, limiting cffectivene~~- As the 
technology applies to soils above the water tnble and the majority of creosote
impacted soils :It the Site are below the water table, the technology IS not considered 
implementable for the majority of the creu~ote-tmpacted soils at the Site and is not 
retained for funher consideration. 

4.5 Sediment 

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 to receptor~ from sediment. 
Applicable RAQ<; are: 

RAO 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 SL Joe Rtvcr i~ assumed to 
cause risk to ecological receptors in the river. Surface ~ediments 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. 

RAO 4: Prevent the downstream transport of CDC that result in COC 
concentrations in water or sediment that exceed levels protective of 
aquatic and benthic organisms 

As dtscussed m Scctwn 2.7, modeling performed as pan of the RVBLRA indicated 
that sub~urface sediments in the St. Joe River may erode during major tlooding events 
such as a 100-year ~torm. Subsurface sediment exceeds the MCCL for surface 
sediment sugge~ting a potential nsk tf this subsurface sediment is eroded. 

4.5.2 Description of GRAs 

The following paragraph~ di~cuss remedial techno Iogie~ and process options for soil, 
organiJed by GRA. In addition to the five GRAs identitied Ill the RI/FS Work Plan 
(RETEC. 2002b) consi~tent with the RifFS Guidance (EPA, 1988), Conrmninuled 
Sedimem Remediation Guidmll'e for Hmurdous Wa~te Sitt:.1· (EPA, 2002) was 
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considered to help identify GRA~ for ~cdimcnt. Specific categories of GRAs 
identified for the St. Joe River include: 

• No Action; 

• Institutional Controls; 

• Monitored Natural Recovery; 

• Containment; 

• Removal (with sub~equenttreatmcnt, reuse, and/or disposal); 

• In situ Treatment; and 

• Combined Remedies. 

4.5.2.1 No Action 

Consideration of a "No At:tion" respon~e is required by the National Contingency 
Plan (NCP). ~o action serves as a baseline against which the performance of other 
remedial alternatives can be compared. Thi~ response a.~sumes no active remedial 
measures arc implemented. 

RAO~ would not be addressed if there were no remedial action for sediment. Current 
ri;;ks to ecological receptors in the St. Joe River from the nearshore sediments, and 
the potential future risk from erosion of subsurface ~ed1ment would not be addressed. 
It would not prevent sheens. The No Action GRA is meant to provide a baseline for 
evaluating other remedial actions. 

4.5.2.2 Institutional Controls/Monitoring 

Institutional control~ are legal or adminiqrative measures designed to restrict site 
access or limit site use. The measures reduce exposure w COC.~ by precluding 
activities that could lead to exposure_ Dredging moratorium~ and ll~h consumption 
advisories are relevatJt example~ of institutional controls. 

ln;.titut!Onal controls arc admim~tfative action~ (e.g., fish consumption advisories, 
access restrictions, dredging moratoriums) designed to prevent exposure of humans 
and wildlife to contaminants. In<.titutional controls are generally effective at limiting 
human exposure, but are generally ineffective at affording protection to ecological 
receptor~ where impacts are ongoing. In general, institutional controls have no effect 
on ecological receptor'i. Nevenhcles~, institutional control" arc important features of 
many sed1ment cleJnup projects and are retained for further consideration in the 
development of remedial alternatives (EPA, \999a). 

Engineenng controls to reduce or control ~heen~. including capping ;.ediment, are 
potentially implementable at the site. Engineering controls to limit use are not likely 
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to be toplcmcntablc d:.~c h;1 the adm.ini;<.Lr-~tive Cifficuky in oblaming pert:~!ssi::m to 
:mp!ement tr.e tongJ:teermg contiQ!s and t:.eir potent:aJ;y adverse effect on human n>.c 
of tl:e nver or w1lcihfc l:abllal~ 

Mcnitormg rr:ay be p.1.rt 0f .:> ren:wdial action in order to ensme th<: remedy is cflec!tve 
over the long term. Mor.Jtoring could mvo)ve y;::dimem S<lmphng, sampllag of 
gmcndwater. znd sub5ei)uent rr:odcling of the po!cntul fer "Cdimenf to be ;~fl'eciezL or 
monitoring of receprnrs lhJ.t may encmmler <;ed1ment, 

4.5.2.3 Monitored Natural Recovery 

Monitored nai:ural recovery (MNR) takes advantage of naturally occurrmg prucc~:.es 
to reduce concentrations of COC in ~urface <.edimenL '!1wse proccsse;, bch:de 
bmdegradation, diffusion, :lilut!on, ~orpt:on. vot:uilizatmn. <:hermcal, ;md \;!ochemi..:al 
stabiLurion of COC, and burial by namral depositions of ne'k, llllcDntaminated 
se4.iiments, For the Site, th..: primary MNR p:ocess is :ike!y bt.naL bJi otf.er 
IT!fX:hanis!'lh for MNR include biodeg-radation, sediocr.t n:,;uspe:Jsion ;md !(Jnsport 

Methods for evalua<mg MNR a-; <> remeoi .. J actit:m for s~dtrne-n: ;nc at:!lvely being 
de~eloped by rhe EPA through the Remedlaaon Te..:hno!ogie~ Deve.opmtm Fn~_;.m 
fRTTYF), The EPA created. the RTDF m 1992 lo fuster ;::ollu.bora:mn between the
pu::lk' a::d pnva:e seclorr. irt de;tdoping :nnovmive S01"J!ioo~ to mi.I!Jal haza:do'JS 
v.<bte problem\, Or.e Of lhc )>C::vc meas of e:~g_agemer_t of the Sedir.ter.IS 
Remedimior. Acnon Teem: has beer. rn dcve:op a 'v.eq~:f.t.o(lf-cv:dence·· app:oach for 
evaluat;ng the Jse cf Ml\R. Thrc:1gh a series of five work!ng drali pape-rs'. t~e 
"weJg\'IH>f-eviden::e· fromewo~k ;>resents five ir.ten-dated d.:ments~based on ~ite
specific informulion~<o J)SC\li the UM: and etfectlveness 0f M"R 

• Cf.arocterize contumim\!io:~ sources and controls; 

• Ce:.rm.:ten;t fate i\nd ttanspon proces~e~ (both sediment and 
coma:nimmt}; 

• Establish hist0ncal record for contaminants iu sediments (including bed 
~tJ.bility): 

• Corroborate MNR based on biologii.:al endpoinr(s) trend.~; und 

• Develop acceptabk and dcfens1bk predii.:llvc loOJ\; 

Thts wctght -of-evidence approach i.~ under development. and EPA Is in the process of 
developtng separ.J.te gmdance on MNR tO: scdtments. {V. Magiil, Envtr::m 
International Corporation, pe~on;o:J mmmumutlon, September 23, 2004 ). 

ihese- pape1 ~ rr.ay be f"uN1 al tt« RT'Jf wet> $;K
lluo;//www_mlf_rugi~ubh:/,,._ii<:li':~:i,rmrp.lf>~rs_hl>'l 
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This :;.ec::oo disc~.;_;;;.e<; lhe teo.ults of this weigh:-of-cvidcncc approach 10 I!VJ.luate 
whethe= MNR ••touJC be carried forward for inclusion in remediul alternatives. Thi<; 
weight-of~videncc i!p;:ro;l,;-1'. wo~::., tl~ed m !he Rl~BLRA to serve as. a process by 
which M0<R has·t>ee11 ev;~ ua:~ for the- S;. Joe Rtver. 

OmtamLli!lion ;.oorces. were ct.ar:lcte-rized in the Rl-BLR.<\, and appropriate com~ots 
fer commuing :v:ru;ce;; are dc~-.-nlx!d .n thi::. FS. Appendices K, L, 0 and P of 1he 
RliBLRA evutuated sedrment S<a~ihty. along with tra.'lspor:. illld burial mechanisms.. 
The pru:cip;:il !ools were the hydrauhc r:ver m::xk1, scdtrnenf rme pm~i:e~. and 
geochrooologJcrt.l radio:"otopc profiling. B~!hymc::y, soh sedinenr tl:icknes~. and 
ehemical JMtl>;rnl< were 3{>.o J~ed in !he in;M:ssmeot. 

Ct.Joilm;- !37 radimsO!ope dating presented in the Rl/BLRA w:~clt:ded thar be.ow :he 
active mixing zone at the surface olthe sediments !:2 to 31 centimeters !ere] th:dt) 
the average net ';Cdlmemation rate was !_14 \o 1.37 em per y.:::u Trm indica:cs- that in 
gener.tJ. !he river bed is stable, though .moderate ~cur and re-depcsnior1 may be 
CCCtltriflg. 

Sco:lf mudding of the SL Joe River indicated that from the Site to 600 feet 
dowmtream of the Site, scour in the even! of a 100-year flood wuld mnge from 2.6 
fee; of l>CGur 10 U. I ieet of depositnn. w:th an average ~our of L7 tt The crp<;s
section dmtri.butioo of ;he st:our ranged from between i} 17 to 0.5 feet in tht: neal'$hore 
Mea to 1.34 :c 2.S9 feel in ::>e center of :he river. The predicted nearshore 'fiCOO\ 
depth~ are within the range uf the ac:n:e mixing zone seen in the sediment cores\ 12 
ro 31 em}. which suppo1ts :he ce~:um-137 data The modclmg indicates gre.tt£r 
emsmn in the cCfl:er uf !l::e ch.-mncl wher-e flew velocities are higher. While there are 
JJlcertainrie& associ;;..ted ··.vil..1tfle ap::lication of a fairly simple, storha,:ric model (the 
HEC-fi model lbed;, ~:he ca~rulated re-liu:ts apyear relatmdy ccns!slent with !he 
existence of .;-hemical {:Onc.:;:ntration pattems m the S>J"j;;urface sedlmems, under the 
~ssumption th<Jt the bed e!evat1on in 1002 has returned to the pre--!996 (100-year 
flood event) bed ekvaticn_ These data wllec: ve_y .:ugges1 :hat the r.uxlel is 
cor.sen-<ltive {ove-restirr.att:s '\-COur) ,me: can be r::a>.OnJbly applied to :he !Oi."l-J't!ar 
nood to a~~t;~~ bed ~cour and Uc:Jositior. with all a;;s:gm::d U:Jcertaicty of one fool 
~'enically (Rl·BLRA Appendix 0). 

When evaluated collec!ively r:sing the RTDF weight-of-evidence appro.och, the 
collecnve information suggests thm ~urfnte sediment-& may be eroded during "'C:)ur 
e-v.ont~. While th.o hydraulic modeling ~uggest,.; <~vernge ~cour up to 2. 7 feel :t I foot, 
l>Orrtl! of the radioi~otope omaly~e~ of ... e~hmem core~ mdicate chJ! chis dl\turbance 1\ 
:tmited to the top 0.4 to I foot m the nearshore urea and Jimi:t.'d to a "11aximun of 
<>ppwximutc!y 3 feet in the off.'ihorc are<~. Reliable, predictive wols for .w;r-.sing 
;;rour ;md tht: potential rL~k~ 10 down~treum receptors, tt-JC_ l<~~t two bullet~ in the 
\.\·eigh:-of-evidence :~pproach, have not been developed, but would be developed :~!. 

p~rt of a MNR pcogran, 

\1onitored mt!Ura! recovery is technit<~!ly lmplcm..:ntuble at !he Site. The .:tn<~ly-.e" in 
the Rf-BLRA indicate that ir JS. likely tlla: penodtc scour und red<:po-.ition o<:curs Jn 
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the St. Joe River. However, the variability in the amount of 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 PROs are not exceeded in the ~urface sediments. but are 
ext:ceded in the subsurface sediments. Contingencies would be built into the MNR 
program, such thnt active remedial action<; would be implemented at tho~e locations 
where MNR was not occurring. A MNR program with contingency includes: 

• Development of an evaluation framework which includes using the RTDF 
weight-of-evalence approach, development of a reliable predictive tool for 
measuring scour, an evaluation method for asse~sing fate and transport. 
and potential risk to receptors. 

• A contingem remedy of armored cap placement will be implemented if or 
where the stability evaluation and biological endpoint as~essment indicate 
that scour and transport of COC in subsurface sediments may c11ceed 
water quality criteria and/or cause downstream sedtment contamination 
above the PRGo,;. 

• Ongoing monitoring to include measurements of COC concentration in 
sediment and surface water. The results of the monitoring would be u~cd 
to evaluate potential scour and risk using the models. 

• The contingent remedy option of armored cap placement remains in place 
in th.e event Site RAGs are not achieved within the monitored time frame. 

4.5.2.4 ContainmenVCapping 

Containment involves the physical isolation and immobilization of contaminants in 
sediment. Contamment remedies including capping, confined aquatic disposal facilities, 
and confined disposal facilities. The containment section discusses capping. Confined 
aqLJatic disposal and confined disposal facilmes are discus5ed funher in the discussion 
of removed sediment, a~ thc~e containment technologies <tre used wtth ex ~itu sediment. 

Capping contaminated sediments in 1·iru contains impacted sediment. Capping is one of 
the remedie~ that lhe Sediment Remediation Guidelines stipulates be evaluated at all 
contaminated ~ediments ~ites. Capping i~ulates COC from the overlying water column 
and prevents direct contact with aquatic biota, which would achieve R.AO l. In 
additiOn, capping provtdes new unimpacted substrate for recolonization by bcnrhic 
organisms. Cap designs should minimize the potential for .>ediment resuspensJOn under 
normal and extreme (flood) conditions and caps Ciln be placed specifically to armor 
~edimems again~! erosion, which could be u~ed to achieve RAO 4. Ctp placement as a 
remedial <~hernauve a~~ume~ ~ource control and minimal pottntial for rccontaminatiorJ 
from upstream sources via sediment tran.~pon. 

Capping remedies flave been an important component of several CERCLA ~ite~ 

nationally and within EPA Region 10, mcluthng the Simpsonffacoma Kraft ~ite. E<tgle 
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Harbor (Ea~t and West Operable Unit~). PSR West Seattle, the Thea Fo~s Waterway. 
:.~nd the Pine Street Cmal Site in Vermont (Palermo et al 2002). A pnncip!e advantage 
of an m situ cap is that the potential for contaminant resuspension and the risks 
as~ociated with dir;pcrsion of contaminated materials during construction is relatively 
low and comparable to environmental removal operations. Also, a major advantage is 
that no dispo~al ~ite or t:x-situ treatment for the dredged sediment 1s needed. 

Capping may be implemented more qukkly and may be less expensive thun options 
involving removal and disposal or treatment, depending on the location of the cap, the 
type of construction, and the availability of materials. In addition, a cap may be readily 
repmred, if necessary. After cappmg of contaminated sedtments, 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 al1998). 

Sediments in the St. JOe River could be contained to prevent receptor contact with the 
sediments, and migration of the sediments. In situ containment remedies generally take 
the form of natural or anthropogenic capping of sediments, though there have been 
some experiments with sohdification or ~!abtlization. This .~ectiOn outlines containment 
technologies and process optiOn~ applicable to sediments at the Stte. 

Convcnlional Capping 

Conventional caps involve the placement of sand or other suitable cover material (i.e., 
clay) over the top of contaminated sediments. Material selection and cap thickness are 
determined based on consideration of contaminant properties and local hydraulic 
conditions. Sandy soils and scdimcnb are typically preferred as cap materials over 
fine-grained mtilerials. The latter is more difficult to place evenly, will cause a great 
deal of turbidity during placement, and lS more susceptibk to erosion. A cap thickness 
of 30 to 50 em is considered sufficient to chemically isolate highly sorptive COC 
(Palermo, 1994). Cap thickness may extend up to 100 em depending on ~itc-specific 
conditions such as extent of bioturbation, currents tind sediment properties. 

Capping operation<; can disturb and displace loose fine-grained bottom ~ediment, 

resulting in resuspension loo.ses and mixing of contaminants into the clean cappmg 
layer. Physical characteristics such as solids content, plasticity, shear strength, 
consolidation, nod grain size distribution affect the displacement of ~ediment. The 
sediment char<u.:teri~tics will often form the ba<;is for determining the suitability of 
capping materials and placement options (Palermo, 199! ). 

A vtiriety of methods are available for constructing conventional caps m nvennc 
environments: 

• Hydraulic pipeline delivery of a ~and slurry through a lloarmg sprender 
box or submerged diffu\er; 

• Physical dispcrsmn of barged capping materiab by dozing, cl<.~mm1ng, or 
washing of m<tlerial that senle~ through the water column; 
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• Distribution by controlled di~charge from hopper barge'; 

• Mechanically-fed trema: to the river bottom: and 

• High-pressure spraying of a hydraulic ~cdiment water slurry across the 
water surface. 

The method used to place the cap material must be capable of achieving uniform 
placement of matenal over the target area while limiting the re~u.\>pension and lo~s of 
contaminated sediment i!llo the water column or the emerging cap layer. Untform 
placement and limited resu<>pension of contaminated .;,edimcnt are genem!ly achieved 
when the capping malerials are dispersed and allowed to settle through the water 
column. The dumping of large, dense masses of capping material (e.g., pushing sands 
off a barge) or methods that lead to density-driven hydraulic flow should be avoided. 

Armored Capping 

Armored caps are similar to conventional caps with the exception that the primary 
capping material (e.g., sand) J<> covered with stone or other suitable rip rap (the armor) 
to add physical stability in erosive environments. Armored caps are commonly used 
in environment~ where high water velocities (i.e., flood flow, propeller wash) threaten 
the cap integnty. An armored cap has been placed in the Sheboygan River m 
Sheboygan Falls, Wisconsin :~nd at Convair Lagoon in San Diego, California. 

The conventional portion of the cap is placed usmg one of the previously described 
methods. Armoring materiah (quarried rock or concrete riprap) are then barged to 
the Site and placed using conventional equipment (excavators, cranes). Methods for 
determining the appropriate armor ~tOne grade and thicknes~ 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 geotextile, flexible membrane 
liner, or fused HOPE directly over the contaminated sediments. Liner materials must 
be specified depending upon the migration potential of the COC and the potential for 
methane buildup under the liner in highly organic sediments. 11u: liner 1s then 
armored with stone or riprap to ensure the phy~1cal integrity of the cap. Compo.~ite 

caps may abo include a ~and or activated carbon layer to capture any potential 
diffu~ivc or advective migration of the underlying contaminants. Example~ of recent 
composite capping include Mock:<. Pond in Indiana (geotextilc plus graded sand). and 
the Thea Fo~~ Watetway in Tacoma, Wa~hington (HOPE). 

Mi~cellanoous Capping Techniques 

Additmnal capping approaches, besides those described above, have received 
auention in the capping literature includmg thin-layer capping, Aqutblock"', and 
Claymax '". Thin-layer Cdpping involves the placement of a thin ( 1 · to 3-inchJ l<.~yer 
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of dea:. .~ediments thJT i~ -.;ubsequently :mxed "'i!h 111<: uoder!ymg contu!nmated 
s.edimem!> to .tchicvc acceptable COC concentrat:on<> and/or cnnur,ce the natur.il 
a~tenu<.~!ion pn:xess, Mt\lfig occurs f!MUrally a~ n n::Sul! of benthic o:gM::-1r. !1C1)vay 
(bic:urbatkm). This upproach 1~ be~l ~ui!eU 10 \i!Uaiions ~revolving c:or:taminants that 
r.aturally attew:lle over ume_ Thm layer cuppmg wa\ :mcces:;;fuLy u~e:f in u mixed 
remedy v, tth dredging ,md Co:'lvcnNtl.tl cappit~g at the We.o;r f_,;Jgle Ha::bor Superfur_d 
Sice. Thin· layer rnps l-Ave aim been placed. over dredged arem. .tl .;.:vcr«l _,.jt.;:t. wl1ere 
residua~ :.urface ~edtmeol concemrunons did not meer cleanup acticm leveb. 
Aquiblotk"' te<:hnol;,_gy was used no ;he Ottaw;: River. Ohto as a pi:ot lest a.nd 
CJaymax ·~· technology wa~ used on flocdptain soi!s for Hudson River sediments 

Enhanced cnppmg irao!ves t~e mtorportu!on of materials rudt as activated ctrboo, 
iron filings, or orbcr ag.::~h 1nto the !:::.1-.e cappmg materi;al {~!.g_, l'and) to e-nhance 
ad~orplion or in situ o;hemkal :eaction. This approach h imended for circumstances 
in which com:tminams: are mobde and are expeued to mtgrate through 1he cap as 
dissolved constttucnt~ in tl':e pore water 

Capping i~ effective to iwlate COC prcvided t!iat ;1 h de;;igtK'ci !0 prevent leaching to 
surface water o~ resuspeflsion of sediments through lte cap. The Jmplemeotabtil!y of 
ct~ppil'lg i~ dependenl M the propefl.ies of the uruledying sediment and may aim be 
affe;;rcd by permitting. Should capping be selected as a remcrlilli a!tern;nive for the 
seCiment~ of the St. Joe Rtver. !be effectiveoe:;s 01 the -different type\> of ,:;:rp$ w11l be 
further evaluated by modeling of cap "'oor.oltdatior. and .~:Per parJ.mete:rs. Phy\lcal 
cha:acteristks of the river (e.g., river fluw dyna:n~s, scoo: potential, hJ.thymeuy) and 
navigational conmaints. will ~tlso be evaluateC. Cl!.pping IS generally a cost effcc:ive 
approach, rcqmrmg some capital CXfX"tduurc to place the cap and monitoring to 
ersure it\ continued effecti vene~~.. 

T~,;.Jcs affecting the implemencab\Jity of sediment Cilp]lmg ane :he 'i!llit.:bdl!y of tile 
seC.inent, river bo1to~n. and river Oow regime for cap placement and !,w.g.:;vity, the 
:.:va:::ID1::ty ot place·nent equipment, und community acceptance oJ a ca;;-pmg remedy
Caps can be placed on m~~ types of sediment and !iJcpes with pmper eflgineering 
though a final ~valua(ion of cup material, slope. and pl;1cemcnt me1hod would need lo 
be made ~s part vf the design process. Equipment for capping is avmliib;e for fuJ
\cak U?f:lkatior.s. Comnu::~ity accep!ance of <l capping rem<-.dy is generully ~igh as i: 
is p:to!t:>.:tm:· of receplorr., docs r.ot cause the ~ame ~hort term enviw::wnentJ.l impac!s 
as. dreGgmg, typically allows unxstricted reuse of I he <:upped nren. prov1deC the ;;.up i<: 
oot d:~turbe<t Ltd b COM effee~ive !.IS compMed to dredging <~rld upl.md~ di~po . .;al. 
Capving h i:np;emcmnble ru the Site and is retained for fun her evaluation. Spec1fk 
process uption:. reluteJ to op p!a\:ement are not evaluated at thi" ume. as the<>e u~ 
more ::kely to be delermir..ed by ~he final c<>p de~tg.'1 requln•mcm..;. The 1 epresentutive 
process npnon u..;ed i . .;. a conventional c<~p con~tructcd of sand <tnd gruwL 

4.5.2.5 Removal and Ex Situ Treatment or Disposal 

Removal iJf cr<:Or,OI:e-int!)lk:ted <.eOm~enh 1ha1 currently ;m\C a rt~k. tCJ rec~rtr::rs or 
rho~~ :redimcn!s that cotdd scour Jnd cxpo-.e deeper scdimcMs wowld Jchieve RAO ! 
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and RAO 4. Sediments can be removed through ~evera! mechani~ms including 
hydraulic or mechanical dredging or excavation. Sediments may then be treated or 
disposed in the same manner as ~oils. though additional handlmg and dewatering will 
be required. In addition to the treatment or disposal options avatlable for soil, 
sediments may also be disposed in-water. 

This section discu~se~ the technologies that can be used to remove sediments and the 
treatment or disposal options for the removed sediment. 

Resuspension of sediments in the water column is of concern during sediment 
removal. Re~u~pension would allow contammatcd sediments to resettle potentially 
causing an increased risk to receptors. Also of concern ts water quality as exees~ive 
mixing of contaminated sediments and water during dredging can cause COC in the 
sediments to dissolve in the water or suspended sediments to be transponed away by 
the water. For these reasons, minimizing resuspension during dredging is desirable. 
Resu~pension is often measured as su~pendcd ~olid~ or turbidity in the water column 
compared to a baseline. Engineering controls, such as silt curtains or cofferdams, can 
be used to mintmtze tran~port of resuspended sediments during dredging operations. 

4.5.2.5.1 Dredging Technologies 

Hydraulic Dredging 

Hydraulic dredges remove and transpon dredged materials as a pumped sediment
water slurry. The sediment is dislodged by mechanical agitatton by, for example, 
cutterhead, augers, or by high-pressure water .iets, In very soft sediment it may be 
possible to remove ~urface sedunent by straight suction and/or by forcing the intake 
into the sediment withoLII dislodgement. The loosened slurry i~ essentially then 
vacuumed into the intake pipe by the drdge pump and transponed over long 
distances through the dredge discharge pipeline. One of the primary disadvantages of 
all hydraultc dredges is the need to manage significant quantities of soil-water slurry. 

Types of hydraulic dredges include the conventional cuuerhead, open sut:tion, 
dustpan, and hopper dredges .. In addition, there are ~pecialty hydraulic dredges 
adapted mainly to limit resuspension losses at the dredge head and increase the wlids 
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·f1owing and unconsolidated materiJL 
As ~uction dredge~ are not equipped with ~my kind of cutting devices, they produce 
very little resu~pen~ion of ~olids dunng dredging. Howcv.:r, th~ pre~enr:e of trash. 
logs, or other debri~ inlhe dredged 111aterial will dog the suet JOn and greatly reduce 
the effectivene>s of the dredge (Averett et al.. !990). 
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Cutterhead Dredges 

The hydr<lulic pipeline cutterhead suction dredge ~~ the most commonly u~ed 

dredging plant, with approximately 300 operating nationwide, and is generally the 
most efficient and versatile (Averett et aL, 1990)_ It is similar to the open suct1on 
dredge but is equipped with a rotating cuf!er surrounding the intake of the suction 
pipe. By combining the mechanical cutting action with hydraulic ~uct1on the dredge 
has the capability to efficiently extract and remove m;Jterials. 

Resuspension of sedimems during cuttcrhead excavation is strongly dependent on 
operational parameters such as thickne~s of cut, rate of ~wing, and cutter rotation rate. 
Proper balance of operational pal"ameters can result in >.uspended sediment 
concentrations as low as 10 milligrams per liter (mg/L) in the vicinity of the 
cutterhead. More 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 cutter~ead was superior for minim1zing 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 ems the matenal and moves it laterally toward the 
center of the auger where 1t is picked up by the suction. There are more than 500 
horizontal auger dredges in operation. A specialized horizontal auger dredge, the 
Mudcat'", was tested during the "Sew Bedford Superfund Pilot Study. Suspended 
solids were found to be higher (1,610 mg/L) than those observed for the cuncrhcad 
dredge. 

Mechanical Dredging 

Mech:lllical dredges are analogous to upland excavation cqutpment such as backhoes. 
While there are a number of different de~ign styles, the mechanical dredge is 
basically a ~u~pendcd bucket that grabs di&crete volumes of sediment <Jnd raises it to 
the .... urface. The dredged materi<JI i~ then deposited m a haul barge or other contuined 
conveyance for transport and rehandling to final di~po~ittOn. Under suitable digging 
conditions, mechanical dredge~ arc capable of removtng dredged material near in .\itu 
den~ities with almo.~t no additional water entrainment in the dredged mas~ ;.md little 
free water in the filled bucket. This low water content is highJy important it' 
dewatering is required for ultimate sediment disposal. Mechanical dredge~ provide 
one of the few effective methods for removing large debri.~. 

Type.~ of mechanical dredge~ include the conventional (open) and environmental 
(do~ed) clam~he\\ buckets, dragl"ine bucket, dipper dredge, <Jnd bucket ladder dredge. 
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The dragline, dipper, <lnd bucket ladder are open"mouthed conv<:yances and <Ire 
generally con.~idercd inapplicable to sediment remediation dredging due to the 
apected high amount of sediment resuspension and loss dunng dredging operations 
(EPA, 1994), Consequently, these Iauer methods are not cGnsidered funher for this 
project. 

The dredged sediments are typic:dly placed on another barge. which transport!> the 
sediments to their disposal location for off-loading and additional treatment prior to 
final di~posal. Some natural :.etrling and dewat~:ring of the sediment occur~ on the 
barge and this water would be treated ;.md discharged. Railcars may be used to 
transport sediment in some applications. 

Clamshell Buckel 

The clamshell bucket dredge, or grab-dredge, is widely u~ed in the United States and 
throughout the world. It typically consists of a barge-mounted lloating crane 
maneuvering a cable-suspended dredging bucket. The crane barge is held in place for 
stable and accurate digging by deployable venical spud~ imbedded into the sediment. 
The operator Jowers the clamshell bucket to the bottom, allowing it to ~ink lnto the 
sediment on contact. The bucket i~ then lifted through the water column to the 
surface, 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 andior transpon to treatment or dispo~fll facilities. 
Clamshell dredges can work in depths over 100 feet and. using advanced positioning 
equipment (e.g., differential global positioning Systems [OOPS]), dredging accuracy 
is in the order of 1 foot horizontally and 0.5 foot venically. 

A conventional clam~he\1 bucket may not be <lppropriate for removal of contaminated 
~ediments. Conventional bucketS have a rounded cut that leaves a ~omewhat cratered 
sediment surface on the bottom. This irregular bottom ~urface result~ in the need for 
over dredging to achieve a minimum depth of cut and can aho encouri.lge dense 
resuspended sediment losses to settle at higher concentrations in the craters. possibly 
requiring at least some re-dredging. Funhermore, conventional open clam~hcll 

bucket is prone to sediment losses over the top during full bucket retrieval. 

More recent innovation~ in bucket technologies have resulted in modified buckets 
With enclosed tops. Also, buckets can be fitted with tongue-in-groove rubber scah to 
limit sediment Josse~ through the bottom and .\ide~. The~e buckets, which limit 
material spills while lifting, are applicable for dredged removal of contaminated 
~ediment. 

A recent ultcrnmive bucket, demonstrated in several test and prototype ~ediment 
remediation project~. is the proprietary Cable Arm"' bucket. This bucket offers the 
adv~ntages of a large footprint, level cut, capable of remov1ng even layers of 
'ediment. Under careful operating conditions. Cable Arm"' bucket reduce~ 
resuspension los~e~ to the wat.:r column. The Cable Arm'" hucket ha<; been 
succe~sfully demonstrated for eontuminuted ~edimcnt removal at a numher of sites in 
the Great Lakes (e.g, Toronto Harbour, Ontario; Hamilton Harbour, Ontario). 
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At the disposal end, a harge load of dredged sediment wtll yield some amount of free 
wnter that was captured ns the clamshell bucket dosed. The free water is extruded to 
the surface of the barge load by consolidatton of the sediment load. If removal of free 
water is required for di~pos.1l, it can be dcc::~ntcd hy pumping and treated to meet 
wuter qu<-~lity requiremeflts prior to discharge. Solids removed in water treatment can 
be recycled to disposal. 

E~cavation 

Conventional excavating equipment can also be used for removing contaminated 
sediment and debris in ~hallow water. Although normally land-ba~ed, the excavator 
or backhoe can be positioned on a floating equipment spud-barge for dredging. Large 
construction excavators are available and can excavate to depths greater than 20 ft. 
Land-based dredging could dispqse dredged material into 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 dunng dredging, although careful operation can minimize 
losses. Variou~ improved excavation buckets haVe been developed, which e~sentially 
enclose the dredged materials within the bud:et prior to lifting through the water 
column. A special enclosed digging bucket was successfully u~ed 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 charactenstics as for clamshell dredgtng, includmg near in situ 
densitie~ and limited free water. 

In shallow waters, excavation can abo he accompltshed by damming off a section 
with a temporary dam, dewatering of the area in~ide the dam, and excavatioo of 
~ediment inside the dam. Dams can be created using ~pecitic temporary damming 
equipment, concrete blocks and impermeable liners, or ~heet piling. In deep waters, 
cofferdams can be constructed to allow dewatering and "dry" excavation of 
~cdiments. Cofferdams arc generally not cost effective for dredging projects and are 
more commonly used for civil con~truction. 

All of the dredging technologies could remove sediment from the Sf. Joe River. 
However, mechamcal dredging and excavauon are considered more effective due to 
the presence of wood waste and debris in the riwr. Al~o. hydraulic drcdgmg creates 
a large volume ot' water that requires treatment and di~pos<JJ and w,ually requires a 
large area for dewaterir1g of the dredged sedtment. This dewatering can take weeks to 
months, whereas the dewatering time for mechanically dredged or excavated 
>ediments is much shoner, on the order of day~ to weeks. To avoid the potential of 
tlooding the upland~ d~watering celh during sprmg tloods, long dewatering times arc 
less desirable for remedial technologies. 

Other factors al~o affect the implemcntability of the dredging techr1ologie~, st1ch JS 
the water depth from which dredging is requir~d (excavation i~ depth limited), th~ 
av<~ilability of equipment, Jnd the concentration of .~u~pendcd solids and COC tn th~ 
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water column during dredging. For the purposes of remedial alternative 
development. mechanical dredging and excavation are used as the representative 
dredging processe~ due ·to their better implementability in the Sl. Joe River. If 
dredging is ~elected a~ part of the remcdi~l <~hcmative, the final determin~tion of the 
technology used at the Site is dependent on available equipment, cost, production 
rate, desired wa1er quality during dredging, and other factors that would be 
determined during the design proces~. 

4.5.2.5.2 Management of Dredged Sediment 

Similar to management of excavated soils, there i~ a mnge of treatment and disposul 
options in the uplands when managing dredged sediments. ln 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 soih 
technologies. These same technologies and representative process options, listed 
below, are retained for sediments. Sediment and soli treatment and/or disposal would 
likely occur together. 

An additional step of dewatenng would be performed for sediments prior to upland 
management. Typically, this dewatering involves holding the sediments in lined cells 
and lettmg them dewater under their own Weight. The use of mechamcal dredging 
reduces the dewatering timcframc and helps avoid concerns with freezing of 
dewatering sediment~ and flooding of the dewatering cell. Water generated during 
this proces~ would be treated by whatever means necessary to meet discharge 
requirements. While such a treatment system would he dependent on the water 
quality of the dewatered water, the treatment system is likely to involve settling or 
filtration and treatment with activated carbon. The treated water would be discharged 
to the SL Joe River. 

The uplands treatment and disposal technologic~ are: 

• On-Site Containment; 

• Thermal Desorption; 

• tncineration; 

• Subtitle C Disposal; and 

• SubtitleD Di~posal. 

[n addition to the upland treatment and disposal option, two other potentially 
applicable technologic.~ for ~ediment~ are confined aquatic disposal (CAD), anJ a 
confined disposal facility (CDF), 

A CAD is a ~ubaqueous containment facilily_ A CAD includes lateral sidewall 
conli.linment from an engineered berm, and/or a~ a re~ult of excavating <1 depression at 
the disposal site (Averett et al., !990: Wa~hington Department or Ecology, 1990). 
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The dcpo~ll ~itc is prepared either by e;w;cavaiing a depression and using the e;w;cavated 
muterial for construction of a perimeter berm, or by importing muterial to construct a 
perime1er berm on the c;w;isting sediment surface. The contaminated sediment is 
deposited ut the ~pecif1ed location and topped with clean sediments. Further 
considerations in u CAD design are the impacts to hydraulic conditlorls withirl the 
river system, and thai the CAD mus1 he des1gned to wllh'Otand scour, erosion, and 
bioturbation. Due to the administrati"e difficulties expected to arise during 
implementation, u CADi~ not retained for further con~ider<~tion. 

A confined disposal facil!ly (CDF) is an engineered containment structure that 
provides for dewatering and permanent storage of dredged sediments. In c~~ence, 
CDFs feature both solids separation and landfill capabilities (EPA, ~994a). 

Containment of contaminated Sediments in CDFs is generally viewed as a cost 
effective remedial option at Superfund ~ites (EPA, J996b). A CDF may be 
constructed as an upland or floodplain site, as a nearshore sJte (one or more side~ 
exposed to water), or as an in-water island containment area_ At the Slle, tloodplam 
and nearshore sites could be technically implemented. 

CreatiOn of a CDF requires ;:m e;w;tensive design and permitting proce~~ (or sub~tantive 
equivalent thereoO that take~ into account detailed studies of river hydrology, uses, 
di~posal facility con~truction, and public acceptance of the facility. These facilities 
are typically administratively difficult to implement. However, where 
administratively implementable, confined aquatic disposal can offer cost and 
administralive advantages over upland disposal. While the administrative 
implcmentability of this disposal has not been fully determined and Js likely to he 
low, it is retained for further consideratiOn. 

4.5.2.6 In Situ Treatment 

Bench- and pilot-scale studies have heen performed to evaluate ~everal technologie~ 
for in siru treatment of sediment~. The~e technologies include chemical/enhanced 
biological treatment, and stabilization. Some of these technologies have been 
implemented at the pilot scale, but full-scale t·emed!ation via these method~ has not 
yet been implemented. 

4.5.2.6.1 Nutrient Enrichment and Chemical Treatment 

Several pilot studie~ have been performed which involved injecting oxidizers or 
nutrient~ into sediment~ to stimulate biological degradation of COC. These 
techniques have been used to remediate PAHs in Hamilton Harbour, Canada. 
Calcium nitrate and an orgamc amendment were injected into the sediment~ using a 
Ctlstom injection ~y~tem. PAH were degraded in varymg amounts, up to 4R percent, 
over an appro;w;imate 2-year period. Other pilot ~tud1es have been performed to asses~ 
the effects of chemical/biological enhancement on other COC including PCBs and 
~ulfides The effectivene~s of these technique.> has varied, and i11 situ treatment of 
sediments remain~ a largdy exp.:rimental remediation technology. lmplcmenlation 
may be difficult as the equipment for nutrient and o;w;idi£ing agent injection is 
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specialized, the process requkes ext<:nsive p.lot te:-.tir.g. <t:Jd perm11tir.g t{Jr injcrtioa 
of m1trients <md org.;.nic material i'j likely to be time-consuming_ Should it be 
~u<;ce . ..;sfuL 1'n siru chen;ica.lfenhanceC. biological rreotme!lh h;;:ve the poten:ial !0 he 

;.ignific;;ntly lower 1n cost than dredging am.! !~.::atncr:l or disposal but their Stx"tcss 
have yet w be demolh!Elled_ Due tD tJ-:e bck of .~ucce~~ful piJ(l( pmjects or fulJ~s.:aJe 
implement<!! ion~. i'l siru chemtcal or enhanced biolcg;r:J tre:;tr:tent IS 1101 consid.ered 
implement,-Jble on the St. Jce River. 

4.5.2.6.2 In Situ Solidification 

Slm'llat to in siru solidification of soJ!s, .'>oliU;f;cmion of sediments lnvo;ves add:ng 
agents, typically cement, which cause the sediment;, to solidify, r<:<..bcing potential 
migration and availability to receptors. In ?.ddition. addJtive~ typk;~l:y lower the pH 
lo ~ poim that rnakes COC. e~pecia!ly metal-s, lc~s ;:hcmlcully availa;,Je. Beoch 
studies m Japan ;md by the United States Army Corps of Engineers (US ACE) have 
not h:].d conclusive results for solidification with cement or chemical fixation. The 
procc~s i<> highly ~lte-dependcnt. The notahle pilot ~rudy on m ~ift1 so!JdlficatJOn 
i!l\olv~,-><;1 mixing ..ediment:. with c:emenl ins1de a steel cylinde-r in the Manitowoc 
R;ver m W;;,consin. The piiot teM was largely unsuccessfui, reportedly beC-<~use the 
big~ w:o;ter conten: of \he sediments diluted the cemenL ln additiOn. significa."lt 
1mpkmentat~on difficulties were encountered, which cau~ed waters m spill over the 
lop of the mixing cylinder and ~pill into the surrounding river, or sediments to blow 
ou! ;be bot:cm of the c-ylinder. Due to 1he ab~enc~ of known <.uccc~sful projects, this 
lechmHogy L~ not considered irn?!ementablc on the St. Joe River and is not retained 
for fu<:her eva:ua::on. 

4.6 Groundwater 
4.6.1 Remedial Goals for Groundwater 

G1nundwate~ 1:1ay cause r_sk throt;gh two pahways: l -l rrar.-;port of COC to .~cdimems 
of the St. JC~e River in ;,ufftcienl quanti:y Lo cau">e the sediments to excc:::d PR:Gs. ar1d 
2) ust: as po!ilble water by h~mans. As such. groundwater ~emedi:.tl ac:-tions 1llii.S:I 

prevent pctemla.J exceedances of sediment PRG>. and 1\.JmM pctab:e il~e of 
g_rocnC.w~ter comaining ;:;oncentr.ilinls of COC that may Gtu~e ri.s:k ;o h:.Jmanit. 
Closely re:ated to remedial atticos for grouodv.ater i~ ~oil <md D~APL, which 
provide an ongoing soun .. "e of impac~ t;) groundwater A~ previJusly dhCCJ.'i~e-C. 
potentia! :-i>.ks ussocia:ed with the ~o:i pruvld1r.g <1 source uf COC :c gw.:ru:lwa:er :1re 
addressed through RAOs for groundwa:er. 

The RAO;, fm groundwutn are RAO 3 a.'ld 5. 

RAO 3: Prevent migration_ of impacted groundwater to surface sediment 
in the St. Joe River that woufd result in COC concentrations greater than 
protective levels for aquatic and benthic organisms. 
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Modeling performed in the RIIBLRA and in Appendix C indicate that partitiomng of 
COC from groundwater to sediments in the St. Joe River could cause those sediment~ 
to exceed PRGs. 

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

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 risk to receptor~ at the Site. However, 
groundwater does have the potential to cause sediment to exceed PRG or cause risk to 
human<;, should groundwater be used as potable water. In add!lion, groundw~lter 
concentrations exceed MCLs for drinking water. While it would not decrease 
potential risk~ to these receptors, No Action 1s retamed for comparison. 

4.6.2.2 Institutional Controls/Monitoring 

Monitoring is a universal component of groundwater remedie~. providing data on the 
effectiveness of the remedy and ensuring protection of human health and ecological 
reccpto~. Vlonitoring of groundwater typically Ubcs groundwater monitoring wells 
or piezometer~ that already ex1st at the Site. 

Currenlly, there is no use of groundwater at the Site nor is there expected to be future 
use due to the availab!lity of City water for drinking water, the current zoning of the 
Site, and the availability of permitted u.~e of St. Joe River water for other purpose~. 
However. ~hould humans usc the Site groundwater for potable water, it would cau~e 
unacceptable risks to these humans. The existing City codes on water use are one 
form of institutional control~. Additional institutional controls, such as deed 
restrictions, could be put in place to ensure that there is no future u~c of impJcted 
groundwater or thai groundwater was appropriately managed should it be encountered 
in excav<Jtions. 

4.6.2.3 Containment 

Groundwater containment can be completed through different technologies im:luding 
groundwater extracuon, barrier wall msrallation, or a combination of methods. Th1s 
.~ection outlines the~e technologic~ and procc~s options a>sociated with them. 
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4.6.2.3.1 Hydraulic Containment 

Hydraulic containment i~olates COC by creating a localized water table low. cau~ing 
groundwater to !low towards this low, preventing further downgradient migration of 
impacted grmmdwater. This is typically accomplished through groundwater pumps 
in wells or trenches. Or trench drairas. Wells arc in~talled using conventional drilling 
technique~. Trenches may he in~talled u~ing traditional excavation,- .>boring, or a 
~lurry-supported excavation. 

The extracted groundwater i~ treated and d1scharged 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 a~ 
soil type, groundwater tlow direction, hydraulic conductivity, and modeling of Site 
hydrology to identify appropriate extraction point placement and pumping rates. Pilot 
pumping tests may be useful in determining ~ustainable pumping rates, radiu~ of 
influence, hydraulic conductivity, and extracted water quality. Consideration will 
have to be given to the potential for flooding of the Site. The system 1S likely to be 
overwhelmed during more substantial flooding events and its effectiveness will 
temporanly decrease_ 

Hydraulic containment is effective in preventing further migration of COC but the 
hydrology and soil types llt the panicular srte influence its effectiveness. These 
factor~ need to he considered prior to selection of hydraulic containment as 11 

remedial action. Hydraulic containment systems are not difficult to implement llS 
systems and components are readily available. The degree of water treatment 
required and permitting for discharge of treated water may affect the 1mplementat10n 
of a hydraulic containment system. Cost is inlluenced by the size and type of system 
required (trenches are mDre co~tly than wells), by the ~lie limitations (pipe routing, 
etc), and by the degree of water trelltment and discharge pennitting required. The 
cost of hydraulic containment is generally high a~ compared to other remedial 
alternatives for groundwater, and is typ1cally higher than physical containment of 
groundwater due to the long operation times and water treatment requiL"ements of 
hydraulic containment. As such, hydraulic containment is not retained as a 
standalone remedy, but may he incorporated with phy~ical containment, should 
design or performance monitoring of a physical containment system show that a 
hydralllic containment component would be beneficiaL 

4.6.2.3.2 Physical Containment 

Groundw.ttcr may be ph)~lcally conraim::d thruugh con>.truct1on of harrier~ to 
groundwater tlow. Impermeable bc~rrier wa!b, ~uch a~ ~lurry walls or sheet piling, ilre 
insTalled along a verr1cal plane 1n The subsurface to provide a barrier to groundwater 
tlow. The exacl si1.1; ami dcplh of the wall are determined through detailed 
groundwater llow modeling dllring the design of !he wall. Hydraulic contammcnl cun 
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be combined with barrier walb. Several types of barrier walls, which are considered 
prm.:es.~ options, are di:.cussed in this section. 

Slurry Walls 

Slurry walb <Jrc ~ubsurface walb formed of native soil and bentonite, or an 
introduced cement-bentontte mixture. The walls are mstalled by excavating u trench 
and backfilling the trench with a ~oil-bentonite or Soil-cement-bentonite mixture, 
producing a barrier w"nh a hydraulic conductivity of \0"6 to to-~ centimeten per 
second (cmls) although a more permeable barrier may be sufficient_ During 
excavation and placement of the low permeability slurry. the trench i~ typically 
supported with a ~lurry mixture, which i~ displaced as the low-permeability backfill i~ 
placed. The desired penneability is dependent upon groundwater flow modeling 
completed during the design phase. Slurry walls can be constructed 10 depths of 
approximately 80 feet u~ing ~pecializcd long-reach excavation equipment. Deeper 
depths are possible using clamshell buckets, but the'i-e are typically of much greater 
expense. Slurry walls can be constructed to be tlexihle to accommodate ground 
settlement and minor shifting without being compromised. Soil-bentonite slurry 
walls are generally less expensive than cement-bentonite slurry wa!ls as they 
minimize spoils production. Soil-bentonite walls generally have lower hydraulic 
conductivities but have minimal geotechnical properties and may cause minor 
settlement of surface soils. 

Slurry walls are highly effective at containing groundwater. 
conductivities can be obtained and have been successfully used 

Low hydn:aulic 
at other creosote 

wood treating sites (e.g. Puget Sound Resources). Installation of slurry waiL~ requires 
specialized equipment and experience, but the equipment can be tran~ported and 
contractors specializing in the installation of slurry walls are available. Factors 
affecting slurry wall placement c<Jn be utilities, nearby ~tn.Jcturcs, and soil grain size 
(very coarse-grained soils cause excessive slurry loss during wall installation). In 
some cases. additional investigations can be performed during the design to determine 
these i~sucs. Detailed groundwater !low madding i~ an integral part of the design in 
order to determine the nece~sary 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 installation is considered highly implementuble at the Site. 
Generally, slurry walL~ are more cost effective than sheet piling walls but are not as 
~uitable for stJ1lCtllfal u~e. such as along a bulkhead. A ;,oil-bentonite slurry wall is 
con~idered the repre~entative slurry wall process option. 

Sheet Piling 

Sheet pile barner walls arc installed by dnving interlocking ~teel ~heet piles into the 
~ub~urf<~cc. Permeability of ~l1eet pile barrier~ i~ limited to leakage through the 
interlocking joints, which can be s~:aled (e.g., via grout in.ie-.:tiun) in \omc case~ to 
minimize leakage. Standard sheet pile walls have hydraulic conductiV11!e~ between 
10·~ and 10"7 cmls. Sheet piling form~ an effective groundwater harrier wall and ha~ 
heen u~ed succc.~~fully in many loc;Jtton~ for containment ot" groundwmer for 
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environmental or geotechmcal purposes. Single sheer piles are usually limited to 
approximately 60 feet in length, through deeper barriers can be con~tructed by 
welding ~ections of sheet pihng together. Larger rocks or debrb can prevent the 
driving of sheet pile~- Generally, ~oils that could It mit the driving of sheet piling and 
major utilities that cannot be worked around are ab~ent from the Site. As with a 
~lurry W<lll, detaile.d groundwtttcr tlow modeling is <In integral part of dc~ign in order 
to detennme the necessary length, depth, capture area, and potential for mounding. 
Sheet piling ts generally more expensi·..-e than slurry walls though qjiJ favorable 
comP.ared to long-term hydraulic containment. Sheet piling is retained as a barrier 
wall proccs~ option. 

4.6.2.4 Removal and Ex Situ Treatment or Disposal 

Impacted groundwater can be removed through pumping. The recovered 
groundwater requires treatment and appropriate discharge. Groundwater recovery 
systems typically comi~t of downwell pumps, piping to a common collection point, 
concurrent ueatment of the groundwater from all extraction points, and discharge of 
the treated groundwater. The treated groundwaler is lypically discharged 10 surface 
water under an NPDES permit, discharged to a POTW, or reinjected into the 
groundwater, sometimes to promote groundwater tlow towards extraction points. 
Thi~ has been found to be a generally meffecttve and cxpenstve technology for 
restoration of groundwater as a standalone remedy, and so is not retained for fun her 
consideration as a standalone remediation technology at !he Site. It may be of use to 
facti! tate olher remedial actions at !he Site, StiCh as SOli removal. 

While groundwater removal as a standalone remedy is not retained for further 
constdcration, groundwater and other waters may be generated during remedtal 
actions, such as from dewatering activities. These waters would likely require 
treatment prior to di~posal, whether to a POTW or under !he NPDES program. For 
this reason, ex 1·iru groundwater treatment options are evaluated in this section. The 
optimal water treatment str<Jtegy will be determined during the remcdml design, as it 
is highly dependent on the remedy and construction method. Use of carbon 
adsorption has been assumed throughout the FS for consistency, though rcmed1al 
design may identify a better wa1er. treatment option. 

4.6.2.4.1 Ultraviolet Oxidation 

Ultraviolet oxidation 1~ a de~truction proce<;s that oxidizes organic and explosive 
constituents in wa~tewater by the addition of strong oxidizers and irradiation with UY 
light. Oxidation of target COC is caused by direct reaction wtth the oxidizers, UV 
photolysts, and through the syncrgi~tic action of UV light, in combination with ozone 
and/or hydrogen peroxide. If complete mineralization is achieved. the final products 
of oxidation are carbon dioxtde, water, and ~alts. 

lf used with the addition of oxidi?ing agent~. such a~ ozone or hydrogen peroxide, 
UY oxidation is effective at treating the Site COC, although the pre~em.'c of wood 
sugars at wood treating ~ites can foul the UV lamp~, limiting cffcctivcnc~s and 
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im:reasing maintenance co~ts. The process is implcmentablc at the Site though care 
must be taken for vapor control and control of discharge concentration~ from any 
added oxidizers; specialized equipment must be desigrled and installed, and surface 
water di~charge permitting i~ required. The proces~ is of moderate cost 

4.6.2.4.2 Air Stripping 

Air ~tripping passes air through extracted groundwater to volatilize compounds in the 
g-roundwater. The air and volaulized compounds are treated in the vapor stream, 
typically by thermal or catalytic oxidation. Typically, groundwater ts ~prayed into the 
top of a tower or set of stacked trays. Atr is forced up the tower or tmys causing the 
compounds in the groundwater to partition to air. The proce~s is common for volatile 
compounds and commercial equipment is available in many sizes. 

Air stripping is of limited effectiveness for the S!te COC as the transfer from 
groundwater to process air is governed by the relative volatility of the compound. 
The process is relatively implementable at the Site. Costs are fairly low as compared 
to other treatment technologies for extracted groundwater. 

4.6.2.4.3 Carbon Adsorption 

Carbon, available in a powder or granular form, readily adsorb~ 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 m the 
influent water, appropnate residence times and carbon vessel 'iizes can he designed. 
Once the carbon has adsorbed its holding capacity of organic compounds, the carbon 
is typically sent to the manufacturer where Jt can be regenerated for reuse_ The 
carbon can also be disposed in a landfill if not restricted by hazardou.~ waste criteria. 
The effectiveness of the carbon adsorption is monitored in the etl1uent waste .~tream. 

4.6.2.4.4 Biological Treatment 

Biologtcal treatment uses microorganisms to break down and digest contaminants. 
The influent wastewater i~ adjusted for appropriate pH, oxygen 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 dtschargcd, typically to a ~urface 
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 usc high degradation rate.\ in small biological reactors, as oppo~ed to 
munictpal wastewater treatment plants, which use large holding and treatmenttllnks. 

Past usc of groundwater pumpmg systems for remcdimion hus ~hown that they ure of 
limited effeclivenc~s. GruunJwater pumping could easily be implemented ut the Sire 
though certain factors would need to be considered. especially the prox1mity to the St 
Jue River. effecb un groundwater migration, and di~chargc. Discharge would likely 
require an t-;PDES permit. Costs for groundwater extraction and tre<~tment ~ystems 
are typically high as compared to natural attenuation, in .1·itu treatment, or other 
treatment methods. OveralL groundwater removal for remedilltion is not retained us <1 
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remedial technology becaw,e of its limited effectiveness in J.chieving remedial goals_ 
However, carbon adsorptton is retained as u proccs~ option for water tre1:1tment in the 
case of groundwater eJ~.traction for hydraulic containment or for water trcutment 
associated with dredging, as it is an effective, implementahle, and generally cost 
effective method of water tre<Jtment. 

4.6.2.5 In Situ Treatment 

The only presumpttve remedy for in situ groundwater treatment at wood treating· sites 
is bioremedi<ltion. This section di~cus~es the potential for bioremediation at the Site 
und other in situ tre<ltment optiOns for groundwater thut are not included a~ 

presumptive remedies. 810remediation is an in situ technique that is being retained 
for con~ideration at the Site_ Permeable reactive walls are retamed a_\ a part of 
containment walls. A pem1eable reactive wall would be considered if groundwater 
modeling as part of the remedial design determined that such a w<~ll was de~irable. 

4.6.2.5.1 Enhanced In Situ Biodegradation 

Biodegradation is bao.ed on the natural biochemical reactions medi<Jted by 
microorganisms that re~ult in degradation of organic COC. Aerobic biodegradation 
converts organic matter and compounds to intermediate organic compound~ and final 
decomposition products that include daughter compounds, carbon dioxide, water, 
humic materials, and microbial cell matter. Anaerobic biodegradation converts 
compounds to carbon dioxide. methane, and microbial cell matter. For SVOCs, ~uch 
a~ exist at the Site, acrohic biOdegradation tends to occur more qUJckly than anaerobic 
degradation. Higher molecular weight PAH tend to degrade under aerobic 
conditions, with limited degradation under anaerobic condition~. For this rea~on, 

oxygen enhancement in the groundwater is a commonly applied technique to promote 
increased biodegradation. This section discusses indicators of naturally occumng 
biodegradation at the Site and several process options that could be u~cd to promote 
biodegradation at the Site. · 

Overall, conditions at the Site indicate that limited oxygen is 1:1vailable for 
biodegradation. Wh!le uncertainties exist, Site data suggest that anaerobic 
biodegradation may be occurring, as discus~ed in Section 2.6.4. The analy~is in 
Appendix C, using loW anaerobic biodegradation rates from literature. indicates that 
COC lfl groundwater at the Site could be metabolized by the biodegradation prior to 
the groundwater reaching sediment ('>ee Appendix C). This an<Jlysis suggests that the 
groundwater would not c01use mk to sediment and natural <Jnaerobic biodegradation 
mlly be sufficient to ach1eve remedial objectives. Due to uncertainties, this process i~ 
monitored for performance. Provided DNAPL d1d not exist (or was removed) 
downgr<Jdient ot· well MW- 7S and site-specific degradation rates were con~istent with 
or greater than literature values. this remedy would be protecttve o1 RAO I <Jnd 3. 
Additional monitoring would be necessary to addre~s these uncert<untics. Thi~ 

remedy i~ nol t:xpccted to ;,u,;hteve RAO 5 in an acccpt<~ble time fr<Jme. The technic<~! 
impractibility of a<.:hLeving RAO 5 i~ di~<.:us~ed in Appendix E. 
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b cn.k: ro prumme faster bw<legradation, active sys:er.1s can be put :nto place to 
:nc~ease d:swlved oxygen. leading to aeroblc hiodegri.ldatm"'l, whieh typiol!y ocru~.~ 
at fr.stcr rare~ than anaerobic biodegrad;;tiun. Several process optiDr.s ex1st 10 ddiver 
the iocrea~cd oxygen. 

4.6.2.5.2 Air Sparging 

Air spargi:ig injects pres~u.rized a:r heluw !he water table. The aJr ~pread:> o~.:twards 
Jttd nscs. ww.:uds Jhe wa:er ~~rface, ;tl-..s fncrea~ing the groundwater expo~ed to air 
arul allowmg disso:mion ot ox.yger ir~lo the g:-oundwater. Air sparging typically uses 
u.bovegroond blt>WCJ1i ;md piping system$ to pre~sudr.c and distribute the <~ir. Tht: uir 
ts tnjeCted into the groundwater e:ther :n wells: or trencl'l.es. Air sparging also 
pnw1de:. a degree of phys<cal Mnpping. especi:tlly for volatlle compounds In these 
ease<;, the :>0tl vapor and t~ir quality m;~y need to be mo:1itorW .;arefully or controlled 
with SVE to prevent rek~aioe of potemially hannfu! concemrations of volatilized 
compounds. After recovery, the vap<Jr<. art" typically treated by thermal oc catalytic 
mi.:lat:oo. 

A~r spMging "' effective a: di'hvering oxygen m ccars;::-gramed :itho!ogie~. 

Sig:tifu:atll pr-essures are rL'i:Jl!lred to deliver oxygen in fine-grained lithologies and the 
pznctratioo into fine-gra:intd Jitholog;es may result ln shon-clr;:uit:ng anj pom 
oxygen de!iv.:ry. l:M: of trenches with coane backfl!\ will allow more uniform 
injec:;on o:· ~;n:,~gen in!o gro\.mdwater in fine·gramed litl:ologies, but are :iepcndem 
upon groundwater flow to cir.:ulate the oxygenated. groundwater. The fmc-grJi:-~c:! 
litho!ogi~ at rhe :s·ue may rnake :m spargmg less effecrm: d:an other techoolngie'i ior 
delivering oxygen to the g:oundwater. c\ir sparging is generally more- effez·tive on 
\lOla! He compound~ tha:; ~mi.,o!uile :;ompovnds, Air sparging is implemcr.wb:c <.~1 
the Site. De"ign woal.:! he req:med to determiJle if collection and treatmenl of vapors 
would be required. Typically with $,:!e COC, they are not required. Cosfo. E:>r air 
sparging are relati~·cly low zs .:on;pared to other nl\Oans of delivering oxygen, though 
<::O~t~ are Jncrch-;cd con;,it:rrably 1:- vapor colicnic:~ a21d lrcatmenl are required. 

4.6.2.5.3 Hydrogen Peroxide 

In this proce~s option, dilute :Jydroge.'l puox:de solt:tions are injected inm the 
groundwater These solutwns release oxyger., wl:ich is then ;~{}sorbed by the 
groundwater C:'lrt:' num br take"! to set up che peroxide hj«:tlon and any 
g:roundwat.er circulation to prevent mohililing COC. 

Hydroger, peroKide is an EffEctive mean~ of increas:ng ;;J(ygen cement m 
gruondwmcc thoe.gh t~e effecth·ene~~ can be limited by h1gh iron r:un:ent \'<Uch a-:,~ 
found a! the Sllej. The pnx·e~~ is technically implementab!e a! tile Site though tOCre 
are likely to be permia:ng requiremetu~ for extraction and illjcction oi _groundw:::rer. 
Alw. h.ydrol0gic studies wmdd be required to dc~tgn a ,•ystem that prevent~ 

mottJ;iziag COC anc :rlat is not ~ign:ttcJntly intluenced by the Sr. Joe Rtver, The 
cost ot oxygen cnhi'.r.o:.:cment by hydrogen perox1de injCttlOn is up to an order of 
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magnitude higher than other means of injecting oxygen, therefore the cost is 
rcl:~tively high. 

4.6.2.5.4 Oxygen Release Compound' .. 

This ~olid compound releases oxygen inlO groundwater over time. The compound 
can be directly injected into the groundwater al> a l>lurry using a direct-push coring rig 
or drill rig. It can also be placed repeatedly in wells using cont<lined "socks_·· The 
compound releases oxygen slowly and provides a moderate duration (up to several 
months) for an oxygen ~ource. 

This procel>s is effective at delivering oxygen to the groundwmer. but it is reliant 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 1s slow limiting the effectiveness and rate of 
ae_robic biodegradati<;m. The proce:,s IS highly implementable at the Site. Costs are 
dependent upon the frequency of injections. both spatially and temporally. In 
general, costs are fairlY low as compared to other oxygen enhancement processes. 

Overall, due ro 1ts proven effectiveness in delivering oxygen to groundwater, relative 
implementability at the Sne. and low unit cost for oxygen 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 <Jdding oxidizing compounds, ~uch 
as oxygen, hydrogen peroxide, ozone, or permanganate, to the groundwater. Thel>e 
oxidunts 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 di~tnbution of the oxidizing 
compounds i~ of critical importance to the ~uccess of the technology. 

The effectiveness of chemical oxida1ion wilh SVOCs, including PAH, has been 
limited in the pa~t. Difficult1es with even delivery of oxidizer~ and nsks associated 
with proximity to the St. Joe River may further limit effectiveness of the technology. 
The technology 1s highly 1mplcmentable though controh and proper personnel 
training will be required prior to h<mdling oxidizers. Provided the Site hydrogeology 
allow~ For good distnbution of oxidizing material, costs associated with chemical 

, oxidation are fairly low. Difficultic~ in distnbution can increa~e co~ts considerably 
due to the relative high cost~ of the oxidizmg compound~- Thi~ technology is not 
retained for further con~ideration. because thi~ technology has not_been widely used 
in full-~cale applications. 

4.6.2.5.6 Reactive Treatment Walls 

These sub>;urf:lce walls create a pa~~ive matrix through whi~:h groundwater containing 
COC pa~se~ by normal groundw<~ter !low_ Reacr1vc compound.~. such u~ iron fil1ngs, 
built into the wctll cau~e the COC to be degraded. Walb c;.~n be constructed m ct 
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funnel-and-gate constmctwn, which bmlds a wall of relauve low perme<Jbility that 
leads groundwater to gates of high p~rmeab!lity, where groundwater is treated. All 
configurations u~e the natural groundwater gradient to drive the groundwater through 
the system and :~!low reactmns tD occur at or wtthin the wall 

Treatment \Valls are effective at treating many compounds although tnost work has 
focused on the use of iron filing~ to treat chlorinated solvents. The groundwater 
gradtent drives the flow through the reactive wall, which in rurri cmrel<ttcs to the 
amount of treatment provided by the wall. Construction of a treatment wall is 
implcmcntable at the Site <Jnd i~ wbject to similar pernutting ami restrictions as <1 

groundwah:r containment wall. Co~ts a~soci<lted wtth treatment walls are high <lS 
compared to natural attenuation or other passive treatment technologtes, but are 
typically lower than long-term groundwater e)l.traction or hydraultc containment. 
However, reactive walls provide Jiule treatment for Site COC. For this reason, 
reactive treatment walls will not be con5idered separately from barrier walls_ 

4.7 Summary of Representative Process 
Options 

The reprc~entativc process options were selected m the analysis presented til this 
section. The.'>e process options will be considered in developing the remedial 
alternatives to he evaluated in this FS and in selecting the preferred remedial 
altermltive. 

Soil 

• Institutional Controls/Monitormg; 

• Soil Mixing and Stabilization; 

• Pre.'>surc Groutmg 

• On-site Containment Cell; 

• Thermal Desorption; 

• Subtitle C Disposal; and 

• SubtitleD Di~posal. 

Sediment 

• Institutional Controls/Monitoring; 

• Monitored Natural RecoverY: 
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• Thermal Desorption; 

• Capping: 

• R.emoval; and 

• Confined Disposal 

Groundwater 

• ln&tilt:liPnal Contrc:ls!M;lni:.oring: 

• Enhanced Biodegradation u\Jng a;r \pa:ging; 

• WaterTreatrnent: 

• S!wny Wall Comoinment, a:~d 

• Sheet Pile Wa:! Cornainmem. 

Of these technokog:~. thcrmdl de£orption and mcmeratJOn were ide:-~:Jfic::i n<; 
pttsumptive remedies for organic comammant\ m sill!\, s:udge~. aod :>edi:ncms at 
wood lfCaHnent sites H':PA, tV95'1, Solidificath-,n. wtnd>_ would inch,;Je soil m1xing 
l!nd pressure gro-uling, was al;o 1den~fied as a prescrnpti"e remedy; rl\o~gh 1t wa." 
:derlifie.: tOr inorganic ror:rpo'Jnds. 

-- ········-
4.41 



5 Remedial Alternatives 
This section de~cribes <1 range of treatment and containment options to address the 
RAOs for the Site, consistent wtth the Rl/FS Guidance. 

5.1 Development of Remedial Alternatives 
Remedial alternatives <He assembled from the representative process options retained 
for consideration to provide a range of remedial options for the Site. For each media, 
several representative process options have been identified. As such, there <Jrc a large 
numbc:r of possible combinations ot process options. The assembled remedial 
alternatives meet the three screening crilcna and take into account the representative 
process options. These screemng criteria, discussed in Section 4.3.2 of the RifFS 
guidance are effectiveness. implementability, and cost-effectiveness. Of the 
representative process option~. only thermal desorption and upland or in-water 
confined fill (a CDF) of soil/sediment were not inducted in the remedial alternatives. 
For clanty and con~1stency in assessing remedial components within the main text of 
the FS, the evaluation assumed that all soils and sedimellts generated are disposed or 
treated off-site at an appropriate facility (incineration or Subtitle C landfill depending 
on concentration). The thermal desorption and confined fill proce~s optmns should 
be retained for consideration in the proposed plan if it Gill he implemented and 1f 11 i5 
cost-effective rel<~tive to disposal and incineration (e.g., if the removal volume of soil 
or sediment volume is sufficiently large). Ex situ management technolog1c~ arc 
di~cussed in Aj)pendix F. 

Remedial alternative~ are summarized on Table 5-1 and range from no action 
(Alternative I) to removal of all aeee~siblc impacted soil and sediment (Alternative 
7). As indicated in the previous paragraph, Table 5-l and this analysis were 
completed as~uming off-site soil management (im:meration ur Subtitle C landfill). 
Other management options are Ji~cussed in Appendix F. 

Table 5·2 shows a variety of relevant cleanup values that can be used to 
evaluate and develop potentiaJ cleanup levels for the Site. For excavation and 
removal of upland and river bank soils, residential soil cleanup values (Region 
9 Residential 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 MCLin 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 OAF 1 (Table 5-2) is 
not appropriate. This would create a redundant standard, where an empirical 
measurement is available and desirable. Monitoring 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 therefore no longer considered to contain 
a hazardous_ waste. All soils 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 not 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 Alternattvc (Alternative 1). The components included in this Section 
arc common to Alternative~ 2 through 6 or Alternati•·e~ 2 through 7 as indicated for 
each component. The common components are; 

• Regulatory Slalus of Wasle - In Alternative~ 2 through 7. it IS as5umed 
that soils, ~ed1ments, and groundwater containing COC related to creosote 
at ~he Site will be considered by EPA to contain F034 listed hazardous 
wa~te, except as otherwise discussed in this section. F034 listed 
hazardous waste is "wastewaters (except those that have not come into 
contact with process contaminanb), process res1dm11s. prcscrvdtive 
dnppage, and spent formulations from wood preserving processes 
generated at plants that use creo~ote formulations." (40 CFR 261.3l(a)). 
Additional information i~ provided in the interim memorandum Waste 
Designation Evalumion for Sol/s rmd Sedimenrs (RETI~C. 2004c), which 
has been incorporated into Appendix F 

• Establishment of an Area of Contamination - In order to encourage 
remedial actions at contaminated sites, EPA has establi~hed the concept of 
an Area of Contamination (AOC). Within :m AOC, media may be 
consolidated or treated in silu without triggering the reyuircments of the 
Resource Conserv<Jtion and Recovery Act (RCRA). The AOC can be 
defined <1~ the contiguous area of contamination at a ~ite and adjacent 
areas that are needed for cleanup of the Site. When media are removed 
from the AOC, the re4uirements of RCRA WJllllpply to thllt media. At the 

MARB/-! 5656-340 5-2 



Feas,!Jj{iry Stwly- Sr. Maries Creosore Sire -St. Manes, idaho 

Site, the AOC will be delmed as the contiguous area of land withm the 
uplands and the Sl. Joe River containing COC above screening le'vcls used 
in the Rl/BLRA 'md additional adjacent land ncccs~ary to complete 
remedial actions for the <;elected alternative. The final extent of the AOC 
will he refined at a htter date based on the selected remedial alternative. 
Within the AOC, soils will be managed in ~uch a manner so as to be 
protective of human health and the environment. Typical measures 
include use of appropriate construction techniques and trained personnel 
during remedial actions, and completion of residual rio.k assessments to 
ensure that remedial act1ons w1ll not cause ri~k to human or ecological 
receptors in the future. 

• Contained Out Determination - It is expected that media will be 
generated that do not contain concentrations of COC above certain 
protective health 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. It ccrtmn areas or COC concentrations m 
media are determined to not ·'contain" hazardou.~ waste prior to the media 
bemg generated as a waste, then that media would not be a hazardous 
wa~tc upon generation a~ a waste. It 1s assumed that these health-ba~cd 
levels will be c~tablishcd and approved by EPA prior to remedial actions. 
As the~e detenninarions are specific to a media, potential generation event, 
and heahh-ba~ed ~oncentrmion~, such detenmnation is likely to be ~ought 
after selection of the remedial action, but before remed1al actiom occur at 
the Site_ For the purposes of the FS, it is assumed that the following 
determinations will apply: 

.. Soils and sed1ments below EPA Region IX Residential 
PRGs do not contain hazardous waste and are available for 
reuse in many scenarios, though not all reuses are 
appropriate, because the soils may sull contain some COC. 
Proposed fini:!l di~position of the soil would be evaluated to 
ensure protection of human health and the environment at 
the location that ~oil~ and sediments would be placed_ 

.. Soils and sediments below EPA Region IX Industrial PRGs 
do not contain hazardow, waste provided these material~ 
are placed in an engineered facility that limits contact to the 
media in question (e.g., a S_ubtrtle D landfill). 

.. Soils and sediments below site-specific health-based levels 
do no! contain hazardous wa~te provided these mcdm 
remi.lin on-site in a confined facility engineered to prevent 
exposures above those considered m determining the ~ire
specific health-based levels. 
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• Permitting Exemption- Typi:a!ly. CERCLA cleanup at:lion;; are cxcmp! 
from federal, state, tribal and lc::aJ pe-:r.u:li:;g reqairemetm;. However, the 
substantive requiremeots of the~e permits :nust be met. It is a~wmed that 
the CERCLA permit ex.::mp1io!l wt!! .:pp!y ~c a!l remedial act!OJl$ u\ the 
Site. However, it i~ likdy that a~pett~ of !lle pcrmlning ;:ro.:e:H will still 
:1eed lo be followed. mdt:ding review by upprcpriate ~late. tnbal and 
federal agencies. Th1s appl:cs espcci,IIIy 10 actJVitie~ !hut muy huve 
re•1uiremems similar to 1he permiu\r,g re-.:;uirement<> fru work withm 
~tream~ u.nd rivers in Idaho, whkh involves ;.. Clean Water Ac: Sec\JOi'l 
404 (X':m'tit and consul!ation with :; number of it.lte ar.d federal ngeflties. 
Within the FS, the words "penml" or "permiHing" a;e 1nean! to in,;;ude 
:neetine: the- suh~!Jntive require-ments of il pcrmiL 

• lal1d UN Cotl1tofltru.tltuticMI Ccntrolto tot Land UN - A, land LSC 
ctJntrollins;itmional conttcl will be included ;;s part of the remedy that 
stfJcs albwabk fuwre land uses. At the complc~ion <>f any :c1r:ediaJ 
<lll.o:m"-tiv.; presented in ltri-. FS, ~urface ~011 \.\!ill be proloctive for 
mdus::ial s:te UW$ as discussed in the RI!BLRA. In addilion, as pilrt of 
the remedy, t'.ve"year reviews will be completed after the remedial .action 
is inplememed. The fJve.year revtew.~ will incJude slatemcnts that COC 
concerttra!ions exceed c~,nservarive residential ri.sk,bnsed scrccmn.g levels 
anci future residential use would be unarceptflble Without further 
eva.luaJic:t., TI1e ongoing exi~tence of mslitutional c0ntrols will .a!so be 
confirmed as part o;· the five-year review, This component would be 
apphcd to Alte~~atJve,:, 2 lhrough 6. Removal activities completed as part 
of Alternative 7 !>hould be sufficH:tlt to elimtn<tte the need for comrol,; on 
land use. 

• teehnl¢4d tmprneti~billty of a<:hi&ving MCLs - CERCLA iocll.ldes ~ 
.\llltulcry preference !hat grou::tdwater he reli.lrned 10 dnnkmg water 
critena a~ defined by nor,,zero MCLG;; ;md ~iCLs (42 U.S.C. § 
9621(d)f2)(A)). However, il "'believed to be techn:cr.l!y impracticable to 
retarn groundwater; to t:-te: VICL;, due tn 1!1e !mlure of creo"'te 
comamina!lon ;.lfld :he ongobg \<JUrce o: COC from soi: and DNAPL to 

gn:u,;ndwmer. ;.md the ur:ptactkabilily of removing all im;:J3Cled soil and 
DNAPL Tiv: crilena for n technical impmc:X:abili:y ar;<Jkysis. are similar 
to tho~e in an FS, w;th the lcchr.lcal urpracticabi!:ty eval(.Jacion being 
bah«~ on ARARr. at the Site\ the urea rm::r wh~t:ll the .::valuation app-he~. 
the CSM, un evalumion of rcc.toration pot<:ntial at :he Si!e, and a COS[ 

e~timate (EPA, 1993). The cemponenH of tl'!e 1ecb:Jic.J1 i:npru.o.clicabi~;ly 

.:valuation are induded in thl; FS. and the infor:na:,on is <.Jnn:Jarized m 
Appcru.!u E. 

Thi~ FS gereru;ly <,flows th.U re.'\toricg grmnu.lwarcr lo !\.1C!..G;, or \1CL; 
is not technica:ly pnx:tic:.1ble at the Site. The on;y fe.Jsihle means !o 
re£10re the groundw.:ter ro drnking water st<Jndards w:Ju!d be through 
corr.plete rernov;~J vf :he <.·omanr ilated \Oils, However, complele re1:10V<~:I 
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of soil~ is not pmctical. Alternative 7 discu~ses removal or nearly Llli 
contaminated soil and sediment for a total cost of approximately 67 
mill!on doll;.m. However, some contaminants will remain at depths of 25 
to 40 feet below ~lie grade in -;and layers extending beneath the St. Joe 
River channel a~ suggested by creosote in ~::md layers at thi~ depth near 
the river bank (see Figure 2-33). This complete removal of all accessible 
~oil without river diver~ ion does not guarantee succe~s- Whde limited in 
volume, this remaining contamination will continue as a .~ource to 
groundwater. 

Sim1lar levels of protection of receptor~ can be achieved through less 
costly remedies. Thi~ FS mdicatc~ that EPA should determine rhat 
restoration of groundwater at the Site to drinking water standards is 
technically impracticable. Consistent with EPA guidance (EPA, !993), 
EPA will make the fi11al dctermi11atio11 of whether or not it is technically 
impracticable to return the ·groundwater to drinking water standards in the 
Record of Decision. This component would clearly apply 10 Alternatives 
2 through 6. ln addition, it may apply to Alternative 7, as some impacted 
soil is inaccessible beneath the St. Joe River. 

• Groundwater Use Restriction - For alternatives where restoration of the 
groundwater to drinking water standards is determi11ed to be tech11ically 
impracticable, a groundwater u~e controllinstitutio11al control will be 
included as part of the remedy that states a!lowahle future groundwater 
uses. In addition, as part of the reme'dy, five-year review~ will be 
completed after the remedial action i~ implemc111ed. The five-year 
rev1ews will include stillements that COC concentnltions exceed 
concentratio11s protective of drinking water and future drinking water u~e 
would be unacceptable. This component would be applied to Alternatives 
2 through 6. ln addit10n, il may apply to Altcmative 7. as some impacted 
soil is inaccessible beneath the St. Joe River. 

• Off-site Disposal of Generated Soils and Sediments- Ge11erated soils and 
sediments could be managed on-site in an engmeered upland or in-water 
containm(;nt cell or potentially u~ing low temperature thermal desorption 
(although off-~ite disposal could be required). Soils and sediments can 
also be managed off-site at an incineration, treatment, or disposal facility. 
depending on their ·regulatory ~tatu~ and concct11ratiol1'"> of COC. For 
consistency within this FS. the broad as~umption is made that all '>Olls and 
~edimenls generated arc disposed or treated off-slle in <Jn appropriate 
fa(;ility, e.-;cept <b er.plicllly stated otherwise in the <JI!crnativcs. Based on 
rhc <Jssumed regulatory statu~ of this material, volumes generated and rhe 
pcrforman(;c of low temperature thermal trcatmc11t, 11 may he co~t; 

effective to thermally treat or contain these materials on-~ite in a long
term containment celL A11 analy~is of the potential costs of o11-~l!e 
containment and low temperature thermal treatment .:.rc included in 
Appendir. F.· 
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• Contingent Actions - All remed1al actions use momtormg to assess the 
performance of the remedial Jctions, J.nd to ensure that protection of 
human health and the environment will be achieved and maintained. For 
any remedial action, should monitoring ~how that human health or the 
environment are not protected, contmgent actions would be implemented. 
The exact contingent action will depend on the media, and the mformation 
collected that demonstrates the need 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 
remedial actions, likely contingent actions are specified to provide 
information on the certainty that an alternative could be modified to 
address an RAO or media without "~tarting over." 

5.3 Description of Site-Wide Remedial 
Alternatives 

T-his section describes Site-wide combinations of the representative process options 
discussed in Section 5.1 as Site-wide remedial alternatives. A summary of the Site
wide remedial alternatives and the me<~ns by which each alternative addresses the 
RAOs is included in Table 5-1. The remedial alternatives were developed to include 
a range of actions for each media, such that the overall remedial illtematives 
represented il full suite of remediill action:>. In addition, upland and in-water actions 
were combined in 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 Act1on Alternative is retained, consi~tent with the NCP and is the basis for 
comparison of the other alternative~. Altem<~tive I would include the existing 
institutional controls un groundwater use on the Site due to City ordinances. 
Alternative I would not be effective in achieving the RAOs and would not meet 
CERCLA statutory requirements, including fmling to protect human health and the 
environmem. 

5.3.2 Alternative 2 

Alternative 2 <~chieves the RAOs by a combrnation of removal, in situ treatment, and 
natural recovery. The alternative involves: 

• Removing shoreline sotls and adjacent nearshore ~ediment to prevent 
sheens in the St. Joe River (RAO 2): 

• AJiowtng natural proce~se~ 10 1·educe COC concentrations in groundwater 
to levels protective of sediments prior 10 reaching the ~edimcnts (RAO 3)~ 
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• Enhanced moni,ared natural recovery of the nearshore ~ediment (RAOs 
and 2); 

• Monitoring offshore sediments in the St. Joe River to determine long-term 
protection of aquatic and benthic organbms (RAO 4), including 
implementation of scour-resbtant cappmg as necessary; and 

• Institutional controls on groundwater and land use (RAO 5). 

The conceptual layout for Alternative 2 is ~hown on Figures 5-l and 5-2. 

5.3.2.1 Shoreline SoiVSediment Removal 

The removal of shoreline and immediately adjaCent nearshore soil/sediment would 
accomplish the goal of RAO 2 of preventing vi~ual sheen~ in the river. The RAO for 
the shoreline soil and immediately adjacent nearshore s<:"diment would be 
accomplished by excavating material in the· area where sheens are curremly 
generated. A boom wa..:; placed, and is maintained, at the request of EPA to control 
sheens generated at the stte and cr~compasscs the area of sheen. Observations made 
during remedial design would confirm the area of sheens. The area of sheens (i.e., 
the boomed area) would be considered a maximum area of excavation. Within the 
boomed area, soil or ~ediment that did not came sheen~ could remain. The ability of 
~oil or sediment to cause sheens would be a~.~cssed through f1eld testing during the 
excavation as determined during remedial de~ign. 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 ~ourced in an area of nearshore sediment.~ and are generated through 
releases of gas bubbles and disturbar1ce of the sediments in time~ of low water. Based 
on existing knowledge of the Site, the excavation is anti(:ipated to extend the width of 
the 1999 removal (see Figure 5-l) and into the bank approximately 20 feet (see 
Figure 5-2). This area would remove any DNAPL present between the monitoring 
points (e.g., 
MW-7 and the riverbanklsediment) and provide a buffer to allow lor naturally 
occurring adsorption, dispersion, advection, diffusion and biodegradation procc~se~ in 
the ab~ence of an additional source of COC from residual creosote in soil. This area 
would abo provide an area for monitoring the performance of these processes and the 
ability to meet the PRGs in or immediately inland of the . ..ediment pore water. The 
excavation would extend out into the nearshore to the current limit of shcening. 

For the purposes of the FS. it is assumed that thi~ sediment will be removed to a depth 
of two feet to allow for placement of backftll of sufficient thickness ~o as to prevent 
release of ga~cs. A deeper removal would be used or a gas collection and venting 
system would be incorporated if ttle de~ign \howed that future rclea~e~ of gase'> could 
continue to cau~e ~heer1s. Gas generation i' a process related to internal geotechnical 
stability of the ~ediments. which has only recently received attention as a "cap design 
consideration (Palermo et al 2002). Methane generation in sedimenh appears to be 
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highly temperature-dependent (Matsumoto et al .. 1992). Recent rigorous field and 
bem;h scale test~ required for the design of a placed cap at the St. Louis River 
Interlake/Duluth Tar Site in Duluth, MN showed that ga~ is not generated untlJ a 
temperature of 13 -16 degrees centigrade (0 C) is reached (Service Engineering 
Group, 2002). At the Duluth site. bench ~calc 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 gus 
produCtion. The final removal depth would be defined by a similar analysis using St. 
Joe River temperatures. 

As previously discu~~ed, the final extent of the removal would include soils and 
sediment within the boomed area and extending upproximately 20 feet inland that 
yield sheen as determined by field testing. Based on driving forces, observations of 
lack of shallow DNAPL accumulation in MW-lS and MW-7, the excavation 
extending 20 feet inland should be sufficient to remove any mobile creosote with the 
potential to migrate to the near~hore at the elevation~ where ~heen is generated in the 
nearshore. 

In order to remove the ~horeline soils and immediately adjacent sediment, a 
temporary dam would be placed in the SL Joe River around the area to allow 
excavation of the shoreline within a contained area to mmimize 1mpacts to the St. Joe 
River. The excavation would take place during the lowest water conditions poss1ble. 
Based on design factors including the risk of the river nsing above the dam system 
and the appropriate time for in-water work based on fish passage, the exact tempOrary 
dam ~y~tcm 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 <1nd along the 
riverbank and the S!dc.~ would be sloped to allow eqmpment access to the excavation 
and to meet Occupational Safety and Health Administration (OSHA) requirements for 
protection of workers. 

A contining layer, such as a plastic I mer or clay mat would be installed in the back of 
the excavation prior to backfilling. Both of these materi<~b ·arc compatible with 
creosote in at least one of their commercially-available formulations. This layer 
provides a means of sealing any remaining l<~yers of re-.idu<~l creosote that could 
migrate through coarse lenses in place. 

The removed soils would be stockpiled on-site within the AOC: in one or more 
~egrl"gated ~tockpdes, sampled to determine appropriate disposal. and disposed ~t ~n 

appropriate off-~ite location. The final detcrmmation of disposal or containment 
options for the soil and ~ediment is dependent upon it~ waste characterization, which 
affects the implementability lind cost of ~oil and sediment management. For the 
purposes of the FS, it is a~sumcd that illl of the soil~ ilnd sediment removed from this 
area, with the exl'eption of the backtill from the 1999 removal, would contt~in 

com:entrations ofCOC exceeding 10 tune.~ the Universal Treatment Standards (UTS; 

.ldARB 1·15 ()5 ri-340 



F tll ~,!Ji/iry S111dy - St. M"rie .1 Cren.wu Sire - Sr. ;\1mu \', Idaho 

40 CFR 268.48). Based on these concentration~ and assumption that these soils 
would be considered F034 wastes (see Section 5.2), the soib would be subject to the 
Land Dispo~al Restrictions (40 CFR 268). In this case. the soils could not be 
disposed outside of the AOC without incineration or treatment to less than 10 llmes 
the UTS, consistent with the Land Disposal Restrictions. Backfill u.~ed during the 
1999 removal is assumed to be uncontaminmed, though ~orne small amount of it may 
have been contaminated by contact with any remaining impaCied soils around the area 
of the 1999 removaL These assumptions represent rough estimates based on the 
dtstributlOn of sml and sediment concentrations determined from the Rl inve~tigation 
and previous investigations. Soih and sediment with concentrations of COC 
exceeding 10 times the UTS ;ue calculated to be transported off-~ite and incinerated 
or di~posed at a facility permitted to a(;cept these soils. 

After completion of excavation and the placement of a contining layer the area below 
the water table would be backfilled With granular soil/sedJment to allow adequate 
compaction. The riverbank would he reconstructed using the overburden soils 
~tockpileJ on-~itc and imported soik The riverbank would be restored using rocks, 
vegetation, or both. 

The removal of shoreline soils and adjacent ~ediment that are associated with the 
visible sheens in the St. Joe River will achieve RAO 2 for the shoreline soils and 
sediment. 

5.3.2.2 Enhanced Natural Recovery of Nearshore 
Sediments 

A thin layer of clean sand (e.g., I to 3 inch), gravel or sediment would he 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 applicability of long-term 
management of the nearshore sediment~ through MNR would be determined. 

The goal of monitored natural recovery (MNR) of ncar~horc sediments would be to 
·monitor the natural reduction in concentration~ of COC in ~urface sediment to 
concentration.~ protective of benthic and aquatic receptors, thu-~ achieving RAO I, and 
to allow for burial of deeper ~edintents that could cau'-C ~heen~ in the near~hore area, 
thu.~ ach1evmg RAO 2 in the).e sedtment~-

The layer of ~and, gravel, or sediment would be de~igned to prevent rect:ptor contact, 
resi.~t some ).Couring force~. and provide little to no di~ruption. on fluvial processes in 
arc;b around the nearshore ~edimenh. The layer would be placed through careful 
distribution of the material and settling <1f I he materi.tl onto the nenr~hore sediments, 
in order to disturb the nearshore sediments to the minimum extent po~siblt:. The 
exact placement methOO and rate would be determined through the de~ign prol·es~. 
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Permitting, or the ~ubstantial equivalent thereof, would be required prior to placing 
the mmerial into the St. Joe River. This process would include consideration of 
hab1tat and mitigation, effects on navigation and river use, potential for suspension of 
sediments during placement, and effect~ on water quality during placement. 

As noted in Sect10n 4, this remedy is contingent upon adequate demonstration during 
the remedial design that the river bottom is stable, und not eroding to a point where 
exposure, scour, and transport of subsurface contaminated sediment~ results in 
unacceptable risks to human health and the environment. The specitic scope and 
methods that will be employed to demonstrate a stable environment using the RTDF 
weight-of-evidence approach is given in Appendix G. 

The m:~jor focus of the additional work to demonstrate bed stability will be to collect 
sufficient data to construct an appropriate, predictive hydraulic model for the St. Joe 
River. Additional data such as bottom currents, grain size, t1ow rates, active mixing 
zone depth.-., total ~u.-.pended .-.ohds loading and rcsu~pcnsion potentials are needed as 
input variable~ for the fate and transport modeL Additional high-resolution sediment 
coring (radioisotopes), sediment traps, SEDFLUME studies, evaluation of sediment 
bed properties, estimation of watershed sohd loads and PAH load estimates from the 
Site will he used to retinc fate and transport model inputs regarding net deposiuon 
and gross sedimentation and to support the evaluation of potential MNR. These data 
will be used to construct crittcal shear stress isopleths, and for con~tructing a reliable, 
predictive hydraulic model using ECOM-&id-SEDZL and/or the Environmental Fluid 
Dynamics Code (EFDC). These frameworks have been applied to Superfund sites 
mcluding the Lower Fox River, Wt~consin (SEDZL), the Housa10nic River, MA 
(EFDC), and for the Lower Duwamish River, WA (EFDC). 

Should the study show that transport of sed1ment downstream WJ~ unlikely. then a 
monitoring program would be implemented to ensure that thi~ was the continued 
case. Description of the monitoring program i~ provided in Appendix: G. If 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 placed over areas of potential ero~ion. 

5.3.2.3 Assessment and Monitoring or Capping of 
Offshore Sediments 

Currently, offshore surface ~ediments do not po~e a ri.~k to receptors, a~ 

concentrat1ons of COC 10 otf~hore surface ~ediment.; are below concentrations 
determined to be protccuve of ecological receptors through chemical and bioa.,say 
testing in the RI!BLRA. However. in some ;~reas. concentrations of COC at depth 
exceed the sediment PRG. Con~ervative river ~cour modeling indicate~ thai 
subsurface ~ediments with concentrations greater than the PRG could be exposed 
through river scour. Also. ~counng could transport impacted ~ediments dm~n~tream, 
potentially causmg downgradient ~urfJcc water quality to exceed critena or risk to 
receptors downstream. 
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Initially. additional asse~smcnt would be performed to create a predictive framework 
in which to evaluate potential risk from scour, based on potential amount of ~couring 
and potential risks for receptors that could be exposed to sediments transported 
downstream. The specific scope and methods that will be employed to demonstrate a 
stable environment using the RTDF weight-of-evidence approach is given in 
Appendix G. 

As with the nearshore ev<~luation,. the major focus of the additional work to 
demonstrate bed stability will be to collect sufficient <1nd appropriate data to 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 needed as input variables for the fate and transpon model. 
Additional high-resolution sediment coring (radioi~otope<;), sediment traps, 
SEDFLUME studies, evaluation of sediment bed propenies, estimation of watershed 
solid loads and PAH load estimates from the SJte wtll be used to refine fme and 
transpon model inputs regarding net deposition and gross <>edJmentation and to 
support the evaluation of pOtential MNR. These data will be used to construct critical 
shear stre% isopleths, and for con~tmctmg a reliable, predictive hydraulic model 
using ECOM-sid-SEDZL and/or the Environmental Fluid Dynamics Code tEFDC). 
These frameworks have been applied to Superfund sites including the Lower Fox 
River, Wtsconsin (SEDZL), the Housatonic River, MA (EFDC). and for the Lower 
Duwamish River, WA (EFDC). 

The results of this assessment, a framework in whtch to evaluate potential risk to 
receptors from potential scour. would be applied to the Stte. Should this show that 
there was potential risk to downstream receptors or potential e.>.:Ceedances of water 
quality. the areas which may scour and cause this risk would he identified and 
armored with scour resistant materiab (see Alternative 3 for a description of how 
materials would be designed and placed). Those areas which dtd not cause risk to 
receptors would remain capped (naturally) in place. A description of a monitoring 
program is included in Appendix G. If at any point during the monitoring, the risk 
framework indicated potential risk. the areas cal!sing risk would be armored to 
prevent erosiQn. The success of MNR will be determmed based on sediment 
concentrations below the PQL and monitoring resul!s consistent with conditiOns 
predicted by the updated model descnbed in Appendix G . 

5.3.2.4 . Institutional Controls and Monitoring 

This alternative will not re\tme groundwater to drinking water standards. As such, 
RAO 5 must be met through in~titutional controls. As indrc<tted in Section 5.2, 
Alternative 2 will indudc use restri!:tion~ und in~titution;;l controls on bnd <tnd 
groundwater u~e. 

As discussed in Section 2.6.4, a prelimlllary ev~luation of natural biodegradation at 
the Site showed that anaerobic degmdation was ltkcly occurnni at the Site_ Vlodeling 
in the RI/BLRA showed that even at low anaerobic biodegradation rates, there was no 
potential ri~k to the benthic or ecological receptors [model output.~ shnw re~ult~ wtth 
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no degradation and low anaerobic 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 concentrations of COC in groundwater are 
below PRGs and remain consistent or decrease. Groundwater monitoring would be 
used to detcnnine the concentrations_ of COC in groundwater uver the long term and 
well gauging would be performed to check for potemial DNAPL migration. 
Monitoring of groundwater parameters, including di;,~ulved oxygen, oxidation
reduction potential, electrical Collductance, pH, and ulternate electron acceptors, 
would be performed to asse~s COC attenuation between the shoreline and the 
mudline. This monitormg would he performed consistent with a monitoring plan 
11pproved by EPA. The exact monitoring program would be designed during remedial 
design. Monitoring wells would be installed as necessary to meet the data needs of 
the monitoring program. If concentrations were to exceed ACL~ based on the PRGs 
fur protection of sediment, or ~how a statistical increase to concentrations near these 
ACLs, the naturally occurring degradation would no longer be considered sufficient. 
Contingent action~, such as enhanced bioremediation would be Implemented should 
monitoring indicate that natural degmdanon was not ~ufficient to protect ~urface 

sediment from COC in groundwater. 

Monitoring would also be used to verify that sheens were not reoccurring in the river 
and thm off~hore sediments were not creating an unacceptable risk 10 benthic 
organisms. Sheen monitoring would consist of regular observations of the river, 
especially during times when past sheen.~ 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 ACL<; or PROs based on 
prOiection of sediment. Trends and stability of the groundwater data will be evaluated 
using the statistical program WQStat Plus (JDT, 1998) or other applicable Stlllistical 
software available at the time of the review. 

Institutional controls will also be required for the nearshor.: and off~hore sediment 
areas to prevent disturbance of remaining sediment impacts. Future dredging of the 
St. Joe River is not anticipated since there 1s no federally des1gnated and maifltaifled 
navigation channel and ull current and future navigation use<; of the river would use 
~hallow-draft watercraft. 

5.3.3 Alternative 3a 

Alternative 3a <Jddrcs.'iCS the RAOs through: 

• A combination of removal and ~olidificatJOn of put~ntial ~heen causing 
soil~ and sedunents along the shorehne (RAO 2). 

• Capping of ~urface ~ed1mcnts thai exceed PRG~ and potenti<tlly cau~e ri~k 
to benthic or <~quatic receptor~ (RAO t ). The cap incorporates methane 
collection ro prevent fuwre sheens should ~omc methane generation 
continue from r~maining sediments (RAO 2). ' 
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• Natum! biodegradation nf CDC in g,rm;r.dwa!er to concentration~ tx::ow 
PRGs prior (0 groundwa!er contac~ with sediment (RAO 3), 

•, Capping ~urfa.:e: scdi::nens exceeding PRG~ with an cro!>ion-resi'>taOt cup. 

• A-,~sing anJ rnor.ll•Xi:Jg the loca<lon5 wht:re subsurface :;edimetns 
exceed PRG~. and capping as ncces~ary CRAO 4t 

• ht;;tirutional controls on gmundwoter usc and Land W\e (RAO 5). 

The conceptua; layo,J: for Alternative 3a ts ~hown on Figure<; 5.3 ,md 5·4. 

5.3.3.1 Removal and Solidification of Shoreline 
Soils/Sediment Causing Sheens 

A!. di:.<.:ussed i:~ Seclil'tJ 2.9.2, sheens appea( in an area of ll'-n:-;J~dirr.enh, 1nside the 
b..._'\Cims. malntamed at che Site. While the sheens .are bdieved to be pr«<omin:Jmly 
related to methane generation and ot~e:r distu!bances to ::;e ieCimenl, lt is po'.sible 
tlut s~ecns coul2 be a~sociatcd with increases in g:ountlwater gradient and periodic 
DXAPL m0Vement. 

To prevcnl exJsting sheen~. the lop two :'"eet of the sheen causing wi!YseCiments 
would be removed. Due 10 !tie poss1biljty ti-AI groundwater or DNA?L mtgrati.::m 
could lead to future 5.>1ee:'ls. the remainde: of the: soil behind this removed soil would 
be ~olidificd. The arC<JS to be renoved and sohdifted are shown on Figvn::s. 5·3 ~nd 5-
4. The urea to be ~o!idified i.~ the area withln and below the 1999 remo-vaL The 
solidification V.'(ll!ld ehtend appr-oxirr.ateiy 20 feet deep, to the houom of the u·ppcr ~l!t 
una to address shallow thin sand layers with DNAPL The area to be remo..-:Jd al'>.o-
in:.:tudes. the a.rea of swfacc sediments il:side the booms. which episodicaJ!y ;Jroduce 
~heens. In addirion 10 tlwse ;u-ea.,, more :..hordmc soils and sediments would be: 
removed to allow placement of :he sedi:rnent cap, as diszus...ed later ir. :':us :-.ectioo. 
Th1s shoreline removal eliminates the correnl worce of sheeas, and ;r;;vents sheens 
associtlled wi::..'l potcn;Jal migr<~rion, Additional measures :e ?rever.! rurure ~hecn!' 
rmm scdirnen:s are mcluJcd w the stxhmen! cap rttscussed fater :n Jbis -;ection. 

The genera; plan ror removal and rolidit1cation, ccmtlruct:on uctivirie~ would he to 
first solidify th¢ u.p!and '>oi!s u~ing jet-groutn:g tecln:iqt:.es. Jet grouung is likely to 
be u~d boc<t.t~e of the ability to angle dtill and break up ~:hy ~oils. Grouting would 
be perfonne<! at l<iw wal~r 1\mes >1f the year, A ffimier '>t~<:h as an impermcuble 
.:;t_main wou;.tJ be pi.:K'ed in !be St Joe River bCtwee:J the gmuti;lg J.rea and St. Joe 
R;ve: to .::.ttch an:- exeC!\._'> grout Mid pre'<¢nt 1ts 1c~ea~ to 1he St. Jce River, Grout 
hole~ wnu!,t ne :Hlvam:cd trorn the uplnnJs inro th~ area robe grouted in overlapping 
colunns (T,;ring grouting, "poi!$ generate-d would be fon:t.-d to ctw: ground sudace by 
the grouting, These spmh would be contamed by tJCrforming the groutmg work in a 
pre--excava1cd trench £<) pre.venl the <>pread:ng of ,;po:;ik Exce~~ spoils would he 
c>Jilocted. ;md .ooockpi!ed tcmpor;,dy. Spoil;; would be di~pll~ed with m;11en.-;l 
remov.::d from adjocem !\Cd,u,ems i11 tl",e ,;1\een area. 



Fcrrwbilily Snuly- S1. Maries Cra>IOte Sit~- St Mo,.ies. fd(l/w 

After the upland grout columns solidified, the removal of soils at the shorehnc and 
surface sedtments would occur. This removal would address surface sedimems inside 
the current area with sheens (boomed area). Thi~ removal would b-e incorporated 
with the area of near~hore surface sediment removal to maintain bathymetry during 
capping (see cappmg discussion). 

5.3.3.2 Capping of Nearshore Sediments 

An area of nearshore surface sediments adjacent to the uplands portion of the Site 
exceeds PRGs, and thus is assumed to cause risk to benthic and/or aquattc receptors 
in the St. Joe River_ In order to prevent receptor contact with these sediments, thus 
preventing risk to these receptors and achieving RAO 1, an engineered cap would be 
placed over the area of 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 of additional sediment 
samples. 

The exact type of cap would be determined by additional evaluation ot the chemical 
and gcorechnical properties of the sediments and hydrologic properties of the river 
during remedial design. At a minimum, the t:ap would prevent receptor contact with 
underlying sediments and prevent resuspension of underlying sediments. In addition, 
some higher and/or lower permeability layers may he included 10 collect any methane 
that may be generated from remaining sediment. The FS assumes that a two-foot 
thick conventional cap will be placed, based on existing knowledge of the Site. 
Remedial design may identify a different type of cap (henched cap, a thm-layer 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 ~teep !>lope of the 
riverbed, it is a!>sumed that the cap will be constructed of a sand and gravel mixture 
capable of maintaining a 3: I slope (horizontal:vertical). A methane collection system 
would be placed ncar the base of the cap to collect any methane released from below 
the cap. Thi~ methane collection system would route the methane ~uch that it was not 
released to the St. Joe River, and so could not carry sheens to the ~urface of the river. 

As di>cu~~ed in Section 2.9.2, ga~ bubbles as,umcd to he methane have been 
ohserved at the Site. The amount of methane currently being generated has not been 
quanti tied. The amount of methane likely to he generated after capping will depend 
on the depth of removal and thtckne,~ of cap. Therefore, the need for, and design of 
any methane collection ~ystem Wtll be determined dunng remedial design. For this 
FS, the methane ~:ollection sys1cm i~ a~sum~:d to consi~t of a high permeability gravel 
layer with an overlying geomembmne. Al~o included in the as.~umed methane 
collection system is piping to route the methane from 1he high pcrmeabihty layer to 
the atmosphere. After removal of the upper sediments in the area currently producing 
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methane, and solidiftcation of the e~djacent shoreline, the methane production is 
assumed to be minimal. 

The methane collection sy~tem would function ~uch that as methane bubble~ rose 
through the sed1ments and into the cap, they would be routed preferentially to the 
methane collection pipmg by the high permeability layer m·erlain by il low· 
perme<~bility geomembrilne. Remedial destgn and/or bench ~tudtes would be used to 
determine the need for and exact construct JOn of the methane collection system withm 
the cap. Due to the small qmmtity of methan~ released from the remaming sediments, 
i! is not anticipated that treatment of the methane vapor\ would be required. 

Removal of some sediment {m addition to the sediment removal adjacent to the 
\horeline above) wm1ld be needed to constt11ct the cap such that it was integrated with 
the existing shoreline. A removal at the shoreline may be n~cessary because 
placement of a cap in the ~hallow waters near the shore would raise the bed of the 
river above the normal water level, creanng new limd at the riverbank and limitmg 
use of this area by bemhic and aquatic organism!'>. 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 FS, it is assumed that the sediment removal would be cut to a depth that 
would allow a cap to be placed that brought the riverbed back to itS original grade. 
The nearshore sediment removal area would extend riwrward from the shorehne 
removal to a location where the sediment surface is approximately six feet below the 
low water mark. The near<;hore 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 would back fill removal areas and the native sediment rivcrward of the 
removal area as shown on Figure 5-4. 

The likely construction sequence is that the capping would be completed after 
~ulidificatiun of ~oib in the upland~. and removal of soil/sediment at and along the 
shoreline. Removal of additional nearshore ~ediment for capping would be 
completed in conjunction with removal of ~ediment adjacent to the shoreline. The 
shoreline soils and sediment~ would be removed from the shore w.ing tmditional 
excavatton equipment, such as a hackhoe or excavator. Disturbance of these 
~ediments would resuspend ~orne of these sediments in the River and likely cau~e 
sheen~ on the ri\'er during the removaL These effccb would be mitigated to the 
extent possible using ponahle dam \tructures, silt curtains, and oil collection booms, 
though some impacts during removal are likely. Depending on the con~truetion 
method, monitoring of downstream water quality may be necessary during the 
removal. 

After completion of the removal, tfle cap would be pbced over the area shown on 
Figures 5-3 and 5-4. Thi~ cap would extend up onto the ~horeline in the area of 
removal, cmd extend into the river to the ilrea of sediment.-. in Willer 6 feet below the 
low Willer line. Some of the c<~p would be placed from the ~horeline where pos~ible, 
ilnd some from barge~. Typtcally. the~e ~and and gravel caps ilre plilced using 
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spreader boxes allowing slow diffusion through the water column_ A geomembrane 
layer and methane collc:ctron piping may have to be placed by divers to ensure 
placement in the appropriate ~pot. The be~t placement method would he determined 
by the final cap construction. The cap construction quality would be monitored 
during con~truction through monitoring bathymetry and ~ampling of mmenals from 
the cap to ensure proper placement. During construction, monitoring of downstream 
water quality would also be likely. If nece.~sary, silt cuttain~ may be used to 
minimize losses of any sedif!Jent resuspended by the cap placement. 

In addition to placement of the cap, the shoreline would need to be armored to 
prevent ero~ion of the cap by boa! wakes or materials floating in the river, such 1.1s 
logs, ice, and debris. This armoring would likely need to be placed from nenr the low 
water point of the river to the top oft he exi~ting slope, similar to the existing 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 .~urface ~edimcnt (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 lhe 
geotechnical and physical propertie~ of the area to be capped. Hydrologic 1.1nd 
capping models would be u~ed to determine appropriate cap materials and thickness. 
Consideration would be given in the cap destgn for the potential of cap scouring by 
the river's erosive force~ that may result both due to normal flow conditions, flood
conditions, and the elevated grade of the cap on the river bottom. The design will 
also as~ss the possibility for cap settlement and disturbance ot 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 
area with the cap, and the effects of the construction on the SL Joe River during 
removal. After cap construction, monitoring to confirm long-term cap construction 
quality would be performed. 

By preventing contact of benthic receptors with surface ~tdiments that could cause 
risk to benthic and aquatic receptors, the cap would a~::hicvc RAO I. By prevenring 
dtrect contact of the St. Joe River with nearshore sediments and prevention of 
dislllrbance of these sediments by methane production, the potential for methane 
related ~heens and low water shec:n~ from thi~ <trca would be eliminated, achieving 
RAO 2 for this area. 

5.3.3.3 Assessment and Monitoring or Capping of 
Offshore Sediments 

Thi~ alternative includes iln asse~~ment and monitoring program with c·ontmgcnt 
capping for offshore ~ediments as descnbed in Alternative 2 (Section 5.3.2.3 ). 
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5.3.3.4 Institutional Controls and Monitoring 

Thts alternative will not re.~tore groundwater to drinking water standards. As such 
RAO 5 must be met through in~titutional controls. As indic<.~tcd in Section 5.2.-" 
Alternative 3 will include use restrictions and institutional comrols and land and 
groundwater use. 

As discussed in Section 5.3.2.4, groundwater monitoring would be performed to 
determine the biodegradation rate and the adequacy of thi~ rate to protect sediment in 
the St. Joe River, to provide monitoring for potcn11al change~ to the COC distribution 
in soil or groundwater, to monitor for biodegradation rate, and to monitor for 
potential DNAPL migration as described in Alternative 2. Monitoring would be 
performed in accordance with a monitoring program designed during remedial 
design. Monnoring wells would be installed as necessary to meet the data needs of 
the monitoring program. Should monitoring demonstrate a significant exceedance of 
ACLs based on PROs protective of sediment, contwgent actiom, such as enhanced 
bioremcdiation, will be implemented. Institutional controb will also be required for 
the nearshore and offshore .~edimcnt area.~ to prevent disturbance of remaining 
sediment impacts. Future dredging of the St. Joe River is not anticipated since there 
is no federally designated and maintained navigation channel ;:md all current and 
future navigation uses of the river would use shallow-draft watercraft. 

5.3.4 Alternative 3b 

Alternative 3b addresse~ the RAO~ through: 

• A combination of removal and solidification of potent1al sheen causing 
soils and sediments along the shoreline (Ri\0 2). 

• Capping of sediments that callse ri~k to benthic or <~4uatic rec~:ptors (RAO 
1). The cap mcorporate~ methane collection should ~orne methane 
generation continue from the remaining sediments (RAO 2). 

• Enh<mccd biOdegradation of COC in groundw~ner to concentrations below 
PRGs prior to groundwater contact with sediment (RAO 3). 

• Cappmg surface ~cdiments exceeding PROs with an ero~ion-resistant cap, 
and monitoring of locations where ~ub.-.urface .. eJiment~ exceed PRG~ for 
potenti<~l mobility (RAO 4). 

• Institutional controls on groundwater u<;e and land use (RAO 5). 

The conceptual layout for Alternative 3b i~ ~hown on figures 5-5 and 5-6. 
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Removal and Solidification of Shoreline 
Soils/Sediment Causing Sheens 

Soils and sediments would be ~olidified ;md removed as descnbed in Alternative 3a. 
Th~ removal and ~olidification would be integrated with the nearshore sediment cap, 
also as describe in Alternative )a. 

5.3.4.2 Capping of Nearshore Sediments 

The nearshore ~edimcnt~ wmlld be capped as described in Alternative 3a. 

5.3.4.3 Enhanced Biodegradation of Groundwater 

As discussed previously in Section 2.6.4, some biodegradation 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 rate such that 
concentralion.~ of COC were below PRGs ;n the point where groundw<1tcr reached the 
sediments. Typical aerobic and anaerobic degradation rates for Site COCs were· 
obtained from Howard, et al, (1991). The~c value~ indicate that aerobic degradation 
rates are higher than anaerobic degradation rate~. Fate and transport modeling 
(Appendix C) shows that anaerobic biodegradation rates based on literature values are 
likely to be ~ufficient to prevent groundwater at the Site from exceeding PRGs prior 
to discharge to sediment. Section 2.6.4 indicate~ that biodegradation at the Site is 
likely anaerobic. Thu~. degradation at the higher. aerobic rates would also achieve 
PRGs in groundwater prior to discharge to sediment. For example, the literature· 
based anaerobic and aerobic degradation rates (half lives) for naphthalene are 0.71 
years (258 day~) .. 055 year.; (20 days), respectively (Howard et al., 1991). 

An enhanced bwremediation system would be installed to supply oxygen to the 
groundwater, thus promoting faster aerobic biodegradation of S!le COC to achieve 
RAG 3. First, the achievable aerobic degradation rate at the Site would be 
determined through groundwater monitoring, bench testing, pilot testing, or a 
combination of the~c activities. Ba~ed on this degr<~dation rate, a sy~tem to enhance 
the biodegradation rate to the required level would be designed. For the purposes of· 
the FS, it i~ a~~umcd that oxygen will be added to groundwater hy air sparging. Air 
~parging is capable of raising dissolved o~tygen levels in groundwater to 
approximately oxygen saturation. This is the most oxygen that can be put into water 
and remain dissolved in the water. Air sparging is typically accomplished either by 
welb or a treoch .. For the FS, 11 i~ a~~umed that a trench will be used. The trench is 
<l.~sumed because trenches are generally more effective in lower permeabihty geologic 
units, such as the upper .~ills, while wclb are usu<~lly effective in rnodernte or h1ghly 
permeable units. The use of d trench 1n the interbedded unit <tllows the exce~s nir to 
be collected rather than aL:cumulated in the interbedded Lmit. A potential trench 
layout i~ ~hown on Figures 5-5 nnd 5-6. 

The system would he operated by injecting air into the trench using an air 
compres~or, which would be housed on the Site. The injected nir would dis~olve into 
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the groundwater, though execs~ air would bubble out of the groundwater into the soil. 
For semi-volat!le compounds that dominate the COC at the Site, the air will typically 
not volatilize enough COC from the groundwater to cause risks to human health. 
This would be confirmed using calculations during the design ph::~~e of the project. 
::~nd air monitoring would be performed during system startup for additional 
coilfirmation. In the event calculation~ or monitoring show volatilization was 
~ufficient to cau!>e 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 remai11 in 
the trench hecau~e of the higher permeability backtill used and the vacuum used to 
collect vapors from the trench. An air blower would be used to collect vapor from the 
vapor collection piping. The collected vapor~ would be treated as necessary. likely 
with granular carbon, and discharged under any air discharge permit or substantive 
equivalent thcn:of administered by the Idaho Department of Environmental Quality. 

To determme ;,y~tem effectivene~s. groundwater would be monitored for COC 
concentration and indicators of biodegradation. The monitoring program would 
monitor COC concentrations upgradiem of the system, dissolved oxygen 
concentrations and COC concentrations in the groundwater being treated by the 
system, and COC concentrations and biodegradation rates downgradient of the 
sy;,tem. 

The monitored b10dcgmdation rates and COC concentrations would be compared tn 
the required rates determined in the design phase. If the actual biodegradation rates 
were above those designed and COC concentrations were at or below those designed, 
the system functions effectively and the COC would be degraded to below PROs 
before reaching the sediments. Should monitoring demonstrate that the actual 
biodegradation rate was below that designed, and COC concentrations significantly 
exceeding ACLs, based on PROs for protection of sediment. then contingent actions 
would be necessary. Contingent actions could include attempts to inaca~e 

biodegmdation rates through addition of nutrients or additional degrading organisms, 
or containment of groundwater, ~uch as with a slurry wall, Monitoring will contmue 
during .~ystem operation with the frequency of monitoring decreasing based on 
stability of groundw<tter concentrations at or below ACLs, based on PROs protective 
of sediment. 

As soil remaining on-;,ite would be an ongoing source of COC to groundwater, 
operation of the air sparging system is anllcipated to last for at lea~t 30 years. Should 
concentralion~ of COC in groundwater drop below levels protective of sediment, air 
~parging could be discontinued. At the 30 yeill mark, the present value of additiO!Hll 
operation and m:~intenance of the air spargmg ~ystem heyond the 30 year period is not 
a ~ignificant cos!, and so use of this ussumption would also cover any future openllion 
and maintenance. 

MARJl 1- I '56 56·.140 5·19 



5.3.4.4 

Fem1hilin· Srudv- Sr. Mm-in Creowre Sae- St. Mone.<, ldolw 

Assessment and Monitoring or Capping of 
Offshore Sediments 

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

5.3.4.5 Institutional Controls and Monitoring 

Institutional controls would be placed on groundwater and land use as described in 
Alternative 3a (Section 5.3.3.4). Groundw<Jter monitoring would be used to 
determine the effectiveness of the enhanced biodegradation ~ystem as discussed 
previously in this section. Groundwater monitoring would also be used to en~ure that 
groundwater migration and COC concentrations remained similar 10 those determined 
in the RIIBLRA and used for remedial nction 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 ot the monitoring program 

5.3.5 Alternative 3c 

Alternative 3c addresse~ the RAOs through: 

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

• Capping of sediments that cause risk to bemhic or aquatic receptors (RAO 
!). The cap incorporate~ methane collection should some methane 
generation continue from the remaining sediments (RAO 2). 

• Containment of groundwater containing CDC at concentrations, which 
may exceed PRGs where groundwater di~charges to sediment of the St. 
Joe River (RAO 3), 

• Capping surface sediments exceeding PRO~ with an erosion-re~i.,.tant cap, 
and momtoring of locations where sub~urfacc sediments exceed PRGs for 
potential mobility (RAO 4). 

• Institutional contruls on groundwater use and land usc (RAO 5). 

The conceptuill layout for Alterniltivc 3c i~ shown on Figures 5-7 and 5-R. 
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5.3.5.t Removal and Solidification of Shoreline Soils 
Causing Sheens 

The shoreline soils would be removed and solidified as de~cribed in Alternative 3a 
and as shown on Figures 5-7 and 5-8. 

5.3.5.2 Soil-Bentonite Containment Wall 

A containment wall would be constructed to contain groundw<.~ter in the ftll and 
shallow silt units to prevent migrution of groundwater exceeding PRGs for RAO 3 to 
the ST. Joe River. The containment wall would also be designed to prevent any 
potential DI\!APL migration 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 area of groundwater and soil to which 
RAO 3 applied would be encompassed on three side.~ 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-shapcd) w<J!l, 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 in Seattle, Washington), As groundwater 
mounded behind the wall, it would cause upgradicnt groundwater to be diverted 
around the area of creosote impacts, preventing this groundwater from being 
i.mpacted. The w<~ll would need to extend to at Jca~t 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 
groundw<Jter, containing COC above acceptable levels into the sand unit. For the FS, 
the_ wall is a~sumed to extend in10 the lower silt unll (approximately 60 feet) to 
provide a "key'' to 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 pan of remed1al design for 
accurate modeling. 

The actual configuration, al1gnment and depth of the containment wall w"ould be 
determined by detailed groundwater flow modeling performed a~ patt of the design. 
The modeling would have the goal of determining the configllration, alignment and 
depth of wall required to prevent groundw;.1ter with com:emrations of COC exceeding 
the RAO 3 PRGs from re~u.:hing the St. Joe River sediments. This flow modeli11g 
would include consideration of mounding of groundwater behind the wall, vertical 
gradients, inter~ction with the St. Joe River, and the extent of groundwater captured 
hy the wall. Other f<~ctor.; that would he considered during de~ign modeling would 
include the utility of a low-permeability cap to minimize infiltration. the effect of a 
fully encircling versu~ three-~ided wall, and po~sible contingent action~ .;uch as 
hydraulic containment in addition to phy~1cal containment_ Any additional site" 

MARBI-15656-340 _'i-2 t 



>ipectf!C dma necessary IV support the modeling effort would <.~lso be co!!ec1ed w~ pa:1 
of rem.!dlal dcs1gn. 

Th~! <.~ppmp!iate ben:onite mix for rhe waJI duriilg rhe de~ign phase would be- 'llade 
either during de~:gn or :11 the ~tart of cl'nstructlon, In order !0 he;p rk!ermine the 
approp:iate r.1l1t, C~dditiona! soil borings or Jest pit~ m:!y be 1..tili2ed, or ::ench 1ests 
may <>I~ be used. 

A slurry wrtl! v.;mld be insralled u~ing a -~pecialiud !ong-:'e&.::h e\icava!or capabie of 
cxcilvating to tf'.e desired wall depth. The maxtm"Jm wall depth would be 60 feeL 
Wall w1dth~ vary wi1h the eqt,ipment used. and are typi<::rtlly on the order of 2 to 4 
feet v.ide. As :.pec.ali7.ed e:o:ca-..·ators ex1st ;c rt.Jch approximalely 80 feel, no 
eqmprru::-nt !imitation~ are expected. The cxcaval;)r wou"d be used 1o excavilte lhe 
.soil$ and the area would he backfill::d usir.g a m1xture of bentonite and excavalcd 1ooil 
or tntrodu~:ed sol!. During excav.JttOJt of the trench, th~ slurry nixtv(e would be used 
to support the trench side~ ar:d prevent zo[apse. Olhcr add1t:ve<; would he constdered 
during the mix design based on Site soil co!\.:itm!lS and pmf!O$ed future hmd use (i.e., 
traffic !uadingJ. Spoils from the wall excavation woo!d be segrega:<Xi 2.nd managed 
as hazJtdous as would other -soils 'from the Site. The wa\1 ronstroctlon would be 
perfonm::d in one contin'JOOS trer.chmg opcratJOn an:l would rreate a contmuous wall 
at the end Df construction. 

A limned <Wlr>tmt of soil with DNAPL irlpacts will remain downgradient. ir from o:· 
the v.·al1. The impacted n:atertal will be located within thin ~and layers of the 
interbedded u:1it, at depth ':ldov.- the rivet channeL Should roobHe DNAPL elii$t in 
tllesc layers. construt:!iVI'I of the wall wdl remn~<e the drinng force for any DNAPL 
mign~tion, 0:"1PAL ln the;;e !hlt\ sand !ayers w111 beeome isolat..:d ftolll any 
remainir.g DNAPL hea.!, ar:d gn.:n.1ndw.ucr gradten:s in the area tmnediotely in fronc 
of the wall will be e.:gn1fteamly d:m\ni:.hed, further !im!ring .lny p>1tel'.tial for 
sigr;ificant 1:1igrmion. T'ne d\ssolutL_"'U of ttm rt:i>JI:\ua\ DNAPL may provide ~ long 
term ::mur;,:e of COC 10 lit('- grovndwater in the imn1ed1at-: vK·inity of a thm ~<~nd layer 
contai:'ti11g DNAPL However, because of !he rela>vc:y low solubil:ty of PAH. rhe 
bi<:ldegractabili:y of 1he.se cor;1pounds, and the lower gradients, these kx:s!iud 1mpacL\ 
are nut expected to afte.:: the st~rface sediment\ m the nver, 

To determine !be cffeelivcnc,_-, of the wall over the long·term, groundwater 
mor.itoring would be u\ed. The g«:;;.mdwa~er non:wring v..oold jave the goal of 
de-nomarming tlu! the wail was pre~<entiog gro,.mdwater wi1h cotKeotration:; of COC 
acceding PRG~ from re:ll;:hmg (he Sr. Joe River. Monitur'.ng would 1ndude 
monitoriag of grouwJwaler ele'<a!iom to de!emur£ if groundv.atcr flow was as 
de~tgned. Concentratiom of COC :n grnundwarer could also be monitored 
downgrudient and "' the erxh of the ecmaioment wa!f. Tf'.e monitoring progrum 
wDUid need to he d~igned tv acccun: f01 the presence of DNAPltn sorn!Z' thin sand 
l<!y.cr<; downgradient of! he wJIL 

Should moni10rmg_ l>hm_v :h<:l the W41J w:1s not preventing groundw;11er, with 
wm::<:::mratk1ns o! COC exceeding R/;0 3 PROs, from reaching the sedimen~ in the 
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St. Joe R1ver, contingent action~ would be necessary. Contingent action). could 
include modification of the wall, solidification of upgradient soils to prevent le<.~ching 
to groundwater, or hydwu!ic cont<.~inmenl of groundwater 

5.3.5.3 Capping of Nearshore Sediments 

The near~hore sediments would be capped as discuSsed in Alternative 3a and as 
shown on Figure 5-7 and 5-8. 

5.3.5.4 Assessment and Monitoring or Capping of 
Offshore Sediments 

The ofhhore 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 

Jnstitlllional controls would be placed on groundwater and land me as discussed in 
Alternative 3a (Section 5.3.3.4). Monitoring of groundwater !low direction and COC 
concentrations would be used to ensure that groundwater flow <md COC 
concentrations were as the remedial action design anticipated, which would maintain 
the cffectivene~s of remedial actmns. Momtoring could also he used to collect 
additional data that could be u~ed in evalumion of contingent actiofls, 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 mstalled as neces.~ary to meet the data needs of the monitoring 
program. 

5.3.6 Alternative 4a 

Alternative 4a addresses the RAOs through: 

• A combinatiofl of removal and solidification of potential sheen causmg 
wils and sediments along the shoreline (RAO 2). 

• Remov<Jl of surface sediments that exceed PRGs mtd could cau~e risk to 
benthic or aquatic receptors (RAO I). The backfill incorporate.~ methane 
collection ~hould •,orne methane generation continue from the remaining 
~ediment~ (RAO 2). 

• Natural biodegradation of COC in groundwater to concentratiOfls below 
PRG~ prior to groundwater contact wllh ~cdiment (RAO J). 

• u.~ing ero~ion-resistant backfill 111 sediment removal <:~reas and monitoring 
of loL·ations where subsurf<Jce sediments ellceed PRG~ tOr potential 
mobility (RAO 4). 
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• Institutional controls on groundwater use and land use (RAG 5). 

The conceptual layout of Alternative 4a is ~hown on Ftgures 5-9 and 5-10. 

5.3.6.1 Removal and Solidification of Shoreline Soils 
causing Sheens 

The shoreline ~oils and 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. Unhke Alternative 3a, where the removal and solidification actions were 
integrated with capping, the shoreline work would be integrated with the remo-.al of 
surface sediments. The removal would be accomplished in a similar fashion to the 
surface sediment removal (Section 5_3.6.2). Backfilling would be similar to 
backfilling of the shoreline removal required to incorporate a cap in Alternative 3a 
with the exi~ting river bathymetry. 

5.3.6.2 Removal of Nearshore Surface Sediments 

The removal would be completed w permanently reduce risk to re~:eptors from CGC 
in surface sediments to acceptable levels and achieve RAG I. This removal would 
include the surface sediments exceedmg PRGs and the underlying subsurface 
~ediment to a depth of three feet. This depth was used to provide a <:onservlltive 
removal depth based on existing estimates of maximum scour possible during 
flooding events. The area removed would be b<Jcktil!ed 10 match the existing river 
bathymetry. A methane venting system could be incorporated into the backfill, 
similar to the system described in the cap in Alternative 3a. This removal and 
backfilling would also accomplish RAG 4 for this area by removing the subsurface 
sediment exceeding PRO~ that could conservatively be eroded. 

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

• Area of sediment removal (determined b}' bioassay and chemic<-~1 
analyses); 

• The removal depth (determined by required depth to prote~:t receptors <~.nd 
prevent future scour); 

• The preferred removill method; and 

• The backfill type, thicknes.<., <1nd placement method (modeling of potential 
scour and cap ~eulement). 

For the FS, it is as~umed that the area exceeding the PROs for RAG I would be 
removed. Dcstgn could mclude :Jddrtional <;ample collection <tnd analysis (chemical 
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and bioassay), geotechnical unalysb, or bioassay to refine the area of ~edimcnts to be 
removed and removal and backfi!ling methods. 

The suh,tantive permit requirements Me anttcipated to involve a study of the effects 
of dredging on water quality, evaluation of the potential for downstream tn:m~pon of 
suspended sediments, and an evaluation of the potential effect~ of dredging on aquatic 
receptors. These evaluations would demon~tratc the relative risk to aquatic receptors 
between removal of the sediment versus leaving sediment m place. Exi5ting ~tudies 
indicate that approxim<~tely 0.2 to I% of dredged sediments can be C.llpected to be 
resuspended in the water column using mechanical removal techniques (WEDA, 
2001)_ Alternately, resuspen!;JOn from mcchamcal dredging, even using a water1lght 
("environmental"') bucket range from 0 to 300 mg/L (EPA, 1994). Based on the:>e 
estimate:>, 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 <>torm events. While 

·the rna~~ of COC per unit of river water would be higher during dredging than during 
Hooding, the total ma::.s of suspended COC in the river would be lower than during 
tlooding because the majority of the sediments would be removed by the dredging. 
Th1s comparison of dredging and scouring indicates that impact:> of the dredging 
could be significant and must be carefully balanced against leaving sediments in 
place. 

For the purposes of the FS, lt lS assumed that appro:o:;imately one-half of the surface 
sediments would be removed using a shorc-hased excavator or crane. A barge 
mounted crane or e:o:;cavator would be required for the other one-half of the sediments 
due to the water lkpth and di~tance off ~hore. The removed ~cdiment~ would be 
offloaded in the uplands portion of the Site in bermed areas designed to contain the 
wet ;;edimcnts. 

Removed sediments would be dewmered 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 to a Nationwide 38 permit per Section 404 of 
the C\"'A or an NPDES permrt (or substantive requirement~ thereof), as determined 
by the final permitting requirements. Dewatered sediments would be loaded and 
tr<m::.ported off-site for treatment and/or di~posal. 

Dredging would be performed until the design depth was reached. After this 
occurred, confirmation bath}'metry or .~ampling could be used to ensure that the 
design depth wa~ reached. To provide for long-term stability in the areil of removal 
and to prevent receptor expo,ure to deeper sediments in the area of removal, the 
dredged area would be backfilled using a sand and gravel material designed to resist 
erosive force~ in the river. 

Monitoring of sediments would be required to ensure that a sufficient area of ~urface 
~cdiment was remo\·ed, to determine whether .'>edJment resu~pcn'iion and tran~port 
during dredging could be cau~ing unacceptable down>trcum conditions, and to en~ure 
construct\On quality of the backfill. Long-term monitoring of the backfill may be 
necessary to ensure th<tt backfill !\:main~ in plm:e over time. Monitoring of .water 
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quality is a typical component of dredging operations to determine potential effects 
on downstream water <Jnd sediment quality due to the resuspension of sediments 
during dredging operations. 

5.3.6.3 Assessment and Monitoring or Capping of 
Offshore Sediments 

Offshore sediments would be asses~ed and monitored or capped as described in 
Alte'mative 2 (Secnon 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 4h addresses the RAO~ through: 

• A combination of removal and ~olidification of potential sheen causing 
soils and sediments along the shoreline (RAO 2). 

• Removal of surface sediments that exceed PRG~ and could cau~e risk to 
benthic or aquatic receptors (RAO 1). The backfill incorporares methane 
collection should ~ome methane generation continue from the remaining 
sediments (RAO 2). 

• Enhanced biodegradation of COC in groundwater to com.:entratiuns below 
PRGs prior !0 groundwater contact with sediment (RAO 3). 

• Using erosion-resistant backfill in ~ediment removal areas and monitoring 
of locations where subsurfa~.:e ~ediments exceed PRGs for potential 
mobllity (RAO 4). 

• Jnstllutional controls on groundwater use and land use (RAO 5). 

The conceptu:~llayout for Alternative 4b is shown on Figures 5-J I and 5-12. 

5.3. 7.1 Removal and Solidification of Shoreline Soils 
Causing Sheens 

Shoreline soils would be soliditled ;md sediment~ would he remo'ved as discussed in 
Alternative 4a and a.~ ~hown on Figure~ 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 levels, a~ 
described Alternative 3b and as shown on Figures 5-11 and 5-12. 

5.3.7.3 Removal of Nearshore Surface Sediments 

The nearshore surface sediments would be removed as described m Alternative 4a 
and as shown on Figures 5- I I and 5-12. 

5.3.7.4 Assessment and Monitoring or Capping of 
Offshore Sediments 

Offshore sediment.~ would be assessed and monitored or capped as descnbed in 
Alternative 2 (Section 5.3.2.3). 

5.3.7.5 Institutional Controls and Monitoring 

Institutional controls and monitoring of groundwater would be performed as 
described in Alternative 3b (Se..:tion 5.3.5.5) . 

. 5.3.8 Alternative 4c 

Alternative 4c addresses the RAOs through: 

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

• Removal of surface sediments that exceed PROs and could cause risk 10 
benthic or aquatlc recepton; (RAO 1). The backfill incorporates methane 
collection should some methane generation continue from the remaining 
~edim~nts (RAO 2). 

• Containment of groundwater containing COC at concentrations, which 
may exceed PROs where groundwater di>charges 10 sediment of the St. 
Joe River (RAO 3)_ 

• Using erosion-rcsist:mt backfill in sediment removal areas and monitoring 
of locations where .~ubsurfuce ~edimenls- exceed PROs for potential 
mobility (RAO 4). 

• Institutional controb on groundwmcr use and land usc (RAO 5). 

The conceptual layout for Altcmativc 4c is ~hown on Figures 5- I 3 and 5-14. 
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Removal and Solidification of Shoreline Soils 
causing Sheens 

Shoreline soils and sediments would be removed and solidified as described in 
Altern<ttive 4a and as shown on Figures 5- I 3 and 5-14. 

5.3.8.2 Soil-Bentonite Containment Wall 

Groundwater containing concentrations of COC exceeding levels protective of 
sediment would be contained as described in Alternative 3L: and as shown on Figures 
5-13 and 5-14. 

5.3.8.3 Removal of Nearshore Surface Sediments 

Nearshore 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 of 
Offshore Sediments 

Offshore sediments would be assessed and monitored or capped as descnbed 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 3c (Section 5:3.5.5). 

5.3.9 Alternative 5 

Alternative 5 addresses the RAOs througf-1: 

• Removal of ~heen-causing soils and sediments along the shoreline (RAO 
2). 

• Removal of nearshore sediments that exceed PRGs and could cau.'ie ri~k to 

benthic or aquatic receptors (RAO I) or cause ~heens in the future (RAO 
2). 

• Containment of groundwater containing COC at concentrations, which 
may exceed PRG.'> where groundwater diM.:h<trge~ to ~ediment of the SL 
Joe R1ver (RAO 3)_ 

• Removing tlearshore -;ediments that exceed PROs, and con~trucuon of a 
cap over the offshore area of potentially mobile sediments (RAO 4). 

• Jn~tituuonal control\ on grour~dwater u~e and land u~e (RAO 5). 
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The conceptual layout for Alternative 5 is shown on Figure~ 5-15 <~nd 5-16. 

5.3.9.1 Integrated Removal of Shoreline Soils and 
Nearshore Sediments 

As discu~sed in previous allemattves, shoreline soils and some nearshore sediments 
inside the currently boomed area are the soun:c of ~heens that appear trl the St. Joe 
River. Nearshore surface sediments present a risk 10 benthic and aqu<.~tic receptor~. 

This allermlttvc proposes an integrated removal of these soils dnd ~ediments, thus 
achieving RAOs I and 2. By integrating the removal action with u shcetpilc wall; a 
portion of a containment wall to minimize groundwater and DNAPL movement 
would also be constructed. 

Prior to construction, detailed design and permilling (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 inciLJde collection of additional 
sediment samplcl. and chemical and bioassay testing to determine the e:>~.act 

dimensions of the removal area and the removal depth as well as the preferred 
removal method. Also included would be a bathymetric and bottom condition survey 
to determine the conditions along the wall alignment, additional soil borings and 
sediment cores to determine soil conditions along the proposed wall alignment. 
Modeling would be used during the des1gn process to establish grain-size for the 
backfill and to estimate potential backfill settlement. 

Permitting (or the substantive equivalent thereof) would be similar to that for 
~ediment removal in Alternative 4. The sub~tantive permit requirements are 
anticipated.to involve a study of the effects of dredging on water quality, evaluation 
of the potential for down~tream tran~port of ,suspended sediments, and an evaluation 
of the potential effects of dredging on aquatic receptors. These evaluation~ would 
demonstrate the relmive risk to aquatic receptors between removal of the ~cdim<:nt 
versus leaving ~ediment in place. 

To construct Alternative 5, a steel ~heetpile wall would be driven around the area of 
both nearshore sediments and shoreline soils. One Sidewall would be in the St. Joe 
River and another parallel wall would be at the top of the riverbank adjacent to the 
Site. The two walls would be connected by perpendiClllar walls to form a sheetpile 
cell enclosed o"n all four sides (see Figure 5-15). This area is roughly equivalent to 
the area that would be removed at the ba~e of the shoreline ~xcavation in Alternatives 
2 through 4 and would encompass the area of surface sedimento. that exceed PROs. 
One advarltage of creating a sheetpde cell over traditional dretlgmg and excavation is 
phy~ieal isolation of the area, minimi:c:ing the potential for releases to the St. Joe 
River during removal. However, disturbance of .~edJmcnts an.d re~uspen~ion of 
sedimcrll il> cxpel:ted during plal:ement arJd removal of shectpiling m the River, ,~s thi~ 
involVes pu.;;hing the sheets into the sediment~. vibratory impacts from drivi11g the 
sheet pilmg into place, and di~turbance of the sediment when rcmov1ng the ~heet 

piling. A second advant<Jge i~ to prevent sloughing or· .;;urTounding ~cdiments into the 
excavated area, which reduces the required volume th<Jt mu~t he removed to re<~ch 
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deeper sediments. Fmally, the sheet ptling forms a containment w:lll that would be 
used for groundwat~r containment as dtscussed later in this section. Disadvantages of 
u~e of a sheetpile W<lll include the liml(ation of <.~dditional excavation, if necessary, 
the relatively higher cost, and the poterHial for resuspension of contctminated 
~ediments dUring placement <Jnd removal of the ~heetpiles. 

The sheetpile w<.~Jls of the (;ell would likely be driven parti<~lly from a barge in the St. 
Joe River, as the outer wall of the cell would be greater than 50 feet offshore, and the 
remainder of the ~heets would be dnvcn from onshore. Interlocking sheets would be 
used so that the cell would be largely watertight. The cell would be partially 
dewatered after completion, but due to the water depths (up to approximately 25 feet 
water depth in the river) some water would likely need to be' maintained in the cell to 
balance the force of surrounding river and soil. Excavation would be performed "in 
the wet." It is assumed that the average depth of removal will be approximately 8 
feet. This assumption is based on sediment cores near the shoreline in which 
sediments exceed PROs between 9 and 14. feet in depth, and sediment cores farther 
from the shore in which sediments exceed PROs to a depth of approximately 0 to 2 
feet. Excavated soils and sediments would be dewatered in temporary dewatering 
cells constructed in the upland~ portion of the Site within the AOC. Water generated 
by dewatering would be treated and discharged to the St. Joe River. 

After excavatron, sediments in the water Within the cell, wh1ch would contain 
significant amounts of suspended solids created during the removal, would be 
allowed to settle tO minimize the release of solids during sheetpile removaL Some 
resuspension of sediments is expected durmg the sheetpile removaL The settled 
sediment~lsoils would be sampled to determine the quality of these ~ediments/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 backfilled after excavation and 
establishment of acceptable sediment quality withtn the cell. After backtilling and 
establishment of acceptable water quality within the cell, the ~heels 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 
des(;ribed in Alternative 3c and <IS ~hown on Figure 5-15. The actual alignment of the 
barrier wall would be dependerll upon detailed groundwater modeL~ used a~ part of 
design, as di~cussed in Section 5.3.5.2. The remainder would be 'ialvagcd for reuse or 
recycling. Similar to Alternat1ve.~ 3c and 4(;, this barner wall would be designed such 
that 1t prevented flow of groundwater and DNAPL migration from the source area of 
impacted soils to the St. Joe River, thus <~chieving RAO 3. 

Monitoring would be rcqmred dunng sheetptle placement and removal to determine 
impact~ on the St. Joe River. Monitoring would at~o be required during con~truction 
to emure that the proper depth W<lS removed and to confirm sediment quality after 
fallback. 
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5.3.9.2 Shee1pUe WaH Containment of Groundwater 

After rcmov.U of the \t::.tmcnts ~nC. bil<:kfdli:~g, sheets on rr..e sides pe-rpendJcu!<U" lo 
th<: riverbank a..'!d m the :iver W<>uld ':Je Jl'lllO'<ed. Some- r;f lho;;se sheel<. wou:d be re
drm:n in the uplands portion or' the Site to form a bar.ler wall. The barner wall 
would contiiin groundwu.fcr w:th com:er:irations of CDC exceeding :he PRGs fur 
RAO 3 .and DNAPL The ..iepth and later.J extent of the wal. wo'Jld be the ~ame as 
!hal of a sml-bentonite \!urry wai~ and ;he design would reqmre tl:e same detlllled 
groundwater flow modeling. fate arxl :ranspon modeling and pe!er:ually adeilJOnal 
:.oil borings ;U the: Site. The <J.ssumed e>:(ent of the wall is shown o:t Flgules 5-15 and 
5-16 

Corrosion of 1h<: wall would be prevcmcd, if nt.'t.-essa:y, by use of cmhodic ;1roteuion. 
An ~valuation of corrosion pole-ntial and rate, wculd be pe~fonne.i by a corrosilm 
engineer during the design phase. to determine whether or nol cat~ic proiectlOfl 
would be required~ Such evalua!ioils typically involve consideration af ~oil moisture, 
soil pH, soil elc.trical conducl!vity, and soil aeration, 

A;; witt a wil-ben!m:ite slurry wall, monitoring of grm.mdwalcr i1ow and COC 
com:er.tralioJ would be used to determine if the wall was functioning os designed and 
c:-tttlively preventing gcouodwa!er rnigrat:oo :c !he Sc JOI! R1ve1. Momtoring could 
.a!.~o t.; u>Kd to col!ecl information for evaluation of potcnlial comingem ac1ions. if 
neo;-essary. 

5.3.9.3 capping of Offshore Sediments 

In order lO ?reveflt p;1renti11: em~ion ,1f seJ.Ime:ns ;hat could pDte:ntially cause rlsk 10 
receptors downstream, an erus:on resistant cap would be m:.;tal:ed over :ho'<e area.~ 
where ::.edillknlf, exceelhng RAO 4 PRG, .:::ou:d be crudeoL 

A~ di..cuss~d regardir,g caps ir tl:e near.:.llote arra, ~he final !yj:lc of c2p would be 
determine-d during remedial Je,;g!l, De,!ga woJid iw.;!ude, 

• Co!Jectic.u and analysis of additioua! sediment cores to refine the .wea:. 
that would need to be capped. and :c: prtn'Jdc phy~icul estimates of 
--ec!imenl prvpt;:r:le5 fer ,,h:,ignmg :he cap and .:::ap plm:e:ncnt rec~mique" 

• Refinemen1 of the PRGs area \o be addressed through chemica; and 
blOIOg!C1i !C~tmg 

• AdditiOnal measmcmcnl'- or rh)'~ical propert1e1<. ar.:l radm!'>Q!Opt datir.g :o 
provide additional information on the depth and distributiOn of nver :SC()\.If 
utltl depo~itional events. Barhymt:tric and river bortom condi!inn "urvey~ 
would be perfornm.l to provide infonnali(ln for the cap de;ign nnd 
pbcemenL 
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• Modeling to dcu:orminc the p:oper grain-size and tbckncss br :he C.lp. 

potcnti:ll -.cttlement of tbe cap, nnd poten~"W for ::is:utbance of !be 
sediments during CliP placement. 

A combination of all of these factors would De used to determir.e the pmper Lap type 
arrd placement method. 

Tne FS a.-;sumes that a two-foot thick Gtp woul<! X used <~l the Silc. cuntructcd vf 
scour resistant sands Md gtuveLs <lnd placed as described in A21em:lt!Ve- 3. 

~1ot~iroring would be required during and 1mn:cdwwly .. !·:et Lap c;m~tmction to 
ensure that water quality was maintained durir~g the cap placemenL This monitoring 
woul.;! involve mea~urements of nver turbidity n.;J water qual11y. C-<:ll".~t:-t:clloo 
q:.~alily momtoring w~1u!d a[~o be used to enl!urc and that the cap wa,.; constructed 
ii<:CO!dmg to the des.ign, This monitoring would !Odudc bathyr.'lctry afld sedimerrt 
cores. 

Long~term rr.onitorir.g ~ould be requfred to e.nsure continued efl£-(:tivencss or :he C<J,p. 
Thi.; monttor:ng would Include M:diment cores to ensure that rhe cup was maintainir_g 
:he de<>ired thickness. 

5.3.9.4 Institutional Controls and Monitoring 

Institutiuna! contro.s would be placed un groundwater and land usc and ;nonito;ing of 
ttrounCwtter won:d be Jmplcr:Jer.teC &s described in Alternauve 3c (Section 5.35.5). 

5.3.1 0 Alternative 6 

Ahcrna:lve 6 oddresse~ th~ RAOs through: 

• Ren:oval of ;;heen-causing ~oil~ and sedm>em~ along the: shoreline (RAO 

ZJ" 

• Remov.Ji 'of :.eaHf.ore ;,edJmcn:s tf'..at exceed PRGs and cOuld cause ri~k to 

benthic or uqt.JJtk reeep!ors (RAO J) or cause sheens in the future (RAO 
2) 

• Soii.d:ftcat\on of 'illt!:. that b:ch :o ground.,..·ater and could cau.;c 
g:ounf.vn1er exceedtng PRGs. to be d:<:.ch<iig<:J into sedimer~l (RAO 3) 

• Removing sedJmenh that e_xceed PRG\ (RAO 4}. 

• !nMitu!ionat control<;. on groLndwater u~ dnd I ant J~c ( RAO 5 ]_ 

The wncepmallayout of A!tem.uive 6 is .. t:own on Figures 5-1 7 ~md 5-; &. 
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5.3.10.1 Removal of Shoreline Soils and Sediment 

ShoreLne .>01;5 a:td adjacent nc<trs-hore ~dimen: would be removed as ;!i$CD'>>ed in 
Alternative 2" A;., Alternative 6 includes remov<~l of all .-.ed1mcnh exe>..'t'ding 
concemr;t\!Qn<: pro!ecnve vf aqua!i<.: ;;.nQ: ber.tl\ic receptors,::.. deeper shore·ine rcmcvut 
is planned fer integration wilh the ~ediment removal. This deeper !<!mow.! is shown 
on Figures 5·17 ,md 5·18. 

5.3.10.2 Solidification of Upland Soils 

Solidification could he tlsed :c prevenr le<lching fm:n wi! 1.0 groundwater. which 
wl•u:d prevent ground~Nate 'With concentr:J.Iions of COC exceeding PRGs from 
rellching the sed1ments i:l :he SL J;;x; River. This ~o!idifica1ion would be 
accomplished through in sllu sl!a!lcw So: I mixing. 

Design uf :he soil stabilization wun.d i:1dude: 

• Determining the rnix de::>1gn, which typically involve" bench tes(ir.g of 
:0.<-'lidif~eatior. maleriah and ~tle ~oil. 

• Grou:~dwate: modeling to de1ermice :~e e!1ec:;, of solidifkatkn on 
groundw..11er flow_ 

• Refine:ner.t of the area to be ~olid1fied, whic:h could mdnde additwnal soil 
boring;;, 

To solidJfy llle.\C soils, sed-mixing eqmpment would be mobiltzerl 10 the Site. 
Necessary eguipmenl includes a i¥gc excavator or cune WJtb r;;ix:ng deck and auger, 
a mill for mixing the so:idilication agent;, (likely tO be ber.toni:e ,and eement), tmd 
eqwpmenl for management of the solidrficmion agem, ~och as pumps, tat'lks, and 
ptpi::1g. T:Je augers are adva.11ced in cver:ap?ing columns to t~e nef-essary dcp!h and 
agen:s are added as slurry du:-ipg the mixing, A te~t CDlurn.:l wo.lid typkaHy be 
completed at the beginning of construc1m:1 to venfy that the mix ~" effective at 
solidify:ng tl:e solli>. 

For the purpose of the FS, lhe area cf hlii requi~ing stabilmnion is conservatively 
assumed !<-"'be the ;;pproxlmatc area in which the groundwater currently excee3s It,(; 
working PRGs for groundw-.~ter, which includes MCLs (PRCs for RAO 5) uoo !hoke 
conccntranonJ. _Droleet:ve of "Cdiment-dwelling organi;.ms in tOC Sr. Joe River {PRG;, 
fo( RAO 3;. nus atea is ;,\)own on Figure 5-17. For the purposes of-the FS, it is 
<>:.sumcd that the ~tabJ :1>:atklft will extend !O the bo1to;n of I he U;Jper i11terbedd::::d vnit. 

The .~o!! m1xing process introdoccs :na\erial to !he ~oll, thus il inmoa~e~ the ~oil 
•m!umc in llle mixtng .:rca ~md re'>ults m excess sod. Th:s ~oil can he contained in 
place with a cap, if it i~ accept.Jble: :o change the grade at the S1~e <~.nd the comJinment 
.:>f ~ci 1 Ia pia.:e would not allow triln~port to ,_mother medium (groundwater, stlrf<Jce 
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water). The g:t<ncr:ned <mil is frequem:y mi>;cd wtth rbc ·introduced ~tabiliLation 
mmerial and w tw, little leM:hmg potenlinL 

5.3.1 0.3 Removal o1 Nearshore and Oflshore Sediments 

Sediments tl1al cxL-ced the PRG,j fm ~edi!'Th!nl woutd be removed and trented (arldlot 
contained in the up.aw.b:), au:x:nuptbhing RAO 2 in the nears.hor~ area and RAO I 
and RAO 4 in !be nearshure and orhhore sedimen!S. T~e :>ediF.Jer.ts would be 
removed by barg::>mo•Jft:cd mechanical means. 

Remedial de£ign for 't~e rernoval would inclm:le: 

• A sedimem inve¥igauon to ref:ne the area of sediments !ha1 would have 1o 
be removed; 

• A s!u.;ly of the re;;uspeosion w be expected during removal and the
potential effecJS (ln water qo<~li<y .and -downstream sediment quality: 

• An analysis of the mos! efficie:lt combin::uiM of me1h00s. {shore·b.lse<! 
excavation versus barge-based dredging or excavation) to removed t~ 
sedimems; 

• An analysis of dewatering and wm:er treatmEnt requirement.>; and 

• Evaluat1o:1 of the backfill ty?;! lObe U<;ed onC the placement method !0 be 
used to mir.i1:~ize sedirnent resu"pens:ioo during bad. filling. 

Sedirncns woJ!d be removed by the mean~ ident1fied in !he design (e.g., dewatered in 
the up:and.;;, and loaded and treated and/or d1$po.>.ed off-site). The re-moval wocld 
likely be perl0~r:1eri with a mechunical dredge, as discussetl in Altenativc 4 !SectJOn 
5.]_6.2). The remov<.~l i~ assumed t('l average 6 fee! deep, w~ich is: the average depth 
ol ::.cdiment e~ccedi!'tg PRG-s. The removed ."¢diments wodd he plaeeJ in 10¢ 
uplands p.Jnion of :he Site in bermed cells for mana.gemem. Sediment~ woJ.,Id be 
dewatered in !he t.pl.an<ls pOrtior. or the Sue. and rnnnagcd as dc:ermir:cd. 

5.3.10.4 Institutional Controls and Monitoring 

After :>!abili1Jtion .::f the uphutb soib, these sml<. <,vilJ he highiy imperme.lbk. 
Moniloring of ~unot:ndwg gmundwmer WO\Jld be pcrfonUt~d to deternlne the 
effectivenes:s: of the ;;:medial ac!iOti. An uppropriote monitoring prDgrar.J wou -d be 
determmed :h f41rt of r.:.:ttedia! design, and could in·clude u~e of ell.n:ting or neW we !Is. 
depending oo rht .:U!W needs of the moni:ooog prugmm New monitoring ~Neils. if 
required. wuuld be mstu!kd us part of tmplemeottlt'on of ttle monitormg program. 
Dependmg 0!l !he re<.U!t$ uf thit. r:mnitotiog, it rr;ty he pos<.iblC to -distQJl!inue 
insmut:on.U comrol<~ on grouxiwa;er m.e Jf all groundwater on the Site w;J.,; witt:in 
ac..:ept;;blc cuncentn:tioos for t>\e a~ drin\o:'!g waler. Aftt:r completion of 
GoJidifK-;l!mn. <.urfan: ;,ci! ccndltlon w;.uld ?t ('V<l:Vilted w de1crrnin~ if hwJ u•c 
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controls were necessary as well. The ~o!iditkation process and re~toration of this 
area of surface soils may reduce the concentrations of COC in surface soil such that 
land use restrictions for residential use may not be neces~ary. Monitonng would 
likely be required 10 wnfirm cominued performance of the ~tabilization me<t~ure~. 
lnstiiLitional controb on the river will likely not be required _due to removal of all 
impacted <>ediment. 

5.3.11 Alternative 7 

Alternative 7 addre~ses the RAOs by: 

• Complete removal of all accessible soils and groundwater exceeding 
PRGs (RAOs 2, 3, and 5). 

• Removal of sediments that exceed PRGs or could cause sheens (RAOs l, 
2 and 4). 

The concep!U<~I 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 ilccc~~ible soib in the uplands that ;uc determined to 
leach to groundwater at concentrations that exceed groundwater RAOs (RAOs 3 and 
5) would be excavated and taken off-site for treatment or dtsposal. For the purposes 
of the FS, soils which could leach to groundwater at unacceptable levels are those that 
exceed Region IX PRGs for leaching to groundwater. As part of a final remedy, ~ite 
specific leaching concentrations could be determined. A limlled amount of 
inaccessibk impacted soil will remain in this alternative. Thi~ inaccessible impacted 
soil is the thin ~and layers at depth that extend beneath the river channeL The volume 
of impacted material remaining beneath the river channel is limited, as is the potential 
for receptor expo~ure to these soils. Diversion of the river to remove these soils is not 
warranted based on the limited volume and risk. 

To acce~s the depths of the soil (approximately 60 feet), shoring would be required to 
al!ow excavation in these soils and to minimize infiltration of groundwater into the 
excavation. While the finul means of excav<Jtion and support would depend on the 
final extent of excavation and selected contructor, for thi~ FS. the excavation was 
assumed to have the following components: 

• Sloped side~ in the upper 40 feet, except along the SL Joe River. where n 
~heet pile-shoring ~y~tem with tie-bach i~ as~umed to minimize 
infiltration of water: 

• Use of sheet piling with tie-backs below 40 feet in the excavation, to 
minimize groundwater infiltration in the deep suml unit and provide for 
.~table excavations: 

• Dewutering through dewa1ering potnt'i <Jnd pumping from the excavation; 
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• Containing upland soils 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 to an average depth of 8 feet. Soil 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, monitoring 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 8 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 long-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-site 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 biological 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 Idaho, and EPA have not established 
freshwater sediment cleanup levels that would be applicable for the Site; 
therefore, the following approach for delineating the extent 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 (LAEn, and the 
Minimum Cleanup Levels (MCUL) and corresponding second Lowest 
Apparent Effects Threshold (2LAET) equivalents for sediments in 
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Puget Sound. Th~ LAET.and 2LAET values are used in cases of 
either very low total organic Garbon (<0.2%} or high organic carbon 
(>4%) sediment concentrations. Exceedance of the SQS will mark the 
reason to initiate biological testing (see step two below}. Th~ MCUL 
is the maximum 11llowed chemical concentration in sediment to be 
achieved after completion of cleanup actions. 

Step Two. For those sediments that exceed the above SOS (or LAET) value, 
perform follow~up biological testing. Method$ used by Wash!~ 
State for at least two acute effects tests and one chronic effects test 
will be followed. Follow-up biological testing will be used to 
demonstrate site-specific eHects lo benthic organisms. The u&e of 
marine standards for invoking bioassay testing is justified because 
PAH compounds have a mode of action of narcosis (arrested activity} 
for aquatic animals. This mode of action is not significantly affected 
by ion strength of the medium, which is the main difference between 
freshwa1er and marine water. 

The result ot this stepwise approach will be to more firmly delineate aediment 
eleanup boundaries using results from site~spe<:ific biological testiflg during 
remedial design. 

Physical conditions of lhe river would also be assesaad to determine design 
parameters for a scouNesislarrl cap. The cap would be monitored to verify 
performance and long-term stability. 

Institutional controls would be u&ed to restrict groundWater and land us:e, and 
to protect the sediment cap. 

5.3.13 Alternative 9 

Alternative 9 Addresses the RAOs by: 

• Removal of the vpper 20 feet of Upland SoH area that leach creosote· 
related COCs to groundWt.ltcr. thermat treatment of the removed soU to 
prevent groundwater c-ontamlnaHon followed by on~stte disposal of 
treated $011$.. SOlidification of deeper upland soils (below 2() feet as 
necessary). The combination ot removal and stabtllzation will leave 
materials 01\--'sile that will no longer leach PAHs to groundwater, thereby 
preventing furthfl groundwater dia:c:h:arge& to the S1 Joe River I 
sediments allevets exceeding cleanup standards {RAOs 2 and 4), 

• Removal of soils and &edimenw along the Riverbank Seils Aroa, thennal 
treatment of these soils, and disposal on~sile. Deeper soils may be 
stabiliUd in this :.tone in eomblmrtion with the stabilization of soils in 
the Upland Soils Area (RAOs 1. 2:, 3, and 4). 

• Removal of St. Joe River sediments In River Sediment AnN~ that exceed 
SSCls and could cause risk to benthic or aquatic receptors- or that 



Fcasibdny Study- St. Manes Creosote Site- 51. Manes, fdaho 

could in the future contaminate other sediments leading to future risk to 
benthic receptors (RAOs 1 and 3). 

The conceptual 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 d~per 
contaminated soils will be treated in situ w"h in situ stabilization. h 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 stabilization would occur once the top 20 feet of soils 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 to offer the stability needed to per1orm the stabilization 
activities. 

Soil Removal (Upland Soils Area) 

For the Upland Soil area, the soils down 20 feet will be excavated and treated 
on-site with thermal desorption equipment. Treatment will be p'erformed 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 to create a stabilized material. The depth of mixing in place is 
expected to average 25 to 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 reasonably 
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. 
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• Dewatering of the excavation to allow for access for the collection of 
soil sampling to demonstrate that removal of impacted soils has 
been achieved for the upper 20 tHt of soils. The extent of 
excavation laterally will be defined by the soil cleanup criteria for 
COCs. 

• 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 excavatjon could trigger 
upward flooding. Stabilization will be performed wherever soils after 
excavation remain above the soli cleanup 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 filter 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 
very low concentration. Consequently no additional controls such as 
scrubbing alkalis or carbon bed absorbers will be needed to achieve emission 
limits. In a period of operation, when concentrations in the soil 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 materials. 

Secondly, continuous monitori.1g for CO, 0 2, and opacity will be required. In 
addition, several parameters, such as burn chamber temperature, control· 
device pressure drop, and teed 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 lor the operations plan. There will be a cost 
increase to the emissions controls that will be included as the cost of 
performing the work. 

Excavated soils will be placed in a staging pile, where preparation and storage 
prior to treatment will occur. Staging piles will be used for physical operations 
intended to prepare wastes for subsequent thermal treatment and perhaps 
solidification (mixing, sizing, blending and other similar physical operations). 
These units will be located on-site under the sontrol ef the ewneFioperator, 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 net selt implementiAg, 
meaning that a facility undergeing reFAedial eper=ations will obtain EPA's er the 
State'a appre•Jal ef the design anG use ef such a pile. A Consent Decree whish 
inoludes a StateFAent of Work will be executeS te trigger the aetivities. Pad 
design would be completed to meet a performance standard. EPA has 
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previously allowed staging piles to be used as ARARs for the remediation of 
CERCLA sites. 

If staging piles must be located on a clean 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 be 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 part of 
the remedial design. In conjunction with the soil dikes, additional controls 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 soils 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 10G-year storm event that occurred in the late 90's, 
the typical flooding 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 to 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 soils from the upland area, the riverbank area, and river sediment 
area and the elean 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 groundwater 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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nut need for the additional groundwater treatment will be ascertained once the 
grouru:fwater ARAR' has been settled, and after the in situ soil remedy (and 
associated groundWater remedy) has been lnstalted. It is estimated that over 1 
motion gallons of {poten\ial\y) contaminated water will be pumped from th~ 
excavation and 1:reated during dewatering operations-this step will flush the 
groundwater irom around the existing contamination and wiiJ enhance the 
removal of l'ftidual groundwater contaminatiOn. This is equivalent to running 
a pump and treat system In the zen& of excavation with over 40 pore volume 
fhJ&hes-this certainly will have an eftecl. The deeper groundwaler will afso be 
bound up in the jfltabUIU!d materials, which wHI treat som~ additional zone of 
PQte.nthllly contaminated groundwater. H is likely that these steps will be 
sutfielt:nt to recover the groundwaler quality in the Upland sub-area. As 
previously stated above, a contingency plan will be developed In the event 
unanticipamd flooding or Inundation conditions are eltperienced from the St. 
Joe River during the ttxeavation and treatment opetaUons. 

Welbi curnmt:ty located around the impacted upland soils area, and additional 
wells inatelled after upland &Oil$ removal and s1abilization have been 
completed, will be sampled to ctocumen1 that the impacted groundwater has 
been removed or steblllud &Ueh that the. wells are below groundw81er 
quality standards, If this does not prow to be the case, enhanced 
biotemedlatlon or monitored natural attenuation will be performed until 
groundwater quality standards haw been achieved. 

Soil Treatment: Excavated soils will be treated using thermal treatment to the 
AAO tQt uptand soils (to cleanup 'lalues developed from Table 4 in the 
Proposed Plan, and revised as Table 5·3, In the FS). On~ a- representative 
characterization analysis Indicates that the treated soils pass these cleanup 
sta:ndards, they will be replaced into the excavation area, regraded and erthet 
revegeta1ed or amended to reduce lnfi:ltration. The decls.ion tor how these 
treated soils will be reclaimed once they have been treated will reflect their 
physical and chemical characteristics; credibility, location in the landscape 
and future land use, and permeability. It may be deslrable1o reduce infiltration 
by the addition of bentoni1e to 1he soils B$ they are replaced. It is anticipated 
that the Upland Soil area may be used as a industrial site; land 1.1se O<mtrols 
will preveo1 suriace disturbance once final reclamation was complete. 

Riverbank Soils 

The removal of s-horeline and immed~ately adjacent nearshore soil/sediment 
will be accomplished by exca\latlng material in the area where !llheens are 
curref'!tly generated. This area is approximately defined by the current location 
of the surface sheen boom. Soils WO\,Jid be removed to a \lertlcal and 
horizontal extent such that all soil exceeding the cleanup "Standard is removed 
or stabilized. During remedial construction, groundwater would be dewatered 
and treated in the same system used to deal with grwndwater removed 
during upland excavation. The excavation is anticipated to eld:end somewhat 
beyond the area of the 1999 removal and into the bank approximately 30·40 
feet, which will be determined based on ~dditional delineation lnfQrmation 
obtained prior to excavation. It is possible that the deeper soils will be 
stabilized concurrent and contiguous with the upland soils stabilization, whi<:h 
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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 RAO 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 
resu"ing in the protection of the benthic organisms. This removal will also 
prevent contact with human activities on the shore of the St. Joe River. This 
remedial action satisfies RAO 1 and RAO 3. 

5.3.13.2 Sediment Treatment Detail 

River Sediments Area 

Tile removal of nearshore sediments will be performed in a manner that 
protects the St. Joe River from increased suspended solids and mobilization of 
creosote-related COCs into the river. A silt barrier will be used prior to the 
removal activities to create 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 transport 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 tile sediments 
in the river. 

Alternative 9 includes a stepwise process to develop risk-based cleanup 
concentrations 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 a 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 aquatic and benthic organisms. The process used to develop the SSCLs 
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 centimeters (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 Ill of WAC 173-204-520 
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and Table 3·3 will be compared with the appropriate generic cleanup 
screening level in Table 3·3 (I.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. 

Step 2 The second step will be to select the subset of locations to be 
resampled for biological 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 mglkg total PAH) was not toxic, will be used 
to guide the sample selection process. Concentrations of total PAHs 
in samples at the high end of the range should be at least several 
hundred mg/kg. At least two upstream reference locations also will be 
selected for biological . testing consistent with prior background 
reference sites. 

Step 3 The third step will be to re-sample and test the selected surtace 
sedime-nt locations. If 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 
one 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 surtace 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 pertormed on 
splits of samples which biological tests are conducted. In addition to 
the 16 PAHs 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. 

Step 4 The next step of this process wili 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 biological 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 Ill 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 cleanup 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 detEirmine 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 SSCL 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 identity the 
surface and subsurface sediments in River Sediment area that warrant 
remedial action to protect aquatic and benthic organisms, as defined 
by RAO 1 and RAO 4. For RAO 1, the pathway of concern is direct 
contact of surface sediment by benthic organisms. The pathway of 
concern for RAO 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 
detdgn phase in order to provide adequate delineation of the spatial 
extent of contamination. 

The approach 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. It is 
understood that subsurface sediment required further 
characterization, which will be performed during the remedial design 
process. 

The point of compliance for RAO 1 is the top 10 centimeters of 
sediment (or "surface sediment") in the St. 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 St. 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 atep of this process is to identify what remedial action should 
be taken. Two general types of sedlment remedial actions are 
envisioned: 1) removal and tteatmen" or 2) stabi!Wilion (through 
physical i$Oiation or chemical stat»llzatien). ihe proe<$S for 
selecting the appropriate type of action for any givtm sediment 
location Is shown In Figure 3-2. tf tM TPAH concentration In surface 
sediment exceeds the SSCl, then tM sediment in that area will be 
targeted for removal. The $Ub$urtace interval will be evaluated 
regardless of the decision made for the upper sediment interval. If the 
TPAH oo~nttation in subsurface sediment exceeds the ~&peet!Ve 
SSCL, then the Hdiment in 1htrl area will be evaluated to determine 
whethet stabilization to prevent erosion and doWnstream dJ&p&rSal Is 
.appropriate. If stability of subsurface Hdiment areas of concern 
cannot be adeq!.Uitely ensured. then the sediments e:~~eeedlng tl'te 
Ssct. win be ~Qted for removal, or will be stabUI;r.ed to l'fm\Ove the 
erosion pathway for exposure (RAO 4). 

Sediments will be remo'iil'd by a "dradging" opetation, for enmple, vacuum 
cemoval, long: stick excavator, hydraulic dredge. etc. Removed water wilt be 
treated to P«tvent suspoo:de<l sotkls and Cl'40$0t•l'9tated COCs from being 
released with the treated water released back to the river. The tiak~based site
spo<;ific clean up Je\Aill for PAH& in sediment will be UNd to evaluate treated 
sediments for their suitability to be returned to the river bed. The SSCL Will be 
derived during the remedial design phased by performing toxicity WSW with 
benthic invertebrates on untreated sec:Urrte'ltts from the St. Joe River. 1be 
residual PAHs in sediment following thermal treatment are not expected to be 
as bioavaiiable ns the PAM$ in the fresh sediment te•ted tor toxicity. 
Therefore. the SSCL is a c;onservative crllerion tor troated sediments, 

As for spatial and ecological e:Jrtent of sediment contamination, Alternative 9 
proposes to CQIIeet a repi'Qentative number of sediment sampfes for PAH 
concentrations. Those samples will be compared with the SSCLs. derived from 
the toxicity tests on a gradient of sediment PAH eoneentratlons. 

Ecological enent is limited to direet comaet with $e<liments, as represented by 
benthic invertebrates, Protection o1 mink is occasioru.l!y raised as an 
outstanding issue, The risk assessment dldn'l <:ompletely rule oU1 risks to 
mink. but it did indicate that any such risks are 1) due to direct et:>ntaet wh:h 
~ment rather 1han food web exposurH and 2) maf'9inal bec-ause of I he small 
spatial extent of contnminatlan. Basically, there is a marginal risk to the one 
mink that might use the contaminated shoreline, but no apparent risk to the 
kH::al mink population. The Proposed Plan did nat include s\W:Iiment screening 
values tor mink. Therefore, Alternative 9 did not irn::\ude protection of mink as 
e distinct RAO. 

Removed sediment will be dewidered on the uf>'and area Jn a manner that 
keeps the material s:egfB901ted trorn upland soils. A$ part of the sediment 
excavation work, a sheet pile wall will be installed at the perimeter of those 
-sediments that affl determin•d through '"" dit$\gn ptO<;esl!l with r111qulrt.~ 
remQvaS and treatment. This sheet pile wan w!ll be continuous and interlocked 
to prevent the migration of sediments during the construction activities. 



Removed sediment will bf!' meehaniealty excavated or hydraulically dredged 
and deposited in lhe upland area within~ detention pond for dewatering. The 
sediments will be placed in a manner in the upland area that keeps the 
sediments segregated from any stockpiled upland soils. Construction water 
C<llleeted as part of this dewatering activity will be re-circulated dlrectiy to the 
closed pot1ion of the sheet pile wall where excavation is being performed. This 
will c:ontinue until the end or the sediment removals at which time the water 
quality of the retained water will be tested and treated if necessary. The 
removed de-watered sediment will be treated by thermt'll desorption and treilled 
sediment will be replaced on the upland area, or in the river. 

Prior to disposal on-site, treated soils will be tested to demonstrate that COCa 
will not continue to contaminate groundwater. Treated toedirnerrt 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 $0\lree material areM tha1 
hod been used In flood control berms. These clean soils would be' removed 
and used as fill materials off·site- as to not raise the elevation and grades with 
In the floodway area up on completion of the project 

Alternative 9 does not propose to chemically stabilize within the river except 
potentitdly in Ole area around the riverbank SYb-area, and if that were to oeour, 
these materials would not be left as the surface sediment. but woukJ only be a 
deeper layer that would be covered wlth more appropriate sediment materials 
such as sand and gravel. In every othe-r case, stabilization in the river 
sediments refers to physical .stabilization by capping. The materials and 
thicknesses of the eap will be determined during remedial design, with the 
process Including an asaes6ment of scour in this stretch of the ~r during 
flood stage, and materials Will be used for $Ulbilization that will resist thls 
scour. The sediment transport model will b& updated and expanded as part of 
the cap evaluation proceu, By placing a cap in the areas of excavation ol 
sediments, protec!lon would be given to those areas immediately downstream 
from tM effielets of scour. This cap <:ould be treated as sediments or 8!1'9N'girte 
materials. 

Removal of surlaee sediments in the St. Joe River containing COCs above' 
SSCLs wouk1 protect benthic and aquatic receptor$ in this area by efiminattng 
the potential for these receptors to com& in contact wilh impac1ed surface 
n:diment. This remedial action satisfies RAO 1 and RAO 4. 

~·edimcmt wii~·M ~red em th.e Lipland·~~-m.oooor--tnat 
keeps Ute matofiitl se9fetmed·fttom t.tplaf\4 sai.l& The rema~ dewatered 
.edimeAt wm be ~ate& ~y thermal de64)ff)tieR MEi tr:eated sediment wm be 
fe1ala¥H oo the ~:~-plaRd area,-or in the rive!'-, Prior to .SifoPQUI OA &ite, t'eated 
sok--··Will···-* ~ed te dem<m&trate \hat ...(;:QGe .. wm not oantinue \e 

'--cootamina1ad grouttdw.ater., 
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6 Detailed Analysis of Remedial 
Alternatives 

A detailed analysis of alternatives involves the evaluation of each al!crnative agamst 
tlie nine crireri:~ identified by EPA in the Rl/FS Guidance. A summary of the analysis 
presented m this section is also provtded in tables that are included wlth the 
Comparative Analysi~ 1n Section 7. The nine evaluation criteria are broken into· 
threshold, balancing, and acceptance criteria. 

The two threshold criteria that must be met due to statutory reqmrements are: 

• Overall protection of human health and the environment- This evaluation 
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 determmation of whether the alternative is protective of 
human health and the environment in the long-term term or short-term will 
be made. 

• Compliance with ARARs - ARARs are St<Uutory requirements with which 
remedial actions must comply. A determination will be made whether the 
remedial action would be in compliance with chemical-, action-, and 
location-specific ARARs, both in the long-term and the ~hon-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 criteria. The balancing criteria 
are: 

• Long-Term Effet:tiveness and Permanence - This criterion evaluates the 
nsk that may remarn after implementation of remedial actions and the 
longevity of that altemativc, i.e. how the alternative will remain effecuve 
over time. 

• Reduction ol Toxicity, MObility, or Volume Through Treatment - This 
cnterion evaluate~ the methods, amount~. and permanence of trc<~.tmcnt rn 
alternatives. 

• Short-Term Effectiveness - This criterion addre~se~ effect~ of the 
alternative during the implementation pha~e. Of ~peci!ic concern are 
negative impacts on human health and the environment during 
implementJ.tion of the alternatrve and the length of time required to 

implement the ~!rernative. 

• lmplementability- This criterion con~iders the technical and admini~trative 
implementabi I ity of the remedial alternatives. Also, consideration is given 
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tO lhc avai!nbi!ity n{ exp.;;:t1SC, eqmpment, ami m:m:ria!s for c~nple:nentmg 
remed1al action:> 

• Coat- The JZOSI of each allcmalivc i'< cst:mated to al!Gw a -..:ompari,un of 
coq and costct"ffectiveness of t~ :emedial alter:1iltives. Co.\.ts are 
included ir Table 7~1 m lhi'i sect10n, and- Ce(ai!ed co~t..,_ arc indudcd in 
Appendix H. 

ln addition to the threshold and balancmg crireria, there ure crilena fm 
determming accept;mce of remedia_ altcmattvcs by the state and loca. 
comn:unity. These critenu un:: not spedficuJly cvului:t1ed dormg tbe fS. 
Tllese crileria <lf¢ typic'-'{JY ev .. lu:ned durmg development of the Re::on:l of 
Decis10n afte-.r comm..:nt:-; or, the FS and thc proposed plan have been te-ceive1l 
These acceptance cr:teria are: 

• State Acceptance - Thi>. criterion allows for the <.'Omments of the state 
agwdes a:ld tile tribes ir. 'Witid. the remedial actbn will Je 1mplcmentcd 
to be com;idcrcd, 

• Community Acceptanc~t- This criterion addresses iSM~es and corK·cm;, the 
wmmunily raay have regard1ng remedial actions a: adeanup sile. 

6.1 Potential Remedial Actions by Area 
For !he pu:-pou:s of the FS, altemt~~i>es are ;;ilbdivided anG evaluat{..'\l by Ciich phy;,ical 
area or media t!',_at :he remed'1al at:tion~ acii.ln:~. The phy;,i:al areas or media Dy wh~ch 
remedial action~ will "be analyzed m-e: ! -~ L"pland Soils and Groundweter. 2J 
:"!earshore Sedimcm~: and 3) offshore Sediraet:ls. Ah:ernative 9 -~lightly rcvhi* :he 
MC<il subdhi~iuns inw: I) Uplands, 2} Riverbank Soils, and 3) River Sediments. 

6.1.1 Upland Soil and Groundwater 
The remedial alternative coopcnen!s fm the upland soil and groundwater are !ocuscd 
011 achieving Lhe following ~AO-i: 

• RAO 2- Prev-ent \isibJe mJ film~ ,)f '>he-ens r>n the S-t. Joe River. 

• RAO 3- Prevent n:tgrauOn of tmpuclcd gu:..'tmdwatcr ro ~urface scdirrienf 
in the St Joe River tha\ would ;e:.ull ni COC wm;errlril\lilOS greater than 
prote.:ti ve le~t¢:s f0r ;;qutd!C and befllhic Mgan;sm~. 

• lt.\0 5 --- Prevent rt::\ttlenllal .. wd <.:omrr.ercra. tnge:>uon 11f <1nd derrrcal 
contact v.i:h COCs it~ groundwuter Jt cortcentmtion~ greater t!Jan 
pmtccllve- levcl'i, 

E;rh aherr.a'.JVC i!ddres~es I{AO 2 hy removing ;;.ndJor solidifying, or re'TIOV·ng: ;;nd 
treaiing tbe shoreline soils and imme.::i~tely adja.::e~>t near~horc -~<:d;nknt th:i! c;use 
v;,..ib;e :;it :-'!lm~ or ~heen in :he S-t. Joe River. 
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To e~ddres~ RAO 3, the remedial e~ltcnHttive~. e:>.\:ept Alternative l, use one or a 
combination of the following methods: 

• The existing natural biodegradation occurring at the SJtc; 

• Enhanced biodegradation; 

• Shoreline ~oil ~olidification; 

• Barrier wall~; 

• Creation or a capped contamment cell~ 

• Groundwater monitoring; 

• Upland soil excavation and treatment; 

• Soil treatment (stabilization in place or on-site treatment); and 

• Removal. 

While the FS evaluation indicmes that all these methods may suc~::cssfully addres~ 
RAO 3, the current site data regarding natural biodegradation is ~omewhat limited 
and th1s adds uncertainty to this remedial component. Contingent mea~ures have been 
iocluded with thi~ technology should natural biodegradation be insufficient to meet 
RA03. 

Alternative 7 includes removal of all upland soib contributing to COCs in 
groundwater above protective levels. Alternatives 2 through 8 use institutional 
controls to prevent human ingestion or dermal contact with groundwater to ensure 
protection of human health in relation to RAO 5. 

Alternative 8 would construct a containment cell to surround the area of 
impacted soil and groundwater as delineated in the AI. Bank soils, shoreline 
sediments, and nearshore sediment would be removed, treated on-site, and 
disposed of ott-site. Additional site characterization would determine the area 
to be capped. 

Alternative 9 indicates that soils 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 currently 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 standards. If this does 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 m the ·nearshore sediment~ arc focused on achieving the 
following remedial action objective~: 

• RAO 1 - Protect ;,tquatic and benthic organisms by preventing direct 
contact of benthic organisms with COCs in surface sedtments in the St. 
Joe River at the concentratiOns greater than protective levels. 

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

• RA04 - Prevent the downstream tran~por1 of COC that result in COC 
concentrat10ns in water or sediment that exceed levels protective of 
aquatic and benthic organisms. 

To achiC\'e the remedial <~ction objective~ m the near~hore sediment~, the alternatives 
involve removal of sediment adjace11t to the shoreline where sheens occur and one of 
the following: 

• Enhanced natural recovery of the remaining sediments; 

• Capp1ng of the remaining sediments with some as<;m;iatcd removal to 
facility cappmg; 

• Removal of the upper portion of the sediments that could impact receptoi-s 
followed by capping; 

• Removal of bank soils, shoreline sediments and nearshore sediments to an 
average depth of 8 feet off-site for d1sposal or on-site thermal treatment; 

• Removal of shoreline and immediately adjacent nearshore soil/sediment 
(Alt. 9); and 

• Complete removal ofrhe impacted nellrshorc sediments. 

While the FS evaluation indicates that all the~e method~ may successfully address the 
nearshore RAOs, the current site data regarding natural recover ts 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 
components of 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 
stabilized. 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 off~hore sediment arc;j doe6 not <:unetll'Y po,;e a osk t0 recept<Jr~ a.s t:1e 
conc-entratiOnS or COCs m surfat~ sediments are below PRGs Durir.g flood evenrs. 
rhcrc ~~ porcntial (or ~wuring into dee'f\l:r Sl>diments thur c0r.rain :-.igher 
concentra:ton~ of COCs. Should such scouring occur. ~om'-' sediment wi<h COC 
would be tn0bilized during fiooding eve!IN, The r~rn"'dial aclion& for thi~ Me fncu"ed 
on a..:hicvmg the following RAOs: 

• RAO 4- Prcwrl! the downstream transport cf COC that re~t;lts in COC 
concentration m w.;tet or &edlment that exceeds levels protectin~ of aquatic 
and bemi:Hc mgani!'..rn~. 

To a(l:;leve the Rt\0 tn the or·fshme ;~.rea, the reme-dio.l :;~Jternative componwls 
mcludeC m t!le FS arc. 

• A">SC'>'>ffiCn! and monitoring or cnpping; 

• ~mo"al, treatment, .and dispo$al on-site; and 

• Rernov:;L 

While 1he rs eNa;nat:or, indicai<!S thai :d :hese methods may successful!y address the 
offshore RAO,. :he tLrrer_f SltC data rcgardir.g :1al~1ra! recovery, the potentia! fnr 
scvur durir.g ~ttbs(amiul ft:Joding J.Cd the poremia! downsrream impads have not been 
t:stablishetl with certamty. Additional modeling of river hydraulics proposed in 
Nternative 8 would furthoc define the- pPacement and con1iguration of a cap to 
be usod on Qff$hore sediments. Allernative 9 would remove and treat rivet 
sediments. The treated sediment would be replaced on the upland area or in 
th& river. 

6.2 Alternative 1 

The ~o Action Alternative h a basis for compu:ison of !he othe; a)ernMives. !r 
wouid no: be effective in achieving a!! of the RAOs aad w;;uld not meet CERCL:\ 
sl.lltutory reqwremen:s, indudmg fai[Tlg tO prOte..::J humin'\ health und !he 
environment. 

6.2.1 Protection of Human Health and the 
EnVironment 

RAOs were deve!r•ped 10 addre!.'> the COCs and pathways that wee r:oted as 
provtding unac:.:eptihle risk based nn information from the RUBLRA Overall 
pro:.:x"li<)n of btun;n health ar;d !he environment is ad1ieved hy !.iltisf:yh:g the ~AOs. 
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6.2.1.1 Upland Soil and Groundwater 

The No Action alternative does not implement the mstitution<~l control~ to fully 
ensure there is no future use of groundwater and. therefore, does not sati'sfy RAO 5. 
This alternative also does not take ac:tion to address ~hccns (RAO 2) or the 
groundwater to sedtmcnt pathway (RAO 3) that may cause risk to aquauc and benthic 
receptors. lt is unlikely that thi~ alternattve would be protccttve in thelong-tcrm. 

6.2.1.2 Nearshore Sediments 

This alternative is unlikely to be protective of the benthtc and aquatic receptors 
potentially at risk in nearshore sediment s.ince no remedial action~ are taken to 
address RAG \, RAO 2, and RAO 4. 

6.2.1.3 Offshore Sediments 

Current Site conditions satisfy RAO I. For RAO 4, uncertainties exist related to the 
potential for, and magnitude of scour. Therefore, RAO 4 is not considered effectively 
addres~ed under the No Action alternative. 

6.2.2 Compliance with ARARs 

Of the chemical-specific ARARs and TBCs, Alternative I would not comply with the 
federal Safe Dnnking Water Act (MCLs), Washington State Sediment Management 
Standards, and EPA Region TX Preliminary Remediation Goals as mdicated in Table 
6- I. 

No action-specific or location-specific ARARs or TBCs are expected to apply, as no 
remedial <lctions·would be pertormed at the Site. 

6.2.3 Long-Term Effectiveness and Permanence 

The long-term effectivenes<; and permanence is evaluated based on residual risk that 
may exist after tmplementation of remedml actions and the adequacy and rel!abllity of 
controls that cn~ure continued protectiveness. 

6.2.3.1 Upland Soil and Groundwater 

The No Action alternative is unlikely to provide long-term protection of upland soils 
and groundwmer for several reasons. First. fate and transport modelmg (Appendix C) 
~how.<; that groundwater at the Site may cause risk to aquatic and benthic receptor; 
due to sediment contamination <Jnd a No Action would not change the current 
~ituation. With regard to pot<Jble groundwmer use, in~tituuonal controls (City 
ordinilnce) curretttly exi-.t, which prohibit this u<;e and require connection to Ctty 
water. The Site will remain on the tloodpl<lin so future use is unlikely. While the 
permanence of a City cniOrced institutional control has some unccruunty, the five
year review that will be included ,~,, part of the remedy will ensure that the City 
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(;ontrols remain in place. In addition, some DNAPL mobility may remain that is not 
addressed under No Action_ Finally. this alternative doe~ not provide any monitoring 
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 deposition may be occurring in the nearshore 
sediment area of the Site. As a result, the nearshore ~ediment area may naturally 
recover and this alternative may be protective in the long-tenn. However, significant 
uncertainty surrounds the natural recovery data and without further assessment, 
conditions can not be a~sumed to become protective in a rea~onahle time frame. 

6.2.3.3 Offshore Sediments 

Current Site conditions satisfy RAO l. For RAO 4, uncertainties exJSl related to the 
potential for, and magnitude of scour. Gtveil these uncertainties, the potential cxi~t~ 
that current conditions would not remain protective in the long term. In addition,, the 
al!emative does not include any means to further determine or ensure this 
protectiveness. 

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 altemattve does not include treatment. There may be limited biodegradation of 
COC over a long time scale. 

6.2.4.2 Nearshore Sediments 

This alternative doe~ not include treatment. 

6.2.4.3 Offshore Sediments 

This alternative does not include treatment, nor does it reduce the toxteay, mobility, 
or volume of Site COC. 

6.2.5 Short-Term Effectiveness 

Short-term effectiveness is based on the potentml impacts to the community, worker~. 
and environment during implemenl<ltion of the altemaHve. In addition, the length of 
time for the alternative to achieve protectivcnc:,s is considered. 
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6.2.5.1 Upland Soil and Groundwater 

With regard to po\ential impacts, the No Action alternative i~ highly effective in the 
short term as no remedial actions would occur. However, wllh 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 ahe.rnative is highly effective in the 
short term a~ 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 m the 
shon 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 lmplementability 

lmplementability includes the technical fea~ibility of construction of the alternative, 
administrative feasibility of implementmg the alternattve, the availability of the 
services and materials required 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 ea~ily implemented, but there is no monitoring to 
evaluate changes in risks to human or ecological receptors. 

6.2.6.2 Nearshore Sediments 

The No Actton alterative ~~ easily implemented, both technically and 
admim~tratively, but does not provide additional protection for receptors, nor does it 
monitor for any changes in risks to receptors. 

6.2.6.3 Offshore Sediments 

Thb altern<~tive can easily he implemented at the Site, but doe~ not provide additional 
protection for receptor.~, nor does it monitor for any change~ in ri~ks to receptors. 

6.2.7 Cost 

There are no cost~ a~sociated with the No Acton Alternative. 
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6.3 Alternative 2 

Refer to Section 5.3.2 for the de~cription ot Ahernmive 2. 

6.3.1 Protection of Human Health and the 
Environment 

RAOs were developed to addres~ the COCs and pathways that w<:re noted as 
providing unacceptable risk based on information from the RIIBLRA. Overall 
protection of human health and the environment b achieved by satisfying the RAOs. 

6.3.1.1 Upland Soil and Groundwater 

Shoreline removal provides a buffer in the shallow unit that should allow natural 
attenuation to reduce COCs to protective levels prior to contacting surface sediment. 
Removing and replacing ~horeline soil removes source material to allow natural 
attenuation to proceed from a more dtstal source, farther from the receptor such that 
natural auenuation produces protective concentrations at the receptor. Monitoring is 
used to determine if natural attenumion is adequately reducing concentrations of COC 
in both the shallow stlt and interbedded units. Analysis of data collected in the 
RI/BLRA (see Section 2) indicated that this mav be the case. However, uncertainties 
currently exi~t around the rate of ~ite-~peCJfic biOdegradation and this needs to be 
confirmed in order to demonstrate protection. Institutional controls would be 
implemented to prevent potable groundwater u~e. Contingent actions would be 
tmplemented if natural attenualion w~s not effective in reducing COC concentrations 
as necessary to protect sediment. Uncertainties exist around the volume of remaining 
mobile DNAPL at the Site. Thi.'. alternative is protective if the volume remaining is 
limited and removal of thin shallow sand layers containing DNAPL prevents 
remaining migration to the river. However, the long term protectmn is uncenain_ 

Shoreline removal activities may result in a failure to satisfy RAO 4 but these effects 
would be mitigated to the extent posstble by phy~ically isolating the removal area 
from the rest of the river. 

6.3.1.2 Nearshore Sediments 

Removal of nearshore sediments that is a component of the combined soil/sediment 
removal action described in Section 5.3.2.1 wlll reduce the potential for sheens 
<Jdjaccnt to the nver bank_ An addttional component of the remedy for near~hore 
sedimerlts is enhitnced natural recovery as described in Section 5.3.2.2. Since the 
timeframe to e~tahlish protective conditions though natural recovery is on the order of 
years, a thin layer of clean material would be placed over the area of nearshore 
sediments to prevent receptor contact in the shon term <.1nd allow i.l trmefri.lme 
n<:ce~sary for cnhi.lnced natural recovery to progres~- Following placement of the 
clean materii.ll, an i.l.\~es~ment would be completed to addres~ uncertainties assocJUt~d 
with natura\ near~hore recovery anrl as~ociated protectiveness. Thts assessment 
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would evaluate the rotential for erosion in the nearshore area and the a~sociated risk. 
Where erosion may occur and cause risk, the area would be covered with an erosion
re~istant material. Data collection and evaluation are required to determine the long· 
term protectivene~s of this alternative. If the evaluation detcrmmes that natural 
recovery would not be effectlve, contingent actions (capping) would be implemented. 

6.3.1.3 Offshore Sediments 

This alternative provides for a.~sessment to ensure continued protection of human 
health and the environment and satisfaction of RAO I and RAO 4. This assessment 
would provide additional empirical information of the actual scour and potential risk 
to receptors. Should the monitoring determine that the situation is not protective of 
receptors, conungent actions (capping) to protect human health and the environment 
would be implemented. 

6.3.2 Compliance with ARARs 

Generally, all chem1cal-, location-, and actiOn-specific ARARs can be met dunng 
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 concentranon~ below \1CL.s. 
It is unlikely to be technically practicable to return groundwater to drinking water 
standards without complete removal of 1mpacted soils and groundwater from the Site. 
The use of an alternate regulatory mechanism (TI waiver) may be required to ensure 
compliance Wtth this requirement. 

6.3.3 Long-Term Effectiveness and Permanence 

Long-term effectivene.~s and permanence is evaluated based on residual risk that may 
exist after implementation of remedial actions and the adequacy and reliabihty of 
controls that ensure continued protectiveness. 

6.3.3.1 Upland Soil and Groundwater 

Removal of the shoreline soib is an effective remedy to prevent sheens and provide a 
buffer zone for natural attenuation to occur in the shallow groundwater. While 
uncertainties exist, RT/BLRA data indicate thai, natural biodegradation of CCX:: in 
groundwater is likely ongoing at the Site. Monitoring is required to ensure that the 
shoreline removal along with natural attenuation of groundwater would be protective 
of aquatic and benthic receptor.~. and contingencies would need to be implemented if 
existing degradation wa~ nut ~llfficient. The cert<~inty that this remedy will be 
proteC!ive in the long-term is low since DNAPL was to be constdered mob1le and able 
to migrate into the ~horeline removal area. In addition, the n1rrem evaluatiCln of 
natural attenuation i:<. has.:d on lim1ted Site data and literature values. The 
effectivene~~ cannot be confirmed through monitoring until the remedy ~~ 

implern~nted Contingent actions. such as enhanced bioremediation would be 
implemented if thi~ alternative was not effective in the long-term. 
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With regard to potable groundwater use, instiCutional controls (City ordinance <lnd 
Laning) currently exist, which prohibit this use and require connection to City water. 
Zoning For the site is industrial usc only. The Site will remain on the floodplain so 
future use is unlikely. While the permanence of a City enforced in~titutional control 
has some uncertainty, I he 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 nmural recovery occurring at the Site and providing the neces~ary enhancements to 
make the Site protective, this alternative can be effective in the long-term. Since the 
alternative is based on naturally occurring processes and does not require any active 
remedial measures after construction, it is likely to be permanent, if effective. Long
term monitoring to cn~ure continued protection would be required. Due to the current 
risk posed by surface sediment, and the uncertainty regarding the rale of natllral 
recovery and the relationship between flood scour and depositional periods, this 
altcrnati ve rates low for long-term effectivencs~. 

6.3.3.3 Offshore Sediments 

Currently, surface sediments in the off~hore are protc~,:tive of receptors as sediments 
in the offshore do not exceed PRGs for RAO l. The long-term effectiveness and 
permanence of this situation will he evaluated through detailed momtoring and 
asse~sment. If or where this asses~ment demonstrates ri~k. capping will be 
completed. While off~hore capping is referred to as a contingent action, it is 
explicitly included in the alternative. Dunng implementation of the remedy, ri~k 

would be addres~cd through natural recovery and placement of new emsion-re&istant 
material as deemed appropriate due to an assessment indicating ability to erode and 
cause ri~k. 

6.3.4 Reduction of Toxicity, Mobility, or Volume 
through Treatment 

This section discusses how the alternative reduces the toxicity to receptors, mobility, 
or volume of COC m the S1te. 

6.3.4.1 Upland Soil and Groundwater 

Natural biodegradation of COC m groundwater provides biodegradation of COC 
di~solved in water, a form of treatment. This would reduce the volume of COC 
through metabolization or the COC inlo non-toxic components. It would also reduce 
ri~k to receptors in the St. Joe River by reducing the volume of contaminants 
approachtng the Ri-.er. 
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The sotls re-moved frorn the shoreline are assurr:ed to wn:airt COC cvn.::en:ntion~ 
exceeding 10 lime;; the Universal Treatment Standar.2~. These soils c<:nnOi tie hmd 
di~posed m the United Stmes and would eit'ter be incinerated, which would de~troy 
the COC, or treated until COC concentm.tions were \e~ than 10 11-:nes 'he Unlver!<nl 
Treatment Slandards. If these soils we!e treated. the treatment wou:d t:e perfom:ed at 
a pennined off-site biological or ther;naJ tre!ltlile:lt fadli:y. The COC ::·ea:ed .u the$e 
uff.site facilities would be destroyed or metabolized. 

6.3.4.2 Nearshore Sediments 

The nearshore sediment removed from the are<: adjacent ro rhe ~horelir;.: is assumed 
to contain COC conccntnniom e:-;ceeding lO time> the Universal Treatment 
Standards. These soils cannot be land disposed in rhe United States and v.ould either 
be H\cinerated, which would dc~troy the COC. or u'Cated un~il COC :.:o~centmtions 
were Je~s t~ar. 10 time~ the Universal Treatment Standard'>~ lf theo;e ~oils were 
treated. the !reatment would be performed at a permated off-site bw!ogical or ~.'1ermal 
treatrr_ent facJ!ity, The COC treated ar these off-~ite facJiitie:. wollld be des<roycd or 
rrtetaboln:cd. 

Sow..e degradation ofCOCs innearsbore s.cdiments w1!l occur naturally and long·lerm 
nam:-a: burial of these COCs may Qccur. 

6.3.4.3 Offshore sediments 

No accive treatment is iriduded in this al!ernative, lhough some degradation of COC 
wi~l oceur natura.Ey 

6.3.5 Short· Term Effectiveness 

ShmNerm effedtvcncss ];. ba~cc on the potcmial impacls 1,1 the community, workers, 
and env:rcnment during ;mplemelllalion of the alternative. ln nddlUon, th~ length of 
ttr:~e for tlte al!ernattv.e 10 achteve prclcctivcne;;;; :s considered, 

6.3.5.1 Upland Soil and Groundwater 

There would be some potemm< tOr add<tional ri;.,ks to receptors in the St Joe River 
due to the iocreased pote:llta.l fur relen~e:.. of COC to the R:vcr during construcdon. 
The potcncal for rele,1ses to the St. Joe Rher durir.g cOtJstructJo:t would be 
m;n;m;zcd t<• the extertl pos~ihle by pe:torming work ::ur.ng lo.w water conditions. and 
by u5ing cnglneering 1.:ontmb suth a~ a pOrl<!ble cklrr. to bo!ate !je rcm;)Vil' at<:":! to 
the extem pu»~thle_ [)e;.,pite the tiM: of '>JCh ccntrols. r_ot all ris'- of re:e<b!;! of 
..:ool;uninated sed:n~<tat or _,urface wdter impm::ed by !he rentedkd <J(;tivtlics nm be 
e!lminmcd. P,;tential he<Jitil ri:;h 10 1.\>0fkers wouid be m.nimi:red thro:.~gh :he t;;;c of 
engmcering controls and work praclich to avu,d C<JmtK:t with Site COC. Pntem~a! 
hc.;.llh ri,k::. to the commur~:ry <~nd terre\trml ecufogk:d recept-Or" would he controlled 
through engineering controls "uch as fcr:cing 10 resuict acce~s >lna du»l s~.>ppre,..~ton to 
prevem ol'f·site tra'l'>p:XL {n:,lituti:nta: t'tlflimb ;md rnc:Jilor:ng \\·ou!d no;_': h"~·c 
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potential adverse effects, except for minor potentml impacts to workers during 
construction. These potential risks could easily be controlled through engineering 
controls. 

The on-s1te construction portion of this alternative could be completed in lt:~s than 
one year, but a longer period would be required to determine the effccttvenes~ of 
monitored natural attenuation in maintaining long-term protection, and to implement 
a contingency if necessary. 

6.3.5.2 Nearshore Sediments 

Some resuspension of sediments and potential impacts on water quality and benthic 
and aquattc habitat will occur during placement of enhanced recovery measures such 
as a thin layer cap. These would be mitigated to the extent possible through de~ign of 
the natural recovery enha_ncements 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. Permtlting (or the substantial equivalent thereof) would require a multi
stakeholder process that could require up to another year. The initial a~sessment 
could be completed within a year. Depending on the results of this assessmel\1. an 
erosion resistant cover could be placed over the appropriate areas. The design. 
com.truction, and permitting (or ~ubstantive equivalent thereof) would require a 
similar timefrmne to that of the initial cover over the nearshore sediments. Ongoing 
monitoring of the ~ed1mcms would require longer timeframe to ensure protection 111 

the long-term. 

Asscs~ment of the nearshore is unlikely to have significant shon-term effect on 
human health or the environment. However, the initial placement of a cover over the 
nearshore sediments and any erosion re~i~tant cover required, this construction would 
likely cause some suspension of sediment and potential impact to water quality and 
aquattc habitat due to this resuspension. Placement of the cap wtll 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 ~edimcnt~. the mitial a~sessment work (to be performed in 
conjunction with that tor the nearshore sediments) would take less than a year and 
have lillie effect on human health or the environment. Permitting (or sub~tantive 
equivalent thereof) and placement of any erosion resi~tant material necessary would 
take one or more years, and is likely to have some effect on the St. Joe River. 

6.3.6 lmplementability 

lmplementability includes the tednical feasibility of construction of the alternative, 
administrative feasibtllty of 1mplerncnung the alternative, the availability of the 
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~ervices and materials requ:red !o implernem the ;.lllcmulive, 'and the u!Jiti:y ,,f 
monitoring to ensure effee~;ve~es~ of !he retr.edy" 

6.3.6.1 Upland Soil and Groundwater 

This pmtion of the alternut;ve b ca!>l y imp;ementc;;:L Admmh•tmtively, th1" 
altef:lative may require sat!Sfying the eqUJvillem <lf the sub"!.:mtive requlrem«~ts 
JSMX:ilttd With Section 404 permitting and the ESA, s.uch as performmg in-water 
work du;ing "fish wmdows." 

6.3.6.2 Nearshore Sediments 

Removal of scdirr£nt& adjacent to the ~horeline can be implemen:ed from the 
~hore:ir.e m conJcnction with the shoreline rcmqvaL Agam, tt:e subsL'lntive 
requnemenB of a Section 404 permit may be requi!'ed and wowd be meL 

The inltia: pla..::ernent o:' a layer of sand or clean ~cdiment c.Jn be construc:ed at the 
S:te H m.JY require rnOOUu.rion of spentlc equipment such as ~arges, 'c-Jt :-1ese 
5hou!d bt generally availsblc wl:hm t!'.e Lake Coeur d'Alene basin- Some ~peci.tlucd 
constructton knowledge ami excencnce is abo required to construct tile 
enhaocemems; ths eJ<pelience i:. ;1.\-<:iilable _within the western United Sta:es, 
Adminis:rativdy, a multiple stakdo)der prorcs" will be required to address the 
permitting requirement~ for placemen! of natuml rt'CU'.'e:ry enhancements. 

Mon:toriog can adequately determine tr.e effectiveness of the remedy_ Should 
moniioring show that the natuml recovery was not o~curr:ing at the designed rate, 
addttionaJ remedial actil;:ns may be neces~ary. The~e ac~:ons are likely !o in\'olve uhe 
of mo:e imrusive engineered mean:<. 10 reduce nsh to bcnchk and aquallc receptors, 
bi.ICh a.~ LJ?P:OJ:i or remc1va.L 

6.3.6.3 Offshore Sediments 

Thi) remedy could easily be implemented, requinng similar eqt:ipment :c that t:hCd at 
· 1he Sl!e dunng tl::e RLIBLR<\ ir.vesttgatlon and no spedfit permilling requlremcr.H, 
Should pfacemer.l of e:usron protection be rcqmred, lt would be neces~ary to 
complete me multl·~:4kdtolder sub~tamive permluing requirement pnxcs;;, ;1~ 

previously discu~sed. 

6.3.7 Cost 

Cc.'!>t5 for each alternative hav<! bee!l est:rJ1.)tt:d bai>ed on the ev~Juilticn;. and 
JS\-U!r.plions di'>cu~sed m the FS. S:Jrne \-ariation m the cons!rucl!on und COlo! ot the 
iillernative is !ikdy to O<.x:ur a~ 1hc design proce~" for 1be \-,Ciocted altcrniltive 
prv::ecds. The e~timated cost of this <.~lterrlativtC i,;, $4.100,000 if 3:~hl ar.J M~diment ate 
mcinera:ed .md dispo;.ed off·.~ite. 



6.4 Alternative 3a 

See Scct1on 53,3 for the de:«:nptior. o: Altcmatlve :a 

6.4.1 Protection of Human Health and the 
Environment 

RAOs were developed to addre:.s :he COCs and pathways thJt were fJ)Icd as 
providing unacceptable risk based on infor:na110n from l!le RI/6LRA, Overall 
proteaion cf human heal!h and :he et~oronmem is nchievt'd by ~ahs!'ying be RAOs. 

6.4.1.1 Upland Soil and Groundwater 

&:Jiditicatioo of the ;;hcrdinc and a!<soci:ued nearnl'hne removal ensure 1hat any 
DNAPL in the shallow zone is. 1mmobi1Jze>L DNAPL m ~am.! ;:\ngers would remain 
at deplli. Eht!a soggests that there is limlled mobilny and these deeper thin sand 
layen may not reach the mudllne. However, some uncertrunty CX!Sts and monitoring 
and wntingeocics could be necessary 1f deeper DNAPL began m mobilize. 
Solidification of the ;,horilinc is likely to cause gn.,t.mdwatcr to flew armmd anJ 
below rhe sohdified area, which irtereases the fiowpath cf impacred groundwa!er from 
the .. haHow :.:one to sedimerc Appropriate monJioring Jocatiurs would~ delermmed 
as part of remedi.a! de"ign. Modeling or .tddltionul monitoring of groundwater !low 
may be necessary to design the monitoring program, loitiat monitoring would be 
reqmt~ to determine the pro~:ecnvcnes1 based on a slte~spetllic biodegrndutwn n!e, 
Conunued monitoring would ensure thai natural proce&ses ate adequa!cly reJucing 
COi'!U:~ttatiort.<t. of COC such that the groundwater i:;;: p;otecti\le of rhe sediments in the 
S: Joe River. Institutional controls wLl prevem potable grounrlwaler use. These 
remedial actions satn,f:t RAO 2, RAO 3, and RAO 5. Con:ingent actlm;;; would be 
irr:plemenred if !latural attenuation was not \IJCce<;sfu! m reducmg COC 
concemrztkms in groundwater such dwt the groond\Varer would !lot exceed PRGs 
when it came> into >;;ontact wlth sediment 

S:>.ore:lr.e ~olidlficJtion ;!.(:tivitles rru;y tesuh ill release~ to 1he rivet of cemtl'!t ;,lurry 
or COCs ~hat would cause failure of RAO 4" These effects would be nitigatcd lo the 
tnertt po~sibk by phy~i.:ally Isolating the l>Qhdii'ication area from the river. 

6.4.1.2 Nearshore Sediments 

Removal adjaccn; 10 the \hcrdine would protect hct1thic Urtd Aqua~ic rccep!Cf" in th:s 
area by e!iminat:ng the po~cntial for the<;e re;:eptor<.. to rumacl impancd Slltfocc 
~diment in the n-earshore area. T~is rcmova. would elimirut<: the uppe( ;.,rJn11t:fl:;; in 
1 ~e mea where .->tlee:J:-. ate genera:e..i. 

C:pplng ,.)f the I"C!!lO\"al ar<Oa mid remainder ol !he nea~~lvrr area would c~:sQ protect 
b.!nthi;;: ar.d aquatic receptms by chmir.a~ing the potemia! fQf 1he'€' receptors 10 
con1ac1 the \Urfacc o;edi!Th!r'!t:-.. C;:,.ppin,g r:quire~ :he rert1ov.!l of .-;ome :leJ.rshor~. 
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impacted sediment to facilitate t:apping. Thi~ sediment removal would help further 
prevent sheens from .this area. In additton, a methane collection system located 
beneath the cap will prevent disturbance of the sediments by methane bubbles and 
production of sheens associated with these releases_ The~e remcdml actwns would 
satisfy RAO 1, RAO 2, and RAO 4. Long-term monitoring of the cap would emure 
continued effectiveness. 

There would be some impacts on benthic and aquatic recep10rs in the shon-term, as 
dredging and placement of the capping material~ arc likely to displace sediments and 
suspend them in the water column, which could then be transported in the Sr. Joe 
River_ Selectwn of a qualified contractor will help minimize the~e releases although 
some releases <ire unavoidable. 

6.4.1.3 Offshore Sediments 

This alternative provides for an assessment of scour and associated risk and 
subsequent monitoring, with implementation of erosion protection as necessary. 
This monitoring would provide additional empirical 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 program would emure continued 
protection of human health and the environment and satisfaction of RAO I and RAO 
4. 

6.4.2 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 
permittmg as indJcatcd m Table 6- I. The ARAR that would not be met hy this 
remedy is the ARAR of returning groundwE~ter to CDC concentrations below MCL~. 
It is unlikely to be technically practicable to return groundwater to drinking water 
standards without complete removal of impacted SOJ!s and groundwater from the Site_ 
The usc of an alternate regulatory mechanism (TI waiver) may be required to ensure 
compliance with this requirement. 

6.4.3 Long-Term Effectiveness and Permanence 

The long-term effectiveness and permanence i~ evaluated ba\ed on re\idual risk that 
may exist after implementation of remedial actions and the adequacy and reliability of 
controls that ensure continued protectivene~s. 

6.4.3.1 Upland Soil and Groundwater 

Solidification and removal of .\ome sediments and ~oib ulong the shoreline will 
prevent ~hccn~ from these soils/~ediment~. Th1" removal and soliditicatJon will :.tho 
prevent ~hallow DNAPL migration to the river, ,md will innea~e the shallov.
groundwater flowpath to _,urface sediment in the river, allowmg .tdditional tune ctnd 
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distance fOr natural processe. to occur outside the area ol heavy D:K APL iP.lpacts in 
~oil. While uncertain tieR ov~~ the magnhtde of biodegrudan::'ln ex!<>t, <>amp ling ,;1s p.art 
of the Rl!BLRA indtcate that n!tmral biodegradation i~ like:y occurring and may be 
effccLv<: in PfCventlr.g groundwater from advcNcly inlp;K·ticg t.edimenL Mon1tonng 
would serve to detemu:le tl:e long~term effectiveness of this biodegradation. Due to 
uncertamtlc~, cootmgen: m:ticos, such as enhanced ·~ior<:~diat:on ~see Alto.:rr.mive 
3b}, could be ne«ssary lf moniwriag indkw;e\i .tha; me temedy was no~ sufficiently 
protective. 

With regard to t)otrtb!e groundwate u..e, w~l!:urional cootrob ;Cny ct\iinance and 
zor:ing) eumn!ly cxi5t. whit~ prohibi~ this use and xqu:re connection to City water. 
Zoning for the site I$ indulltriul usc or:ly. The She will rem.:tin on rhe Ooodplain so 
f:Jturr use is unlikely. While the pcnr~nencc of a City enforced in!>titutional control 
has some u:tcerta.inly, !b:: five-year rcvrew !bat w1U be mdudcd as part of the remedy 
wl!l ensure thai t:<e City rorarois rerrJ:Iin in place. 

6.4.3.2 Nearshore Sediments 

ThmJgh placement of an engineered .cap and ru:rotiatOO dredging. £his remedy would 
be e1fettlvc in rr..c long ~erm. As the ;;ap wQu!d be engineered to re~is\ all anticipated 
dl;;wrbance ¢\tents such as Oooding and me1hane generation, it would be a permanent 
so:utio:1. Momrming v.tluld be- required to cor.fum long·term cap integrity. 

6.4.3.3 Offshore Sediments 

Curren~ly, surface sedimertts in the off~hort are protective of receptors. as- sediments 
:n the offs!lote do not exceed PRGs for RAO 1. Currently, ~urface sediments in the 
cff~hore are protective of receptors, as ... edimcms in the offshore do not exceed PRGs 
for RAO J. The !ong-terr:1 effccti'lieness and permnrtence of this situation will be 
ev.alluue-d through detailed monitoring and tl$Sessment completed during the remedial 
de~ign phase This assesliment would identify current and future Psks (rom eros.io~. 
During impkmenrati,)n of the remedy, risk would be addres~ed through pl~ement of 
:tew .::rosion-resistant material m tho\>e areas that \he assessment indicates could erode 
and nwse tisk. 

6.4.4 Reduction of Toxicity, Mobility, or Volume 
through Treatment 

Thi~ ~ecti(>n discl.I3'-C~ how rhe Jl!ernative !'educes the toxkny w receptors. mcbJtity, 
or volume ofCOC i.tl tfle Site. 

6.4.4.1 Upland Soil and Groundwater 

Rates of 11a!uraJ biodcgra>!atbn at the Site have not been qu::mrdlcd, b:JI :c th~ cx:ent 
thm biodegradation occur~, i1 i~ ,. form of lreiltmcnt. Tht\ would rcdu:e the vohun.! 
of COC through mc!abolilU(Jon of !he COC :010 oorHoxic ~'ompone:lts_ Then~ would 
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also be ~orne reduction in risk to receptors in the St. Joe River by reducing the 
volume of conli.lminants approaching the River. 

6.4.4.2 Nearshore Sediments 

Removal adjacent to the ~horelinc and additional removal to f<:~cilitate capping would 
r·educe the volume of COCs in the nearshore sediment area. Capping would reduce 
potential toxicity to receptors through eliminmion of receptor contact with ~urface 

.;;ediment containing unacceptable concentrations of COC. A cap would also reduce 
the potential mobility of ne<:~rshore surface sediments in disturbance events. The 
sediments removed from the shoreline to allow placement of a cap are assumed to 
contain COC corJccntrations exceeding 10 ttmes the Universal Treatment Standards. 
These soils carmot be land disposed m 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 Standard5. If these soils were treated, the 
treatment would be performed at a permitted off-site biological or thermal trelllment 
facility. The COC treated at these off-site facilities would be destroyed or 
metabolized. 

6.4.4.3 Offshore Sediments 

No active treatment is included in this alternative, though some degradiltion and 
burial of COC may occur nilturally. 

6.4.5 Short-Term Effectiveness 

Short-term effectiveness is based on the potemial impact~ to the community, workers, 
and the environment during implememation of the alternative. In addition, the. length 
of time for the alternative to achteve protectiveness is con~ldered. 

6.4.5.1 Upland Soil and Groundwater 

There would be some potential for additional risk~ to receptor~ in the St. Joe River 
due to the mcreased potential for relea~es of COC to 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 risks to worker~ would be minimized through the 
use of engineering mntrols and wOrk practices to avoid contact with Site COC. 
Potential hculth ri~b to the community and terrestrial ecological receptor~ would be 
controlled through engineering controls such as fencing to re~trit:t act:e~s. 

Institutional controls and monitoring would not have potential i.!dverse effects. Some 
potential effects to workers could be expected during constructton, hut (hese would 
ea~ily bt: controlkd through engineering control~. Provided natural biodegradation is 
suflicient, thi~ alternative would achieve prmectiveness in a short period of time. 
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6.4.5.2 Nearshore Sediments 

Some resuspension of sediments and potemial 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 extent pos~ible throlfgh 
de~ign 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 Offshore Sediments 

This alternative would not cause adverse effects on the community or the 
environment. Risks to workers associated wnh assessment and monitonng activines 
could be mitigated through proper work practices. Should placement of erosion 
protection be required, the placement of this cover would cause resuspension of some 
sediment·_ These re~uspendcd sed1ments could cau~c impacts to water quality and 
pOientially risk to receptor:> in the St. Joe River. Cap placement may also disrupt 
benthic habitat that i~ not impacted by COC. 

6.4.6 lmplementability 

lmplcmentability include~ the technical feasibility of construction of the <:~lternative, 

administrative feasibility of implementing the alternative, the availability of the 
~erviccs ~nd matenals required to implement the alterniltive, and the ability of 
monitoring to ensure effectiveness of the remedy. 

6.4.6.1 Upland Soil and Groundwater 

Thi!> remedy can be te~.:hnically implt:mt:nted at the Site, though mobilization of 
grouting equipment from <:1 more distant area would be necessary, as pressure 
grouting is a specialized process. 

6.4.6.2 Nearshore Sediments 

Removal of sediments <:~d_jacent to the shoreline is can be implemented from the 
shoreline in conjunction with the shoreline removal. Capping of the nearshore 
sediments can <~lso be technically 1mplcmentcd, though det<:~iled design and 
p01entially design- studieS would be necessary to ensure construction qu<:~lity, 
determine shorHerm effects on receptors during removal and cap placement, <1nd to 

confirm the area to be capped. A multi·\takeholder proce~~ would be required to 
fulfil\ the substantive requirements of permitting for the removal and c;;pping. 

6.4.6.3 Offshore Sediments 

Thi~ remedy could easily be implemented, requiring similar equipment to that u~cd at 
the Site during the RI/BLRA investigation and no specific permitting reqUirements_ 
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Placement of erosion controb, if required, would necessitate a multi-stakeholder 
process similar to that required for p!acemeni of the nearshore cap. 

6.4.7 Cost 

Costs for each ahernative have been estimated based on the evaluation:. o.md 
ussumptions discus~ed in this FS. Some variation in the construction and cost of the 
alternative i~ likely to occur as the de'~ign process for the selected alternative 
proceeds. The co~t of this alternative is approximately 55,100,000 if soil and 
sediment exceeding 10 times the UTS are incinerated arJd disposed off-site. 

6.5 Alternative 3b 

Refer to Section 5.3 .4 for the description of Alternative 3b. 

6.5.1 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 RVBLRA. Overall 
protection of human health and the environment is achieved by satisfying the RAOs. 

6.5.1.1 Upland Soil and Groundwater 

Solidification of the shoreline and associated raearshore removal ensure that any 
DNAPL in the shallow zone is 1mmobilized. DNAPL in thin sand layers would 
remain at depth. Data suggest that there i~ bmited mobility and these deeper thin 
sand layers may not reach the mudline. However, some uncenainty exists and 
monitoring and contingencies could be necessary if deeper D~APL were to mobilize. 
Soliditication of the shoreline also provides a physical barrier to any future DKAPL 
or groundwater migration through this area. This solidification also increases the 
tlowpath 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 (i.e., producing aerobic conditions) in the ~hallow ~ilt and underlying 
interbedded units, groundwater quality would improve prior to discharging to the St. 
Joe River, thus providing additional cenainty of protecting aquatic and benthic 
receptors relat1ve to Alternative 3a. These remedial actions satisfy RAO 2, RAO 3, 
and RAO 5. Monitoring would be required to initially determine the protectiveness, 
ba~ed on site-specific b10degradation. Monitoring would ;.~bo be required in the long
term to confirm the long-term protectivenet.~. 

Some minor ~hon-term impacts on the cnvtronf!lent may occur during ~olidification 
of -''horelinc ~oils, but these effecb would be mitigated to the extent possible by 
phy~ically isolating the solidification area from the rest of the river. ln,~titution<Jl 
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controls ensure protection of residential or commercial humans who mi.ly ingest or 
come into dermal wntact with Site groundwater. 

Institutional controb wtll prevent potable groundwater use. 

6.5.1.2 Nearshore Sediments 

See Alternative 3a. 

6.5.1.3 Offshore Sediments 

See Alternative 3a. 

6.5.2 Compliance with ARARs 

Generally, all chemical-, location-, <1nd 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-l. The ARAR that would not be met by this 
remedy is the ARAR of returning groundwater to COC concentrations bdow MCL~. 
It is unlikely to be technically practicable to return groundwater to drinking water 
standards without complete removal of tmpacted ;,oils and groundwater from the Site. 
The use of an alternate regulatory mechanism (TJ waiver) may be required to en~ure 
compliance with this requirement. 

6.5.3 Long-Term Effectiveness and Permanence 

The 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. 

6.5.3.1 Upland Soil and Groundwater 

Solidification along the shoreline will prevent sheens from this area and will prevent 
shallow DNAPL migration to the river. The solidification will also increa~e the 
shaiJoy,. groundwater flow path to surface sediment in the river, allowmg additional 
time and distance for biodegradation of COC Enhanced biodegradation will add 
certainty thdt biodegradation will re~u!t in protective concentrations. Implementation 
of long-term monitoring would also be required to determine the long-term 
cffectivcne~s of th1s site-~pecific biodegradation. 

Wllh regard to potable groundwater use, instttutional controls (City ordinance and 
:.wning) currently e11i.'il, which prohibit this u~c and require connection to City water. 
Zonir~g for the ~ite is industrial use only. The Site will rem<tin on the Ooodplain so 
future u~c is unlikely. While the permanence of a City enforced in~titutional control 
has some uncenainty, the five-year review that will be included, as part of the remedy 
will cn~ure that the City control;. remo:un in place_ 
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6.5.3.2 Nearshore Sediments 

Sec Altemative 3a. 

6.5.3.3 Offshore Sediments 

See Altemative 3a. 

6.5.4 Reduction of Toxicity, Mobility, or Volume 
through Treatment 

This section discusse:, how the alternative reduces the toxicity to receptors, mobility, 
or volume of COC at the Site. 

6.5.4.1 Upland Soil and Groundwater 

As the spoils from pressure groutmg of the 1999 removal area and underlying soil~ 
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 biorcmediation would promote biodegradation of Site COC by allering 
groundwater conditions from an anaerobic to aerobic system. This treatment would 
reduce the volume of COC and would reduce the potential toxicity to benthic and 
aquatic receptors by reducing the volume of COC to which these receptors could be 
exposed. 

6.5.4.2 Nearshore Sediments 

See Alternative 3a. 

6.5.4.3 Offshore Sediments 

See Alternative 3a. 

6.5.5 Short-Term Effectiveness 

Short-term effectiveness i ~ based on the· potential impacts to the community, workers, 
and environment during implementation of the <~.ltemative. In addition, the length of 
time for the altemmivc to achieve protectivenes~ is con~1dcrcd. 

6.5.5.1 Upland Soil and Groundwater 

There would be some potential for additional risks to receptors in the St. Joe River 
due to the increased potential Fm relea,.es of COC to the River during con~tmctioll. 
The potential for releases to the St. Joe River during construction would he 
minimiZed to the extent po~sible by performing work above the water line during low 
water conditions. Potential health risks to workers would bt': minimized through 1he 
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l,)£e of engineedng cor,!rols ,md work pr<~ctices ;o a'<oid CO!Jtac: wi:h Site COC 
Potemiul heal!h ns.k:> lo lhe community .:nd terrestrial ecologi:al rtteptors would be 
controlled through ~11gioeedng contrch such as fencing to restnct acce->.'>. En!JJ.!'Itcd 
bu::l!Jcgradatkm adds <;omt shor:-ter:n impacts rclutive to grv~.;ndwa!er moniroriog. 
Son:e poten:hd effech to workers .:t."..ld be cx.pected during construc:jcn. bLt 6e;,c 
would easily be cootro!h:C through er.gineering controls. ProviCed enbanted 
biodegradation ts -;uffident to decrea~ COC concentrations, tbt:.> Jlter;mtive wotn1 
ach1e'oe prorectiveness tn a shOrt period of time, 

6.5.5.2 Nearshore Sediments 

See Altemattvt 3:.. 

6.5.5.3 Offshore Sediments 

See Alternative Ja. 

6.5.6 lmplemenlablllty 

lmp!emcnwbility includes the techr:.ical fea,~it:hly of con1>truction of the a!tcmatm~, 
aCmmi~trJtive feasibility of imp!emtnt:ng the altemarive. the av:t:Jnbc:ity of the 
services and f!4llerial~ required w rmplemen: the allemattve, and lbc ;~brhly Jf 
mor.iloring to ensllre effectiveness of the re.':Jedy, 

6.5.6.1 Upland Soil and Gr<>undwater 

Thh remedy ..:au be lcc'lnically implemer.ted at rbe Site, though mobilizatwn of 
grooring equipment f:om a multi-state area woUld be ne-ce.s:sary as pre~~ure grouting is 
a spenatue;i process. The enhanced biodegradati-or. system uses srand<trd 
cunsrructloo metltods, but would require specblty contractor:. from wilhin a mult1· 
Mate area AdditKm of !oe -'>Y~lem makes thil> a slightly t:aore diffK-u!t remedy to 
implement 1ban one that could be implemented with locally availahle equipment, The 
remedy h admml.~trutivcly nrplcmcata:Jic. 

6.5.6.2 Nearshore Sediments 

See Aitemruiw:: 3t:~ 

5.5.6.3 Offshore Sediments 

See A!t::rnative :h_ 

6.5.7 Cost 

Cosr~ f<Jr each alremill:ve have been e:.ttmuted hll~c:d on ll!e evaluations and 
.t~~umptions dJ;.cusse.d in this FS. Some vunatwn f~om the exact constna;tioo and 
cost of the allt'rn<Hive is hkeiy ro occur. <~S lhe dt'~ign proc.r~-; far lhe srkctcd 
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alternative proceed~. The cost of this illternative is approximately $6,750,000 if those 
soils and sediments exceeding 10 times the UTS arc im:inerated and disposed off-&ite 
and those soils and sediments with COC concentrations below 10 times the UTS ilre 
dispo~ed in a RCRA Suhtitle C landfilL 

6.6 Alternative 3c 

Refer to Section 5.3.5 for the description of Alternmive 3c. 

6.6.1 Protection of Human Health and the 
Environment 

RAO~ were developed to addres~ the COCs and pathways that were noted as 
providing unacceptable risk based on information from the R[{BLRA. Overall 
protection of human health and the cnv1ronment 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 wall extends through the shallow silt, interbedded, 
and deep sand unit~ (to an estimated depth of 60 feet) and prevents 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 be 
essentially eliminated. The wall prevents tlow of impacted groundwater to sediment 
and limits upflow of any groundwater through impacted soil beneath the river, more 
effccuvcly containing these impacts. By preventing migration of impacted 
groundwater to the St. Joe River, aquatic and benthic receptors would be protected. 
These remediill actions satisfy RAO 2, RAO 3, and RAO 5. Monitoring would 
emure the continued protectiveness of the remedy. Institutional controls will ensure 
protection of residemial or commercial humans who may ingest or come into dermal 
comact with Site groundwater. Contingcnc1es arc not expected to be nece~sary with 
this remedial component as uncertainties associated wnh the effectiveness of 
biodegradation noted in Alternatives Ja and 3b are not an issue and the wall prevents 
DNAPL migration. 

Some minor short-tenn impacts on the environment may occur during solidification 
of shoreline soils, but these effect~ would be mitigated to the extent pm~ible by 
phy~ically i~olating the solidification area from the rest of the river. Institutional 
controls ensure protection of re~idential or commercwl humans who may ingest or 
come into dermal colltact with Site groundwater. 

6.6.1.2 Nearshore Sediments 

See Alternative Ja. 
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6.6.1.3 Offshore Sediments 

See Alternative 3a. 

6.6.2 Compliance with ARARs 

Generally, all chemicaL location-, and action-&pecific ARAR& can be met during 
construction and in the long-term through proper des1gn of remedial actions and 
permitting as indicated in Table 6-l. The ARAR that would not be met by this 
remedy is the ARAR of returning groundwater to COC concentralions below MCLs. 
(I is unlikely to be technically practicable to return groundwater to drinkmg W<Jter 
standards without complete removal of impacted soiL~ and groundwater from the Site. 
The use of an ultemate regulatory mechanism (TI waiver) may be required to 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 that 
may exist after implementation of remedial actions and the adequacy and reliability of 
controls that ensure continued protectiveness. 

6.6.3.1 Upland Soil and Groundwater 

The containment wall would provide a physical barrier for groundwater and DNAPL 
migranon towards the St. Joe River. This provides additional certainty that the 
remedy would prevem sheens and groundwater discharges from impacting shoreline 
sed1ments in the long-term. The containment wall would he more rehable than 
natural attenuation and enhanced biodegradation, which rely on site-specific 
degradation rates, as discussed in altematives 3a and 3b. 

With regard to potable groundwater use, institutional controls (City ordinance and 
zoning) currently exist, whi<:h prohibit this use and require connection to City water. 
Zoning for the site is industrial use only. The Site will rem<.lin on the tloodplain so 
future use is unlikely. While the permanence of a City enforced institutional contrOl 
ha<; ~ome uncertainty, the five-year review that will be included as part of the remedy 
will ensure that the City controls rernam in place. 

6.6.3.2 Nearshore Sediments 

See Alternative 3a_ 

6.6.3.3 Offshore Sediments 

See Altemati ve 3a. 
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6.6.4 Reduction of Toxicity, Mobility, or Volume 
through Treatment 

This section discusses how the alternative reduces the toxicity to reccp!Ors. mobility, 
or volume of COC at the Site. 

6.6.4.1 Upland Soil and Groundwater 

As the ~pails from pres~urc grouting of the 1999 removal area and underlying sot is, 
and some of the spoils from barrier wall installation are expected to he below 10 
times the Universal Trcalment Standard~. they would likely be Jispoo.ed in a landfill. 
No treatment of these soil~ is planned. Some spoils from wall installation may 
contain COC concentrations exceeding 10 times the Universttl Treatment Standards. 
These soils cannot be land disposed in the lnited 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. 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 ~oils to migrate to the St. Joe River in concentrations that could 
adversely affect benthic and aquatic t·eceptors in sediment. The harrier 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 attenuation and enhanced hioremedimion as used in alternatives 3a and 3b. 
As the spoib from pressure grouting of the 1999 removal area and underlying soils 
are expected to be below 10 times the Universal Treatment Standard~. they would 
likely be dispo~ed in a landfill. No treatment of these ~oils is planned_ 

6.6.4.2 Nearshore Sediments 

See Alternative 3a. 

6.6.4.3 Offshore Sediments 

See Alternative 3a. 

6.6.5 Short-Term Effectiveness 

Short-term dfectivene~s i~ ba~ed Dn the potential impacts to the community, workers, 
and environment durmg implementation of the <Jltcrnative. In ~ddition, the length of 
time for the alternative to achieve protectiveness ~~considered. 

6.6.5.1 Upland Soil and Groundwater 

There would be some potential for additional ri.~ks to receptors in the St. Joe River 
due to the increased potential for releao.e.-. of COC to the River during construction 
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along the shorclme. The potential for releases to the St. Joe R1vcr during construction 
would be minimi7ed to the extent possible by performing work above the water line 
during low water conditions. Potenti<~l health risks to workers would be minimized 
through the use of engineering controls and work practices to avmd contact with Site 
COC. Potential health risks to the community and terrestrial ecological receptors 
would be controlled through cngineermg controls such as fencing to restrict Jcces~. 
Construction of a barrier wall increases the potential shon-term impacts relative to 
natural attenuation and enhanced btoremediation. Some potemial effects to workers. 
could be expected during construction, but these would easily be controlled through 
engineering controb. The time to achieve protectivene~~ is similar to Alternative 3b 
as the action immediately limits the amount of COC moving from the uplands to the 
nver. 

6.6.5.2 Nearshore Sediments 

See Alternative 3a. 

6.6.5.3 Offshore Sediments 

See Alternative 3a. 

6.6.6 lmplementability 

Implement ability includes the technical feasibility of construction of the alternative, 
administrative fea~ibility of implementing the alternlltivc, the availab1lity of the 
service;, and materials 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 Jmplemented 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 

Cosb for each alternative have been estimated ha~ed on the ev,liuations and 
a~sumptions discu~~cr.l in this FS. Some vanation on the construction and cos! of the 
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alternative is likely to occur as the de,ign process for the sdcctcd alternative 
proceeds. The cost of th1s alternative i~ approximately $7,020,000 if ~oil and 
sediment are di~posed off-site. 

6.7 Alternative 4a 

Refer to Section 5.3.6 for the description of Alternative 4a. 

6.7.1 Protection of Human Health and the 
Environment 

RAOs were developed to address the COCs and pathway.~ that were noted as 
providing unacceptable risk based on information from the RUBLRA. Overall 
protection of humao health and the environment is achieved by satisfying the RAOs. 

6.7.1.1 Upland Soil and Groundwater 

Solidification in the nearshore area and a~sociated near;;hore removal ensure that any 
DNAPL in the shallow 70ne is immohilized and prevents migration of DNAPL or 
groundwater through this area. DNAPL in thin sand layers would remain at depth. 
Data suggests that there is limited mobility and these deeper thin sand layers may not 
reach the mudline. However, some uncenainty exists and monitoring and 
contingencies could be necessary if deeper DNAPL began to mobilize. Solidification 
of the shoreline also increases the flowpath of impacted groundwater from the 
shallow silt unit to sediment, allowing additional distance and time for biodegradation 
of COC in groundwater. Monitoring would be required ro determine if natural 
processes arc adequately reducing concentrations of COC such that the groundwater 
is protective of the sediments in the St. Joe River, as mdicated by analysis of data 
collected m the RIIBLRA (see Section 2). Long-term monitoring of groundwater 
would be required to confirm continued protection. Institutional controls will prevent 
potable groundwater use. These remedial actions satisfy RAO 2, RAO 3, and RAO 5. 
Contingent actions would be implemented if natural attcnuallon was not successfuL 

Some minor ~hort-tenn impacts on the environment may occur during solidification 
of ~horelme so!ls, but these effects would be mitigated to the extent possible by 
physicaJJy isolating the ~olidificatiun area from the re~t of the river. lnsmutional 
controls en~ure protection of residential or commercial humans who may inge.~t or 
come into dermal contact with Site groundwater. 

6.7.1.2 Nearshore Sediments 

Remov<~l of the surface sediment~ that may be c<~using risk to the benthic and aquatic 
receptors would prevent long-term ri~k to the~e receptors and would he protective Ill 

the long-term. Ero~ion-resistant b<~ckfi!l would be placed to address rem<~imng 

deeper sed1ment unpacts. These remedial actions Siltisfy RAO 1, RAO 2, ilnd RAO 4. 
The shon-tcrm protectiOn of receptors during construction would be imp<~cted, <~s 
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there is likely to be some rc)>u~pen~ion of )>edim~>:nts and effects on water quality 
dunng removal. Selection of a qualified contractor will help minimize these releases 
although some relca~es arc unavoidable. The appropriateness of vegetating the cap 
will be as~essed during remedial design. 

6.7.1.3 Offshore Sediments 

This alternative provides for asscssmenl of scour and assocmted risk and subsequent 
monitoring with implementation of erosion protection a~ necessary. This monitoring 
would provide additional empirical information of the actual scour and potential risk 
to receptors_ Should the monitoring detcrmme that the situation is not, or would 
become not protective of receptors. additiot1al remedial actiom to protect human 
het~lth and the environment would be necessary (capping). This program would 
ensure continued prOtection af human h.ealth and the environment and satisfaction of 
RAO I and RAO 4. 

6.7.2 Compliance with ARARs 

Generally. all chemical-, location-, and action-~pecitlc 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 rhe 1\RAR of returning groundwater to COC concentrations below MCLs. 
lt 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 (TI waiver) may be required to ensure 
compliance with this requirement. 

6.7.3 Long-Term Effectiveness and Permanence 

The long-term cftectLvencss 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. 

6.7.3.1 Upland Soil and Groundwater 

Solidification and removal of some sediment along the shoreline will prevent sheens 
from thi<; J.Tea, will prevent shallow DNAPL migration to the nver, and wlll increase 
the· shallow groundwater flow path to ~urfacc sed1ment in the river, allowing 
additional time and di~tance for natural processes tO attenuate PAH concentrations 
outside the area of heavy DNAPL impact~. Wh1le uncenainties over the magnitude 
of biodegr..-.dation e:>~ist, ~ampling as part of the RVBLRA indicate that natural 
biodegradation i~ occurring and may be eftcctlve in preventing groundwater from 
adver~ely impacting ~edimcnt. lmtially, monitoring would determine if this 
Protection wa<; wpponed by empirical site data. Long-term groundwater monitoring 
would ~erve to determine ongoing effectiveness. Contingent actiOns, such as 
enhanced b1oremediation (see Alternative 4b) or a cont<Jinment wall (Alternative 4c) 
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would be implemented if monitoring indicated that the remedy was not sufficiently 
protective. 

Institutional controls on groundwater use are effective at preventing human use of 
groundwater for drinking water or other uses that would result m 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 C'ity'~ ordinances require connection to Crty water and 
industrial use of the property. 

6.7.3.2 Nearshore Sediments 

Removal and capping of the surface sediments that may be po~ing risk to aquatic and 
benthic receptors would be effective in the long-term. Thrs would also prevent 
sheens from sediments. Proper design of the backfill in the area of the removal would 
prevent mobilization of deeper sediments to the surface. As this backftll would be 
engineered to resist predictable erosional forces in the long-term, the solutron would 
be permanent. Some monitoring to ensure long-term backfrl! integrity and 
institutional control~ to prevent disturbance of deeper ~edi ments may be necessary. 

6.7.3.3 Offshore Sediments 

Currently, surface sediments in the offshore are protective of receptors as sediments 
in the offshore do not exceed PRGs for RAO I. Currently. surface ~edimcnts in the 
offshore are protective of receptors, as ~ediments in the offshore do not exceed PROs 
for RAO l. The long-term effectiveness and permanence of this situation will be 
evaluated through detailed momtoring and assessment completed during the remedial 
design phase. This assessment would identify current or future rbk~ from erosion. 
During implementation of the remedy, risk would be addressed through placement of 
new erosion-resi<;tant material in those areas that the a~sessment indicate,;; could erode 
and cau~e risk_ 

6.7.4 Reduction of Toxicity, Mobility, or Volume 
through Treatment 

Thls section discusses how the alternative reduces the toxicity to receptors, mobility, 
or volume of COC at the Site. · 

6.7.4.1 Upland Soil and Groundwater 

Site-specific rates of natural biodegradation at the Site are not defir~cd, but to the 
extent degradatiOn occUrs for any of the COC, 1t is a form of treatment. Thi~ would 
reduce the volume of COC through metabolization of the COC rnto non-toxic 
components. There wou~d also be :,orne reduction in risk to receptors in the St. Joe 
River by reducrng the volume of contllminants :o~pproaching the River. N<~tural 

biodegraddtion of COC in groundwater provide~ biodegradation of COC dis~olved in 
water, a form of treatment. This would reduce the volume of COC through 
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01€taix:l!iz:ttior. of !he COC 1nto uaO·!OJiic component~. It would also reduce ri~k to 
re<:ep:crs in II".¢ St. Joe River by rcdudng the volume of cont<~minilnb .upprooching 
the River. 

6.7.4.2 Nearshore Sediments 

lJreclgmg Cf the nean.hurc ~e::.iment <lrea provi~es Jdd:tiorhl:l volume reduction of 
COC relative to A:temative T Some of the rerr.oved sediments would contain 
ccmcen!rW:!Ott" of COC ex.ceed:ng 10 timel\ <he Umvcrs.a\ Tn:<.>tment Standards.. These 
~iments would req:.~iJc ex-s:tu treatment throug3 mti11crat:on or-other treatmen:s :f 
they were removed from the s::e. 

6.7.4.3 Offshor& Sediments 

No ru:live treatment is included in Uus altem<ltive, 1hougil some degrodm:on of COC 
m1y occur naturally. 

6.7.5 Short-Term Effectiveness 

Sl1or1- term effecwvenes~ l!.i ba'Wi nn tne potential impacts 10 tl\i: comnwni!y, workers, 
and environmeflt durmg impkment<.~tJOn ot the al!emative. ln addition, :he length of 
time for ;he alterna:ive to achieve protectiveness is considered 

6.7.5.1 Upland Soil and Groundwater 

Ther.: would X some pc:ential for- additional risks to receptor" in the St Joe River 
due t(l the in~reased potential fc: releases of COC to the River during cons.trut:!iott 
The potential for release~ to !he SL Jue RJver during construction would be 
minimized to the cx:ent pcsl.ible by performing work above !be water !me during low 
water cOnditions. Potentia. -:;_ealth rh:ks w workers would be mimmJZeJ through the 
use of engineering contro:s and work practices tn avoid contact wit)) Sm: COC 
Potentia! hea!:h risks to tile COG"Imu:tily and f<rres<rial ecok•gk:al recepton would be 
COlltro!Jed through engineering controhi ruch ~ fencing w ;'(!Str!tl ac;:css, 
ln~titu!iond controb <md muni:cring woc;ld liCt have potentia! adl!er-.e effect<;, Some 
potenlial cffech to workers could be cxpccted during COthtruction. but tbcse would 
easily be controlled through engineering controls. ProHdtXlnaturul bi.:mcgrndatwn p, 

sufficient, this alternative would achieve prctertive;,e~ in a relatively ~t:.on penod 0f 
lime. 

6.7.5.2 Nearshore Sediments 

Some re~u~pension c>f '-Cdimcnts and potential impacts on water qual II)' .100 Mlt:atk 
and ben:hic habiw.t would likely llccur during sed1mcnt removaL Thi,~ ;mr1io:-~ ot the 
alternative would rcqUJre appmxJmatcly one year of pcrnuttir:g ar;d another year w 
dcs:gn and con~1rucL These 1imeframe~ arc prov1ded to 10d1Cate tww :ong the 
procc~" mlly t.1kc and not em.-h ~tep t'f the p10cess. For ltlStnnce, tlke <~ctu:;l time w 
~dti_,fy the ~ubMantivc rcquircmems of the permitting proces~ after the pr~pari.ltlon vf 
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the appropriate tnil.terial'- mJy be le~ than <1 yt;)f Ht~wevcr, 1he complete time to 
prepare and 'lUt'>rmt ibest'! documeots. have them revieweC by app~opriat~ .1gencies to 
eosu:-e ~u::,;.tantive tequin:mcms are being met, and correL·t :he document fur any 
&ficiencies could be on the order of a year. 

6.7.5.3 Offshore Sediments 

This oltereative woo!d !lOL C<J.U'>e adver;e effects on lhe corn:nnmty \)f !he 
cn~lfonrm:r.L R:~b to workers a.~s.xiated with a,;;,essment ;,nd 'moni:crl:--~g ucti,·itie~ 
eould be mitigated through proper work practices. Should placemenl of erosion 
protection te required, the p;acel:lect of lhis cover would cause res.:spens\::m of wr.lt' 

~edirnem. These re~uspc:>dcJ M!d:mc:Jls wuld eau;,e impacls to water quJlily ;.cd 
potentially risl\ to rec-ep:ors i.:1 ::1e St. Joe River. fu 1he short term cap pla<:emenr 
would abo disnrpl benthic 1-.:ab;tat that is nor il:'lpaClcti by COC_ 

6.7.6 lmplementabillty 

lmplementability includes the tech:nca! feas.ibllity of constn:ction of the .altemati\·e, 
adminiMrative feasibility of implemer.ting the al!~mative, the avaihlbdt!y of the 
servi(..'eS ;md materials required m implement the a!lere:ative, and the ablll!y of 
:nonitonng tG en~ure effectiveness 0f the remedy, 

6.7.6.1 Upland Soil and Groundwater 

T:.is rcreedy can be technically implemented at the Site, thoogh rnohilitaltcn of 
gmu~mg equipment from a more di.~tant area WQd,j be n~-essary, as pr£~~u.rc 
groUttng eqwpment i.~ a ~pecialiled pmcess. 

6.7.6.2 Nearshore Sediments 

Thi!> al:ernatlve woo!d generally be more difficult w commuct due to t':lc addi:lonal 
specialized eqJiprne-n: rcq~ircd_ such as lontpeach excavation equipment. In 
adclJtlon, the ptv;ec: would be more comple.\, requiring marangeme11: of contaminat¢d 
materi:a!.; and addliona.l de,.!g:J ar.d hkeJy engineering controls to minin1t,e '>Cd:me:nt 
resuspension and impoccs on water quaiity Due to the mo.r~ mvaslve na:ure of 
removal acrion-;, lf1e procc~s ~c mee~ the permittiog requirements may be mc7o 
difficul! tllart thm for capping ar.C er.hartced natural remvery. Moni\Oring of water 
quality. depth ot ~dtrnent removal, :>nd tbickne~s of t'lackfiH pla\~emem dwring 
COih'truction could a;iequ;;tdy de;ernine :he ~uccess of the construction proJe.:t ;n 
.;;hort ·~rm ;md iong-ll:rrn effecttH~Ile~s-

6.7.6.3 Offshore Sediments 

Tim n:medy wuld easily be impkmcntcd. iru:ially requiring similar equipment to 
d1llt t...~d ill t!:e Site during the RIIBLRA investigation and no .;pecillt permitting 
requiremenb-. Placement of ;,cour re~i\ICnt mater.a! :s f:m!y ras.lly rechnkully 
Implemented. b;.n woold requ;;e a mulh·~taKeh?kier perr.litting pr(wess (or 
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~ubstanttve equivalent thereof), which could make the project admini~tratively 
difficult to implement. 

6.7.7 Cost 

Co~t~ for each alternative have been e~timated ba&ed on the evaluations and 
assumption& discussed in thts FS. Some variation in the construction and cost of the 
alternative i~ likely. to occur, as the design process for the selected alternarive 
proceeds. The cost of this alternative ts approximately $8,730,000 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 information from the RIIBLRA. Overall 
protection of human health and ihe environment is achieved by satisfying the RAOs. 

6.8.1.1 Upland Soil and Groundwater 

Solidification of the shoreline and associated nearshore removal ensure that any 
DNAPL in the shallow zone is immobilized. DNAPL in thin stmd layers would 
remain at depth. Data suggest that there is limited mobility and these deeper thin 
sand layers may not reach the mudline.' However, some uncertamty exists and 
monitoring and contingencic~ could be ncccssllry if deeper 0:\"PAL began to 
mobilize. Solidification of the shoreline also provide~ a phy~ical barrier to any future 
DNAPL or groundwater migration through this area. This solidification also 
increase~ the flowpath of impacted groundwater from the shallow ~111 unit to 
sediment, which allows additional time and distance for biodegradation to occur in an 
area not heavily impacted by DNAPL in soil. By enhilncing biodegradation of COC 
in shallow and intermediate groundwater, groundwater quality would improve prior 
to discharging to the St. Joe River, thus providing t~dditional cen<~inty of protecting 
aquatic and benthic recep!Or.~ relative to Alternative 4a. These remedial action~ 

satisfy RAO 2. RAO 3, and RAO 5. Monitoring would confirm the performance of 
the action and the long-term protectivenes~. 

Some minor \hort-term impacts on the environment may occur during ~olidification 
of the shoreline soils, but these effects would be mitigated to the extent po~~ibk by 
physically isolating the solidification area from the rest of the river. ln.-.titutional 
controls ensure protection of residential or commercial human~ who may ingest or 
come into dermal contact with S!le groundwater. 
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6.8.1.2 Nearshore Sediments 

See Altcmat1ve 4a 

6.8.1.3 Offshore Sediments 

See Alternative 4a. 

6.8.2 Compliance with ARARs 

Generally. all chemical·. location·, and acuon·spe<:tfk ARARs can be met during 
cortstructwn and in the long-term through Pf"per design \'if temedial cctior:s and 
permitting as indJcaled in Table 6· L The ARAR that would r~ot be met by thh 
remedy is !be ARAR of returning gmunciwater to COC ~:oncentralions below MCL. 
It is unlikely to be technically practicable to return groundwarc:r to drinking wa:er 
s!amJard> wilhoul complete removal of impacted ~oils and groundw.:ter frorn the Snc. 
The: use of an alternate regulatory mechanism (TI waiver) may be required to en)ure 
compllar.ce Wit '"I till~ requirement 

6.8.3 Long· Term Effectiveness and Permanence 

The lcng~tenn eff::ctivencss arrd permanence i:s ~::valua1cd based on rc~idua1 rhk lhaf 
may exis.t after irnplen:.entation of remedial actions and the adequacy and reli.:tbilit)' of 
controls that ens.ure tOntinued protectivenc~s. 

6.8.3.1 Upland Soil and Groundwater 

SDiid:f:cation along the shore! me wi~! prevent sheens Crorn lhi~ area and will prevent 
;.J:;.~llow DNAPL migration to the river. The !)Oii.dification will also illCI't':<l~C the 
,;ha[Jvw g;oundwa!o:r flow path to ~urbce sed1ment in the river, allowing additional 
ttmc ar..d dts:c.oce for atrenuano:~ of COC. Enhanced biodegradauon will add 
ccrtair.ty :hat biGdeg:rJ.dation will res.:.Jt in protective <:cnce:~trations_ lmplemcntatlon 
of long-term monitonng WC>Uld abo be required co determine the lor'lg~tcml 

cftectivcncss ot' !his s.ite-specific Giodcgr;;dation. 

W:tn regard to potable groJndwater use, institutior1ul comrois !City ouJimmcc and 
zoning) currently eo. 1st, U;ltich pme~ib~t th1~ u~e and reqmre cmmectton to Cily water. 
Zoniag_ for the c.i!e b ,n::e"triai use-cnly. The Site will remain on the flooC.pkrin ~o 
future v~e i' un;ike:y, While the permanence ot a Ci~y .::nforced irhtitution:.t! control 
has \Qme ;;.ncertaimy, the five~ year rev:cw 1!l::t will be lll!:luded as part of rhe remedy 
will ensure thai !he City control'- :emaw in place. 

6.8.3.2 Nearshore Sediments 

Sec Altcrnattvc 4a. 
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6.8.3.3 Offshore Sediments 

See Alternative 4a, 

6.8.4 Reduction of Toxicity, Mobility, or Volume 
through Treatment 

Th:s section di~cu;;.;;es how the alternative red~.<ces the t0xictty ID :eceptoru, !Th"'>bihty, 
or volume 0f COC ill :fle Site. 

6.8.4.1 Upland Soil and Groundwater 

As :he spoil" from pressure grmning of the 1999 removal area and underlying ;.oils 
are expected to he Celow W timt':S the Un1VeMI Trea!mem Standards. (hey woold 
likely be di:;posed io .1 landfilL No treotment of tnest soils is planned. 

Enhanced bioremediation would promote biodegradation of Site COC al a faster rate 
!han natural biodegradation bccau~ it would oxygenate the groundwaltL This 
treatment would :;;imulate aercbtc metabobstn, reduce the volume of COC, .1111d 
woold reduce ;he potential tOXK't!y to benthic and aquanc rcccptoE by reduong the 
volume of CDC 10 which these receptors could be exposed. 

6.8.4.2 Nearshore Sediments 

See Alternative 4a. 

6.8.4.3 Offshore Sediments 

See Allem.:.~live 4a. 

6.8.5 Short-Term Effectiveness 

Short-term effectiveness is based ml ;he poteo!ialunpact;; 10 the t-Vmrnuni:y, v.orkcn. 
and crwiron:nent dcu ing implt!:1cntation of :~e alrermmve. In addition, the !eng:tt: of 
rime for 1he altet::iative to .athieve protecuvene.% :s ccnsidcred, 

6.8.5.1 Upland Soil and Groundwater 

There w;:,ul;! ~c :-orne pol:;:ri;;al for addi1iO:"~<>I risk:. 10 te<:e;;tors :n rile St. Joe River 
due to the iocrcased pcte:1tial for relea.<>es 0f COG to the River during t.'f)n;;truction. 
Tile pOtetuial for relea~e~ to tl:e St. Joe River durlJ'.g con~lfOCtJ()n would be 
min;mized :o the euem pos\inle t;y petforming wmk above the W.:tcr 1 ,m; during !Qw 

wme:r conditions. Potentml health ri~h to workers would be mirtimm:d throogh the 
use uf engineering comrJl~ 01r:.d work practices to nvold contact with Site C'OC. 
Potcnltal health ri-s[;.~ to the community an.d lerrc~trial eculog11:a: reccpwrs would be 
controJkd chrough engincenng controls ~uth a~ fenrmg to restrict acce~~. Enh;mcCd 
biodegradation <1dds .~erne ,;horr-rerm impact~ relative 10 gt<.JUI'Idwater monuonng. 
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Some potential effects· to worker~ wuld be expected during construction, but these 
would easily be controlled rhrough engineering controls_ Long-term operation of the 
enhanced biodegradation system would he necess<~.ry. 

Provided enhanced biodegradation is suffictent to decrease COC concentrations, this 
alter!l<ltive would achieve protectiveness in a relatively ~han period ot time. 

6.8.5.2 · Nearshore Sediments 

See Alternative 4a. 

6.8.5.3 Offshore Sediments 

See Alternative 4a. 

6.8.6 lmplementabilily 

lmplementability includes the technical feasibility of construction of the alternative, 
administrative feasibility of implementing the alternative, the availability of the 
services and materials required to 1mplcment the alternative. and the ability of 
monitoring to ensure effectiveness of the remedy. 

6.8.6.1 Upland Soil and Groundwater 

This remedy can he technically implemented at the Site. though mobilization of 
grouting equipment from a multi-state area would be necessary as pressure grouting is 
a specialized process. The enhanced biodegradation system uses standard 
construction methods, but would require specialty contractors from within a multi
state area. This makes this a more difficult remedy to implement than one thtit could 
he implemented with locally available eqUipment. The remedy is administratively_ 
implementable. 

6.8.6.2 Nearshore Sediments 

See Alternative 4a. 

6.8.6.3 Offshore Sediments 

See Alternative 4a. 

6.8.7 Cost 

Cost~ for e:Kh alternative have been c~timated ba~ed on the evaluations and 
a~sumptions di~cussed in thi~ FS. Some vJ.riatwn from the exact construction and 
cost of the alternative i~ likely to occur, as the design process for the selected 
alternative proceeds. The cost of this altern;~tive is approxnnately $10,400,000 if s01l 
and ~edimcnt are dispos.::d orf-sitc. 
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6.9 Alternative 4c 

Refer 10 Section 5.3 8 for the descnption of Alternative 4c. 

6.9.1 Protection of Human Health and the 
Environment 

RAOs were developed to address the COCs and pathways that were noted as 
providing unacceptable nsk based on information from the RVBLRA. Overall 
protection of human health and the environment is achieved by satisfying the RAOs. 

6.9.1.1 Upland Soil and Groundwater 

Solidification in the near~hore 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 
ex1st in front of the wall; however, the driving force tor migration in these thin sand 
layers would e>.sential!y be eliminated. The wall also prevents flow of impacted 
groundwater to sediment and limits upflow of any.groundwater through impacted soli 
beneath the river, more effectively containing these impacts. By preventing migration 
of impacted groundwater to the St. Joe R1ver, aquatic and benthic receptors would be 
protected. Thes<: remedial actions satisfy RAO 2, RAO 3, and RAO 5. Monitoring 
would ensure the continued protectiveness of the remedy. Institutional controls will 
ensure protection of residential or commercial humans who may mgest or come into 
dcnnal contact with Site groundwater. Contingencies arc not expected 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 mitlg<lted to the extent possible by 
physicaJiy isolating the solidification area from the rest of the river. Institutional 
controls ensure protection of residential or commercial human~ who may ingest or 
come into dermal contact wllh Site groundwater. 

6.9.1.2 Nearshore Sediments 

See Alternative 4a. 

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-1>pecifrc ARARs can be met during 
construction and in the long-term through proper de~ign of remedial actions and 
pcrmining as indicated in Table 6-1. The ARAR that would not be met by this 
remedy rs the ARAR of returning groundwater to COC concentrations below MCLs. 
It is unlikely to be technically pre~cticable 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 (TI 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 <rfter implcment<rtion of remedial actions and the adequacy und 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 10wards the St. Joe River. This provides additional assurance that the 
reinedy would prevent groundwater dbcharges from impacting sediments in the long
term. The containment wall would be more reliable than natural attenuation and 
enhanced biodegradation, which rely on ~ite-specific degradation rates, as discussed 
in alternati vcs 4a and 4b. 

With regard to potable groundwater use, institutional controls (City ordinance 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 unlrkcly. While the permanence of a City enforced institulional control 
has some uncertainty, the five-year review that will be included as pan of the remedy 
will ensure that the City controls remain in place. 

6.9.3.2 Nearshore Sediments 

See Alternative 4a. 

6.9.3.3 Offshore Sediments 

See Altern:Jtive 4a. 

6.9.4 Reduction of Toxicity, Mobility, or Volume 
through Treatment 

This section di\CU.\\e~ how the alternative reduces the toxicity to n:ceptor~. mobility, 
or vol umc 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 \999 removal area and underlying sotl<>, 
and some of the spoil~ from barrier wall installation are expected to be below JO 
times the Universal Treatment Standards, they would likely be di.;,posed in a hmdfill. 
No treatment of these ~oils is planned. Some spoils from wall installation may 
contain COC concentrations exceeding 10 times the Univers:ll Treatment Standards. 
These soils cannot be land disposed in the United States und would either be 
incinerated, which would destroy the COC, or treated until COC concentrations were 
less than 10 times the Universal Treatment Standards. If these soils were treated, the 
treatment would be performed at a permiued off-site biological or thennal treatment 
facility. The CDC treated at these off-site facilities would be de~troyed or 
metabolized. 

The barrier wall would mterrupt the pathway for D:"'APL migration and COC in 
groundwater and soils to migrate to the St. Joe River in concentrations that could 
adversely affect benthic and aquatic receptor~ 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 use~ containment rather than treatment and, therefore, reduces volume less than 
natural attenumion and enhanced bioremediation as used in alternatives 4a and 4b. 
As the spoil~ from pressure grouting of the 1999 removal area and underlying soib 
are expected to be below 10 times the Universal Treatment Standards, they would 
likely be disposed in a landfill. No treatment ofthese soils~~ planned. 

6.9.4.2 Nearshore Sedfments 

See Alternative 4a. 

6.9.4.3 Offshore Sediments 

See Alternative 4a. 

6.9.5 Short-Term Effectiveness 

Short-term effectiveness i~ based on the potential impacts to the community, workers, 
and environment during implementation of the alternative. In addttion. the length of 
time for the alternative to achieve protectivene~s i~ considered. 

6.9.5.1 Upland Soil and Groundwater 

There would be some potential for additional risks to re..:eptors in the St. Joe River 
due to the increased potential for releases of COC to the River dunng constructiOn. 
The potential for releases to the St. Joe River during constn.tl:tion would be 
minimized to the extent pos~ible by performing work <~hove the Willer line dunng low 
water conditions. Potential health nsks to workers would be minimized through the 
use of engineering control~ and work practices to avoid contact with Site COC. 
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Potential health risks to the community and terrestrial ecological receptors would be 
controlled through engineering controls ~uch as fencing to restrict .. ccess. 
Construction of a barrier wall increases short-term impacts relative to natural 
attenuation and enhanced b10rerncdiation. Some potential effects to workers could be 
expected during construction, but these would easily be controlled through 
engineering controls. Long-term monitoring would be necessary, but this remedy 
would be largely passive. 

The time to achieve protectivene~s is similar to Alternative 38 as the action 
immed1ately limits the amount of COC moving from the uplands to the river. 

6.9.5.2 Nearshore Sediments 

See Alternative 4a. 

6.9.5.3 Offshore Sediments 

See Alternative 4a. 

6.9.6 lmplementability 

lmplementability include~ the tco::hnical fca~ibility 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 effectivene~s of the remedy. 

6.9.6.1 Upland Soil and Groundwater 

Thi~ remedy o::an be technically implemented at the Site, though mobilization of the 
con~truction equipment and contractors for pressure grouting and the containment 
wall may involve a multi-state area. The remedy can be administratively 
implemented. 

6.9.6.2 Nearshore Sediments 

See Alternative 4a. 

6.9.6.3 Offshore Sediments 

See Alternative 4a. 

6.9.7 Cost 

Co~ts for each alternative have been c~timated based on the evalu<-1tions <-1nd 
assumptions discussed in this FS. Some vanatJOn from the exact construction and 
cost of the alternative is likely to occur, a.> the de~ign proo::c.>:- for the selco::ted 
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altem<Jtive prQ(:eeds. The cost of this alternative is approximately $10,680,000 if soil 
and sediment are disposed off-site. 

6.10 Alternative 5 

Refer to Section 5.3.9 tor the de~cription of Alternattve S. 

6.1 0.1 Protection of Human Health and the 
Environment 

RAOs were developed to address the COCs and pathw<.~ys that were noted as 
providing unacceptable risk based on infonn<ltion from the RI/BLRA. Overall 
protection of human health and the environment is achieved by satisf:ring the RAOs. 

6.10.1.1 Upland Soil and Groundwater 

Removal o{ shorelioe sml eliminates all COC io shallow soil near the river. Similar to 
Alternatives 3c and 4c, a containmcm wall prevents migration of DNAPL and 
groundwater to the St. Joe River to protect benthic and aquatic receptors from 
sediment reaccumulation of COC. Monitoring would ensure the continued 
protectiveness of the remedy. These remedial actions satisfy RAO 2, RAO 3, and 
RA05. 

Some impacts on the environment may occur during the integrated removal, 
especially during the driving and removal of the sheetpiling adjacent to and in the St. 
Joe River. Institutional controls emun: protection of residential ur commercial 
humans who may inge~t 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 ri~k to 
these receptors and would be protective in the long-term. While ir is expected that 
sediments exceeding PRGs would be removed, should It not be possible to remove 
them all, erosion-resistant backfill would be placed over the deep impacted sediment 
to ensure that RAO 1. RAO 2, and RAO 4 would be satisfied. Receptors would be 
impacted in the short term. as there is likely to be some resuspension of sediments 
and effect~ on water quality during sheetpile in~tall<ttion and removal. The sheetpiling 
minimizes water quality impacts during dredging activities. 

6.10.1.3 Offshore Sediments 

Placement of an engineered cap 10 prevent erosion over the area of ~ediments that 
could erode would prevent this ero~ion. The potential effecls on ri~k to receptors 
cannot be evaluated because the presence and magnilllde of th1s risk has not been 
determined. However, cap placemem would be comervative in ab~ence of risk 
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evJiuatiun and would ~atisfy RAO I and RAO 4. Monitoring would be used to 
ensure long-tenn cap integrity. 

6.1 0.2 Compliance with ARARs 

Generally, illl chemical-, location-, and actwn-specific ARARs can be met 
immediately during construction and in the long-term through proper de~ign of 
remedial action~ and permitting a~ indicated in Table 6-l. The ARAR that would not 
be met by this remedy is the ARAR of returnmg groundwater to COC concentrations 
helow 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 Sttc. The use of an alternate regulatory mechanism (Alternt~tc 
Concentration Limits) may be required to ensure compliance with this requirement. 

6.10.3 Long-Term Effectiveness and Permanence 

The 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. 

6.1 0.3.1 Upland Soil and Groundwater 

An integrated removal along the shoreline with a barrier wall would provide long
term effectiveness, as soils that could cause sheens would have been removed and any 
soih upgradient of these would be contained by the barrier wall. Monitoring to 
ensure long-tenn effectiveness of the barrier Wllll would be necessary. The barrier 
wall would be pcnnanent, provided it was properly maintained and did not see. 
excessive degradation over time. This degradation would be controlled to the extent 
posstble through cathodic protection, if necessary. 

The barrier wall would interrupt the pathway for DNAPL migration, COC in 
groundwater and soils to migrate to the St. Joe River in concentrations that could 
adversely affect benthic and aquatic receptors in sediment. The hamer wall will 
therefore reduce the potential toxicity to benthic and aquatic receptors by reducing the 
volume~ of COC to which the~e receptors could be exposed. However, the barrier 
wall w>es (;Ontainment rather than treatment and therefore reduces volume less than 
natur&l attenuation and enhanced bioremediation as used in alternatives 3a and 3b. 

With regard to potuble groundwater use, institutional wntrols {City ordtnance and 
zoning) currently exist, which prohibit this use and require connettion to City water. 
Zoning for the ~ite is industrial use only. The Site will remain on the floodplain so 
future usc is unlikely. While the permanence of a Clly enforced institutionul comrol 
has some uncel1amty, the five-year review that will be included ..ts part of the remedy 
will ensure that the City controls remain in place. 
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6.1 0.3.2 Nearshore Sediments 

Removal of surface ~ediment~ that pose a risk to aquatic and benthic receptors would 
be effective in the long-term. Proper design of the backftll in the area of the removal 
would prevent mobihzation of COC in deeper sediments to the surface. As thi~ 
backfill would be engineered to rc~ist predictable forces in the long-term. the 
alternative would be permanem. Some monitoring to ensure long-term backfill 
integrity and institutional control~ to prevent di~turbance of deeper sedimenb may be 
ncces~ary. 

6.1 0.3.3 Offshore Sediments 

Capping would be effective in the long-term to minimize risk to benthic and aquatic 
receptors. Through proper design and construction 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 section discusses how the alternative reduces the toxicity to receptors. mobility, 
or volume ofCOC at the Site . 

6.1 0.4.1 . Upland Soil and Groundwater 

Shoreline soil removed 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 alternattves. addttional soils may be removed at the shoreline, whtch would 
allow for off-site treatment of additional material. A~ with the soil-bentonite slurry 
wall and soil stabilization. a sheetpile barrier wall would reduce mobility and thus 
potential toxicity to receptors, but would not provide treatmetlt. 

The barrier wall would intenupt the pathway for DNAPL migratiOn and COC in 
groundwater and soils to migrate to the St. Joe River in conccntratmns that could 
adversely affect benthic and <~quatic receptors in sediment. The batTier wall will 
therefore, reduce the potential toxicity to benthic and aquatic receptors by reducing 
the volumes of COC to whtch these receptors could be cxpmed_ However, the barner 
wall uses containment rather than treatment and, therefore. reduces volume less than 
natural attenu,Jtion and enhitnced bioremediation as used in alternatives 3a and 3b. 

With regard to potable groundwater use. institutional controL~ (City ordinance <tnd 
zoning) currcmly exist which prohibit thi:. u~e and require connection to City water_ 
Zoning for the site i~ for indmMial ll~e only. The Site will remain on the floodplain 
~o future use i;. unlikely. While the permanence of a City enforced in~wutmnal 
control ha~ \omc uncertmnty, the live-year review that will included as part of the 
remedy will ensure that the City control\ remain in place. 
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6.1 0.4.2 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 exceeding 10 times the Universal Treatment 
Standard~. These sediments would require 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. 

6.1 0.5 Short-Term Effectiveness 

Short-term effectiveness is based on the potential impacts to the community, workers, 
and environment dunng implementation of the alternative. In addition, the length of 

-time for the alternative to achieve protectiveness is considered. 

6.10.5.1 Upland Soil and Groundwater 

Sheetpiling would have effects on the community due to the noise assoo::iated with 
pile driving operations. The actual removal of the soils would involve similar risks to 
the community, workers, and terrestrial receptors as other removals, all of which 
could be mitigated through the use of engineering controb. 

The on-site construction portion of this alternative could be completed in less than 
one year. Long-term monitoring of this alternative would be required to demonstrate 
long-tenn effectiveness_ 

6.1 0.5.2 Nearshore Sediments 

Some rcsuspcnsion of sediments and potential impacts on water quality and aquatic 
and benthic habitat would likely occur during ~cdiment removal. The u~e of 
sheetpiling minliUIZes the amount of resuspended sediment released to the river 
during removal. However. there is likely to be ~edimcnt resuspension and as~ociated 
impacts to the river during shcctpile installation and removal. 

6.1 0.5.3 Offshore Sediments 

This alternative may cause some shon-term effects on the environment through 
re~uspension of ~ed1ment<; during cap placement_ The placement of the cap also 
di~rupt~ benthic habitat that is nm impacted by COC. There is a po~sibility of longer
term effect~ due 10 long-term settlement of the cap, but these risk~ would be mitigated 
to the extent possible by the cap de~ign. There IS a .'>light pos~ibility of ~hurt-term 
effecb on workers during monitoring of cap construction and long-term stability, but 
these o::ould be mill gated through proper work practice~. 1t would take approximately 
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two to !lve yean to impkner.t th:s rencdy, Of thcst:, the first }'t'<lf or more would be 
spertr in cotleuing desigr. intOrmmion to determine the area requiring capping, une 
year in design and pcrmltling (or snbstit.11ive eqmva!en! thereot), and one year to 
C{';J'l:lltUCC 

6.10.6 lmplementablllty 

Jmplememabili1y iodlidcs :he technical feasibility of constt"Jcticn of the ahernative, 
adrramslrative f~as.ihihty of ,mpleme:ning the a.ter::wlivc:, H:c availai:)Hity of the 
;;er;iccs and mated<:!:> re4Lire:d to :mplement the altc:native, and the ability of 
monironng to ensure cffectlvene$S af the remedy. 

6.1G.6.1 Upland Soil and Groundwater 

Cons:derably more destgn and cons!ruction phmmng effort will be :~qu:red to 
implement this alleroa:ive rh:m the pceecding al(ematJves. 1n addilion, a ffiore 
i:wolved pmcess to meet tile substantive requirements for wcrk :n the SL Jae Riv:::t 
will be required d~.;e t;> the greater klngth of !he project and the greater disturb;.~rt:e w 
~'1e River through driving and rcmovi:ig &hee!pilmg. The eqmpment sel for 
con~!ructlon of this alte111at1ve is larger, likely requiring boll:! barge-based and shox
ba:<>ed sP.eet piling equipw.ent and specialized long-reach excavation equlpmenL A :I 
of the eqwpmeru is Ekcly avai:ahle wltbin the western Uni1eC. Slates. The length of 
<;hee~ piling requ.ir.ed is smnewhat specialized but is aJso likely to be available w1thin 
the no;Httr.vestern United State5, MGnitorlng using groundwater wells and visual 
irv;pccrion~ .:f the St. Joe River can determine !he effecuvcnes.;; of the altemahve. 

6.1 0.6.2 Nearshore Sediments 

These otltcrna6·cs wou:d g<:n::ml!y be more d:ffK'ult to t"Onslrucl due to !he additiQMI 
1.peciahzed equipment req-~ired, sU<.·~ a~ long·rcudi ex<:an:ion cqmpment and 
sheetpihng equipment. In add-ltkw, the project woukl be 1:1ore complex, reqlliring 
man~ement of contaminate-d materials and c.Cditienzl design .:n:d likely engineering 
control<; to mioimu.:e sedirr:ent resuspensio;~ and impactS; on water quality, Due 10 :he 
more inv::tsive nature of removal actior.~. the p:oee~· !O meet the permitrir:g 
requirements may be more difficult than that for capping and cnhaoced natural 
recovery. Monitoring of water ql!ulity, 1.lcpth of sedim;::nt .-emova:. and lhtt:kocst; of 
backfill pt:lcement during conMtl.ictmn could adequa:ely ens'Jre me s.uccez;;, of the 
construction project. 

6.10.6.3 Offshore Sediments 

Thi..;. ;e:nedy could be imp-lemented nt the Site fairly et.t~lly from » ;echnk~l 
~tandpoim. Eq~H;m1cn: ;md materials are hkdy to be avmlable tXt La....:e C;xur 
d. Alene. Experience with plw:.:emcnt of cap~ i~ available m the northwestern Un1ted 
:State~ Th;s alternative is more administmtively diftkult lo implt'mcnt than 
Alternar:\'eS 1 1hrough 4, ,h it require:;. significant permiHing requirem.entf. ;l!ld a 
multiple -'lakehol~er proceh. The pennittlng proce~:: would likely in-clude the 



substil:llia! eqmvalent of the requirements for a Clc:m Wafer Act Sectiun 404 permit 
ar.d 'WOt-kir:g within the work winCow determined by bull trouf migration timing. 

6.10.7 Cost 

Costs fqr each ab:mative have been cMirr.at.:d based on <he evaluations <l:ld 
assumptions dbcus~d in the FS. Some- variation in !he cunstroc!iOtl and t:'OSt of the 
;,hematin~ i~ iikely to accur as the design process for !h1; ;,de;.;ted dltemmive 
proceed~. The ;;c:st for this aitcmative is approximately .$28,290.000 if soil and 
redimem are incinera!ed o~ disposed off-site, as appropriate. 

6.11 Altemative 6 
Refer !o SectiOn 5.3 tO fiw the descrip!ion Of Al!cmativc 6. 

6.11.1 Protection of Human Health and the 
Environment 

RAGs were developed to artdreso. the CDC's a1d pnrh"",J.Y~ lhiil wert: noted as 
ptovidmg unacceptable risk based 0n wfor:na:,en from the RI!BLRA. Overad 
protection vf l:.Lrrusn health Jod the envm::mmcm Is actieved by salisfying rhe RAOs. 

6.11.1.1 Uplands son and Groundwater 

Rc01oval Qf :s-hor~line soil eliminates all COC ln snJ.Jicw wil ncar the river. 
Stabi!iling soils would prevent migralion of DNAPL ;md leacf'jng of COC to 
groundwurcr in concer.lrat!ons fh..at could cause risk to aquatic or ber.thic receptors.. 
The COC would be phy~ically contained by the slabilizcd ;mti mix:urc. Thc~e acdOni> 
sati~!y RAO 2, RAO 3, lilld RAO 5. Monitoring would ensun: the c01:tinucd 
protectivene~~ of \be remedy inc:udir.g the 1mpau of the ~tablhzed wil mass on 
g:roundwmer pH. 

Som:: minor short·term imp oct\ on the ..:nvm:m.menl may occur during rem ova! of I he 
sho~dine roils, bul these effects wou~d be mitigated to the :extent poso.ible by work!ng 
above the wat<'r !ine. Institutional control~ eosure protec~ion of rc~idential or 
<:ontmerdal h'Jroam> who may lngest or come into dermal coni<KI wit~ Si1e 
g~oundwlller. 

6.11.1.2 Nearshore and Offshore Sediments 

Removal or -.ediments with COC contentratJon~ e:o:ccedin5 p;ote;:tJVe !cvel<~ would 
prQfect benthic ar,d aqu.:Jic receptors by dim inuring 1hc poterttJ<ll for these receptor" 
10 o:mtact these sediments in the :ong-:erm. thu,~ ~atisfying RAO l, RAO 2 . .und RAO 
4_ Rc.,iduu! impacH wculd rcrm;in m deep sediment, with ero~ion~re,~i\~a.tl buckf1H 
providing containment. Thcu: would he some impacts on benthic and :1quuttc 
receplors m lhe \lhlrHerm, as the rer:.o-v:~t of the sediments i~ likdy 10 di~p!:tee ;;or:-;c 
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of the underlying sediments and ~u~pend them in the water column, which could then 
be transported in the St. Joe River. 

6.11.2 Compliance with ARARs 

Genera.lly, all chemical-, location-, and action-~pecific ARAR~ 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 concemrauons below MCLs. 
It is unlikely to be technically practicable to return groundwater to drinking water 
standards without complete removal of impacted ~oils and groundwater from the SJte. 
The usc 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 based on residual risk that 
may exist after implementation of remedial actions and the adequacy and reliability of 
controls that ensure cont_inued protectiveness. 

6.11.3.1 Uplands Soil and Groundwater 

Removal of the shoreline soils is an effective remedy to prevent ~hecns to the upland 
soils and groundwater. Similar to the containment wall, stabilization of the soils 
would prevent migration of DNAPL or groundwater to the shoreline or sediments, 
further ensuring long-term effectiveness at the shoreline. Thi.~ is al~o a pa~sive 
remedy requiring only monitoring in the long-term. The soil ~tabilization provides 
add1tional permanence \.JVer a containment wall, as it stabilizes all impacted soil 
rather than just placing a barrier.hetween the impacted sml and the river. 

With regard to potable groundwater use, institutional controls (City ordinance and 
zoning) currently exist that prohibit this us~ and require connection to City water. 
Zoning for the site is industri~l use only, The Site will remain in the floodplam so 
future use is unlikely. While the permanence of a City-enforced institutional control 
has some uncertainty, the five-year reviciN that will be included a~ part of the remedy 
will ensure that the City controb remain in place. 

6.11.3.2 Nearshore and Offshore Sediments 

Removal of the nearshore and offshore sediments exceeding PRGs would be effective 
i.lnd permanent in the long-term in the St. Joe River. The boundaries of the cleanup. 
<~rea required to achieve this protection may be refined during the de~ign ~tagc u.~mg 
bioassay testing. Additional ~tudy may be used to define the arci.l of erosion and 
potential risk a~sociatcd with the erosion, as some off~horc sediments contain COC 
above M.:reening level~ only at depth and only con~erVLttive modeling has been used to 
predJct scour of the~e ~ediment~. Removal of the~e sediments without this ~tudy 
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would be effective and permanent but may not be neccs\ary to ensure protection of 
human health and the environment. 

6.11.4 Reduction of Toxicity, Mobility, or Volume 
through Treatment 

This section discusses how the <J.lternative reduces the toxicity to receptors, mobility, 
or volume of COC at the Site. 

6.11.4.1 Upland Soil and Groundwater 

As with Alternative 2 and 5, the removal of the ~horeline soils provides ex situ 
treatment of COC, reducing the volume of these COC. Solidification of the soils 
would reduce the mobility ofCOC and thus the potential toxicity to receptors. 

6.11.4.2 Nearshore and Offshore Sediments 

This alternatJVe removes a similar volume of COC from the nearshore sediment area 
as AlternatJvc 5, wh1ch is greater than the removal volume in Alternative 4. Wnh the 
removal of offshore sediments, this alternative significantly increases the volume of 
COC removed from sediments although it provides little to no additional reduction in 
toxicny since the removed sedimcnb were not exposed to receptors. A portion of the 
sediments would Cl'.ceed 10 times the UTS, and treatment of the sediments would be 
required prior to off-site disposaL Incineration would also provide treatment of these 
sediments. 

6.11.5 Short-Term Effectiveness 

Short-term effectivene~s is hased on the potential impacts to the community. workers, 
and environment during implementation of the alternative. fn addition, the length of 
time for the alternative to achieve protectiveness is considered. 

6.11.5.1 Upland Soil and Groundwater 

There is an increased pOiential for risks to aquatic and benthic receptors during the 
shoreline soil removal. Pote11tial risks to the community, workers, and terrestrial 
receptors during construction of all porlions of the alternative could easily be 
mitigated through engineering control~ and proper work practices. Compared ro 
Alternative 4, there may be some increa~ed ri~k to worker~ due to the additional 
volume of spoih requinng hand~n!l:. Hnwever.,thes.e potential risks can he mitigated . _ e-.>r1·eJ Februqrv '-'· ?UJ)) 
through cng1neenng control~ an proper woncpracuces_ 

The on-~ite construction portion of this alternative could be completed in le~~ than 
one year. 

MARBI- !5656-340 
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6.11.5.2 Nearshore and Offshore Sediments 

As discussed in Section-5.1, removal actions in sediments are likely to re~u.;pend 

. sediment in concentrat10ns greater than those caused by normal erosional events. 
Thi~ would be a deleterious effect on the benthic and aquatic receptors at the Site. 
This alternative dredges deeper in the nearshore than Alternative 4 and adds offshore 
dredging such that short-term impacts would be much more significant that for 
Allernative 4. The short-term impact~ 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 le\·els that !llay 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 lmplementability 

lmplementability includes the technical fea~ibility of construction of the alternative, 
administrative feasibility of implementing the alternative, the availability of the 
serv1ces and materials required to implement the allemative, and the ability of 
monitoring to en~ure effectivene~s 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 dlfficult to 
implement than the preceding alternatives. The administrative 1mplementability is 
similar to the preceding alternatives. The mixing deck typically used for soil 
~tabilization is special1zed, and could require mobiliLation from greater distance. 
This equipment 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 from elsewhere in the northwestern United States. Reqmred materials are 
likely to be available closer to the Site than the equipment. Monitoring using 
groundwater wells and visual inspect1ons of the St. Joe River can determine the 
effectiveness of the remedy. 

' 6.11.6.2 Nearshore and Offshore Sediments 

This alternative can be technically implemented, though it is con~iderably more 
complex than preceding alternatives due to the amount of material tube removed and 
the need to minim1ze impacts on the St. Joe River dunng removal. Administratively, 
this alternative would require a multi-~takeholder process to evaluate the effects of 
dredging on water quality, habitat, and ecolog!Cal receptors. 

6.11.7 Cost 

Cost~ for each alternative have been estimated based on the evaluations and 
assumptions discus~ed in the FS. Some variation in the construction and cmt of the 
alternative is likely to occur as the de~ign process for the selected alternative 
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proceed~- The C<lSt of thi~ al!er:;ative :s approx:mll!ely $44.(140,000 1f wil and 
sediment are iocine:ated or dis;xJSe:: off-sHe ns appropria1e. 

6.12 Alternative 7 

Refer to Secti{)r. 5.3. J 1 for tlle description J:- A!temative 7. 

6.12.1 Protection of Human Health and the 
Environment 

RAOs were developed to addres<> the COCs ,;.nd pathway~ thai 'h'<':re wted as 
providing unacceptable ri:-.k based on informalion from 1he R!!BLRA. Overall 
prorection of human health and the environmer.t is achieved by satisfylng ::1e RAO:o. 

6.12.1.1 Upland Soil and Groundwater 

8y removing ali soib with the potential to Je;.;ch to groundwater and caUse n:.k to 
:tqU!'.Iic or benthic receptors, or to cause groundwater to exceed MCLs, all iluman a:;d 
ecological receptors would be prmectcd m the long-term. [n !he short-term, there 
wcu!d likely be some impact; to the environment due to the size of the pro,jec:t and th-e 
-;horeline soil removax. 

6.12.1.2 Nearshore and Offshore Sediments 

Removal of sedir.ter.ts that contain concer,tration~ o.f COC exceeding protective 
CCllcentr3tions would ensure protection of receptors in the long-term_ Impact:- by 
COC<:. m deeper ~dirr,em may rerr.aln and a thick layer of dean sedunent w1H be 
p!<K-ed over tbis area. :..ong-term momtortng will he required in the nearshore 
~dimem area to er.~cre this ;rotection :s m<tiataineJ. The significant n:moval of 
serlm~ents included in chi~ altema[ive poses higher -;hort-tcrm risks to receptOr!' 
during L~ construcr:on ~eriod thlin other alfernatives. 

6.12.2 Compliance with ARARs 

Generally, all chel!tica!-, :ocalioa-, and aetion-~pedfic ARARs can be met during 
ccm.troction and in the kw.g-term through p:ope: d~ign of remedial aCiions .tnd 
perrniumg as indicated in Table 6-J. The CERCLA swturory preference fo; rewrnmg 
groundwater to drinking W<l.li!r 5larnlartls ts not neces>.J:i!y an :\RAR hee:mse il is 
part of the cleanup cf the S(te Ht!her 1hi.m an Jdd\tionai requlrernel1L t"r.1\ is tile only 
alternative that tnay satbfy !his !>!~tutory requireoert. Moni:oring Wl"J!d be ;equired 
10 confirm ccmpliancr. 
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6.12.3 Long-Term Effectiveness and Permanence 

The lon'g-term effectiveness and pemmncnce is evaluated based on restdual risk that 
mily 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 

Removal of all shoreline soils with the potential to cause oil films and sheens and all 
upland soils with the potential to cause groundwater to exceed MCLs would be 
permanent. Some shm1-term 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 rCmoving most of the impacted sediments, a high degree of long-term 
effectivene~s and permanence could be achieved. Little to no long-term monitoring 
would be required to ensure continued effectivenes<>, except for monitoring in the
nean;hore sediment area to ensure that surface sediment at tb.e top of the ba.d:;_ftll 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 ofCOC at the Site. 

6.12.4.1 Upland Soil and Groundwater 

This alternative provides complete removal of COC in ~oil above cleanup levels ror 
the Site. A ponion of the soils removed from the Site would have to be treated prior 
to disposal, as they would exceed JO times the Universal Treatment Standards. These 
soils would be incinerated, or treated off-site through biological or thermal treatment. 
Soib that do not exceed 10 times the Universal Treatment Standards would not be 
treated. 

6.12.4.2 Nearshore Sediments 

Th1s alternative provides near complete removal of COC tn sediment above cleanup 
levels for the Site. Some of the removed sediments would contain concentrattons of 
COC exceeding 10 times the Universal Tre<1trnent Standard~. The~e sediment~ would 
have to he incinerated or treated off-site prior to disposal. 
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6.12.5 Short-Term Effectiveness 

Short-term effectiveness is based on the potential impacts to the community, workers, 
and environment during 1mplcmentation of the alternative. In addition, the length of 
time fOr the alternative to achieve protectiveness is considered. 

6.12.5.1 Upland Soil and Groundwater 

Complete removal of shoreline .~oils and uplands soils would involve 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 two 
years. Long-term monitoring woLJld not be required. 

6.12.5.2 Nearshore and Offshore Sediments 

Resuspension of sediments and impacts on water ql1ality in the area of the Site are· 
likely. These would be mitigated to the Clltent poss1ble through comtru<.:tion methods 
such as the usc of a sealing bucket and operational controls. However, the analys1s in 
Section 5.1 showed that even using these techniques, sediment resu~pen~ion could 
castly exceed resuspension that occurs during a 100-year t1ooding event, which is a 
;,ignificant short-term impact on the St. Joe River. Typically, some resuspension of 
sediments and ncganvc impacts on water quality occur m the area of the Site during 
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 lmplementability 

Tmplementability includes the technical feas1bility of construction of the alternative, 
admini.~trati.,.·e fea~ihility of implementing the alternative, the availability of the 
services and material.~ required to implement the alternative, and the ability of 
monitoring to ensure effectivene~s of the remedy. 

6.12.6.1 Upland Soil and Groundwater 

ThJs alternative would be the most difficult to implement for soil '-lnd groundwmcr. 
The size of the excavation relative to the property on which it must be conducted, the 
depth of the excavmion, ~heetpding requm:ments, '-lnd dewatering requirements 
combine to make it a construction project requiring careful planning and execution. 
The adrnini~trative implementilbility is likely similar to the other alternatives, though 
it may be more involved due to the ~c'-lle of the project. Equipment required to 
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construct the altanativc is available, though 11 may have to be mobilized from some 
distance. The long sheet piling required may have to be mohlliz.cd from some 
distance. Also, the volume of backfill requ1red would require careful sourcing to 
provide sufficient speed of delivery at reasonable pricing so as to not inhibit the 
project progress. The alternative would require groundwater monitoring to determine 
the effectiveness of the alternative. Groundwater monitoring would last 
approximately five years, provided monitormg 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 nearshore 
and offshore ~edtments, both technically and administratively. The volume and depth 
of removal will require careful design to minimize sloughing of surrounding 
sed1ments and mixing. of contammated sediments being removed with the 
stmounding sediments. AddnionaJ dcs1gn effort and construction monitoring will 
also be required to ensure integration of the removal with work in offshore ~cdiments 
and with the uplands. Engineering controls such as sealing buckets on removal 
equipment are likely to be required in order 10 mlflimizc creation and transpon of 
~uspended sediments and the assoc1ated Impacts on water quality. Due to the higher 
potential for resuspen5ion and mohilization of 5ediments, additional care in 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 .~ealing buckets on removal eqmpment, is specialized, hut i~ likely 
available in the western United States. Monitoring of water quality and sediment 
removal depth and locatiOn during construction can <>dequately ensure construction 
quality and evaluate the effect5 on receptors. 

The size of the proje_ct and the short "fish window" of about three months may 
require multiple years and separate mobilizations to complete the project. 

6.12.7 Cost 

Costs for each alternative have been estimated based on the evaluations and 
a~sumptions discussed in the FS. Some variation lfl the construction and cost of the 
alternative is likely to occur as the design process for the selected altemative 
proceeds. Groundwater treatment and d1scharge under an NPDES perm1t IS est1mated 
to cost $1,620,000. The total cost of this alternative (using off-site incineration, 
treatment, or disposal of soil und sediment)~~ approximately $67,190,000. 

6.13 Alternative 8 

Refer to section 5.3.12 for the description of Alternative 8. 
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6.13.1 Protection of Human Health and the 
Environment 

RAOs were developed to address the COC:s and pathways that Wl!fe noted as 
providing unae:ceptable risk based on information from trw AIIBLRA. Overall 
protection-of human health and the environmen\ is achieved by satistying the 
AAOS." Alternative 8 prevents d1rect contact With soil or inge&tton of 
contaminated groundwa~r using containment and Institutional controls and is: 
antiCipated to adeqUately protect human health and the envlronmern from the 
contaminants in soil and groundwater, 

6.13.1.1 Upland Soil and GroundWater 

Upland soils and groundWater would be ootrtaiMd on~slte by the construction 
of a waste management area constructed within a shfttpile/&IUNY wall, Tho 
wall will be extended apptoxlmately 60 teet deep to prevent migration _ot 
ONAPl and impat;1ed groundwater into the river, Groundwater inside and 
outside tM oonta~nmerrt area would be monitored to evaluate the effectiveness 
of the containment <lell. Containing upland s<Nls and groundwater would 
reduce the potential for leaching Impacted groundwater to the rlver. In the 
short-term. ttutte would likely be &eme lmpac1.$ to the environment due to the 
size of the project. In the long-term, there may be the potential ;or continued 
leaching of impacted soil into groundwater outside of the oontainmenl cell. 

6.13.1.2 Nea,.,.hore and Offshore Sadlmenta 

Removal and tr"tment of batik soil$, $h0lelil'le sediments, and nearshore 
sediment to a depth of 8 feet will restore aquatic and benthic environment$ 
and reduoe the VOlume of COOs exceeding protective concentrations. lmpa:ct:s 
by COC& tn bank soils and sh<>relinc &ediments impacted below a feet may 
remain. Additional characterization would be required to determine the extent 
and depth of contaminated offshore sediments. Some impact to the aquatic 
and benthiC environment& may result from the placement of a scour-resistant 
cap c~r«'the off$hore area. institutionaJ controls would be requited to restrle1: 
groundwater and land use. 

6.13.2 Compliance with ARARs 

The Netional Primary Drinking Water Standards under the Sate Drinking Water 
Act are 1'1!levant and appropriate to the groondwater contamination. The point 
()f compliance for MCls for remedies where waste materials will be managed 
in pia~ are at and beyond the ooge of the wute managomcnt area. 
Alternative 8 would <::omply with this ARAR in locations where the 
sheelpllelslurry well containment area <::onfined impacted soils and 
groundWater. Groundwater outside the waste management area would be 
monitored to evaluate the effectiveness of the containment ooll. 
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6.13.3 Long Term Effectiveness and Permanence 

6.13.3.1 Upland Soil 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 surlace·water. 

6.13.3.1 Nearshore and Offshore Sediments 

Alternative 8 would provide for long-term effectiveness for bank soils, 
shoreline sediment, and offshore sediment unless there was recontamination 
of removal areas .via migrating groundwater. Alternative 8 proposes to 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 Redue1ion 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 
volume of COCs leaching into the river via contaminated groundwater. No 
treatment within the containment 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 8 feet 
excavation zone. Additional characterization of offshore sediments would be 
required by Alternative 8; so no treatment with reduction of the toxicity, 
mobility, and volume 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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to noise and dust woutd be monltoted and minim!:md through engineering 
controls. Reductions in ril&k$ to the environment would be achieved soon after 
implementlllion. 

6.13.5.2 Nearshore and Offshore Sediments 

On-site treatment- may include short-term impacts due to noise and dust. 
The$e conditiomo can be minimized during construction and would be 
monitored. There is a potential for sttorl-term Impacts to the aquatic 
environment during removal actions. of bank soil&, shoreline "dimenl, ttnd 
nearsttorc sediment and cspp!ng Of off-shore sediment. However, best 
management ptactice& and engineering controts would be utilized to minimize 
these imp4lets. There is a potential for shOn-term impacts from noise and air 
emiui<ms from the mobile treatment unit. 

6.13.6 lmplementabillty 

6.13.6.1 Upland Soil and Groundwater 

The construction of sheetpilelslurry walls for the containment ceU represents 
well known technology, The timing and duration of this effort wm need to 
refleet avoidance o1 any periodic flooding in the vicinity of the containment cell 
and the tifm! required to obtain any additional permits to complete ~he work. 

6.13.6.2 Nearshore and Offshore Sediments 

Dredging sediments., and baekiilling any subaqueous. areas to th~ir original 
bathymetry will be challenging to accomplish in $Uch a manner as 10 prevent 
scour and further migration ol contaminated sediments dowostream, While 
each Individual component of this alternative is relatively straightforward, the 
combination with environmental factors (flooding and timing constraints 
caused by fish habitat utilization windows} and political {actors (permitting) 
may result in additional complexity. 

6.13.7 Cost 

The estimated tctal cost for AAemaUve 8 is $H),239,000. This is a combined 
east of $9,479,000 capital cost and $760,000 O&M cost figured over a 30--year 
period. 

6.14 Alternative 9 

Refer to section 5.3.13 for the deserlptlort 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 RUBLRA. Overall 
protection of human health and the environment is achieved by satisfying the 
RAOs. Alternative 9 prevents direct contact with soil or ingestion of 
contaminat~d groundwater using containment and institutional controls and is 
anticipated 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 lleen reduced to site-specific criteria, or are 
immobilized. Monitoring in groundwater wells around the area of removal, 
treatment and ~olidification 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 satisfy RAO 2, RAO 
3, and RAO 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 

Removal of the shoreline soils and thermal treatment of these materials will 
ensure that creosote materials have been reduced to site-specific criteria, 
which will eliminate the pathway for groundwater contC~mination 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 AAO 2, RAO 3, 
and RAO 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 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 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 RAO 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 areS by eliminating 
the potential for these receptors to come in contact with impacted surface 
sediment. This remedial action satisfies RAO 1 and RAO 3. 

Removal and/or treatment, physical or chemical stabilization of deeper river 
sediment material would also 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 bioavailable to benthic and aquatic 
receptors. These remedial actions satisfy RAO 1 and AAO 3. There may be 
some impacts on benthic and aquatic receptors in the short term, as removal 
of sediment materials are likely 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 heahh 
and the environment (capping) would be implemented. This evaluation will 
demonstrate that RAO 1 and RAO 3 are being achieved. 

6.14.2 Compliance with ARARs 

·rhe 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 Soils, Riverbank Soils, 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 including 
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 soils 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 sediments 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 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. 

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 soil that is biologically inert through the complete destnJction 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 iri 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 soils 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 immobilized. 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, it soils with lower concentrations of COCs are found within the 
upper 20 teet the excavation area but outside the delineated area of source 
materials, they will 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, removal 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 River Sediment Area 

The remedial actkms Include removal and thermal treatment or physical or 
chemical stabilization of impacte<f sediments wherever ttt. SSCL is exceeded. 
which effectively reduces toxicity, ma,bility and volume of contaminantS. This 
alternative does not diffetentiate b«ween particular zones of sedimen1.9$ does 
other allerrurtlYe$; and, therefore, treats all contaminated materials equlvatendy. 

6.14.5 Short·Term Effectiveness 

6.14.5.1 Upland Soils Area 

Short-term impacts from noi$e <1nd air emissions may r"utt from excavation., 
mixing and milling, in situ s1abillzatlon augers, and thermal desorptiOn 
~treatment of soils and sediments.. These activities would be monitored and 
minimized using engineering controls. Elimination or reductions in risks to 
the environment would be achieved during and after implernen,ation. Seeause 
soil solfdification and removal are being performed, this alternative would 
require Sl.ibstantia!Jy more excavation and related construetion activitkls and 
therefore wou1d require more construction time and potentially pose more risk 
thal'i installation of a slurry or sheetpile well -or other containment mnedy. 
HoWever, excavation and thermal treatment and solidification do achieve rhok 
reduC11on equivalent to mMt oth~r alternatives. 

6.14.5.2 Riverbank Soils Area 

The soil solidification and removal actions would pose appro1:imately the sanre 
short-term risk to workers and the environment as the other afb:l;rnatives. 
Thef* i& a potential for short-term impacts 10 1he aquatic environment during 
f$1"l0Val actions; however, use of proper engineering controls, and in--river
containment structures such as cotter dsms, would be included dLKing any 
removal operation to minimize thKe impacts. There Is also a potential during 
on-.site treatment activities lor shOrt-term impacts from equipment operations, 
including dust and noise. Tbe length of time needed to implement the 
alternative, and the length of time until cleanup standards are met, is about the 
same tor all altematlves. 

6.14.5.3 River Sediments Area 

The removal actitms would pose approximately the aame short•term risk to 
workers aod the environmenL Engineering controls sueh a& a cofler dam Wllllki 
be used to mlniml:ze short..term lmpa¢t:s to the aquatic environment There is 
also a potential during on-site treatment activities fot short~tenn lmpaets from 
noise and air emis&io!l$ of the mobile treatmeJ'lt unit, The length of time needed 
to implermmt the alternatives .and the length of time until cleanup standard& are 
met are :about the same fQr all altematives. 

M.4.flBI-/5556-540 



Fea.r~biiity Study- St. Manes Creosore Site- St. Marie.<. idaho 

6.14.6 lmplementability 

6.14.6.1 Upland Soil Area 

Excavation and thermal desorption 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 lmplementability of this alternative may be dHficuh 
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 cotter 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 technical 
implementability of this alternative is complex because this remedial action 
will requi~ a carefully engineered construction design including the use of 
cotter dams, sheetpile walls, excavation, shoring, dewatering, water treatment, 
and on-site sediment treatment and replacement. 

6.14.7 Cost 

Alternative 9 has a cost of $11,222,493. The combined cost of $10,790,703 
capital cost and $431,790 O&M cost are figured over a period of five and a 
half years. This cost is in the s01me 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. 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. 
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7 Comparative Analysis 
Thi~ sectJOn compares the alternatives against each other for each of the ~even cnteria. 
Consi5h:nt v.:ith the RTIRS guidtmce, the two 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 of the 
criteria, separated by the area of the Site addressed. The site divisions reflect the 
apportionment of the site under Alternative 9, which includes three operative 
areas: Upland Soils 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 evaluated against the standard of whether or not they meet the threshold. for the 
balancing (;riteria, the cnteria arc ranked by their relative order in· best meeting the 
criteria_ The certainty of the alternative~ in relation to the criteria has been included in the 
discussion of ranking for each criterion. Tahle 7-1 uses a numerical ranking ~ystem and 
summari"£e~ the information provided in this section. 

7.1 Protection of Human Health and the 
Environment 

Each alternative is compared with respect to bow it meets protection of human health and 
the environment each altern·ative, with the exception of Alternative 7, wilt require 
monitoring to confirm protection of human health and the environment over time. For all 
alternatives, should monitoring show that an alternative is not protective, contmgent 
actions would be evaluated and implemented. 

7.1.1 Upland Soils Area 

Alternative 7 is the most protective in the long term, as 11 involves removal of essentially 
all m<ltcrials with the potential to cause risk to human health or the environment. This 
alternative eliminates the need for long-term performance monitoring to en~ure remedy 
effectiveness. However, as Alternative 7 involve~ exposing <1nd removing the greatest 
volume of soil, sediment and groundwater, it also c~rries the greate~t ri~k of exposures to 
COCs of residents, workers, and the environment despite use of engineering controls and 
construction planning to mitigate these ri~ks- Alternative I is the least protective remedy, 
as it does not involve any engineered, active, or monitored measures to increase 
protcct1on of human healtb or the environment_ 

The other alternative~ mnge between these two in terms of protectiveness. In general, 
cngm~rcd removal and treatment measure~ would provide the most protectton, as these 
would rcm11in provide for actual source control. These would include shoreline 
solidification and/or removal, barrier walls, and soil solidification. Active treatment 
measures such as air sp<uging and thermal desorption would generally be more protectiVe 
than passive measures because treatment. even if operated only for the short term, WOtlld 
reduce the risk of discharge of groundwater contammg chemicals of concern to the river 
and ~ediment. 
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Alternative 8 would ere-ate a four-sided WOIQ management area lo contain the 
upland soils that <:ontain COCs greater than soil levels protective of groundwater. 
These soils would be capped to prevent infiltration. Impacted gmundwoter wo\Jid 
not b~ treated wittlin the WMA. Long-Wrm monitoring- would be required to verify 
the effectiveness of the system to protect surfacE' and groundwater resOW'~. 

Alternative 9 provides the next highest amount of protection to Alternative 7, as. It 
would remove and treat the top 20 fwt of upland SOil$ and treat in place by 
»>iidification of deeper upland .soils. Altemmive 9 is superior to all other 
alternatives because i1 permanently removes the COCs from the environment 
r.a1her than more passive measures. It also combines the efficiencies of in situ 
stabilitation where depth makes excavaHon removalle$$ coS'C-effective. 

7.1.2 Riverbank Soils Area 

A:tcm,ltive 7 is the most prott:ctive remedy in 1he long-tcr:n. rerr.o~·ir.g ~.Jl s-ed;ment.s with 
the poten::al to cause risk to human or ccologicu: re;:eptor>. Alt.::r:-~ativc : 1£ the least 
prote<:l!ve. a;; it does nO{ address ri&h to k"nth.ic and aq· .. mtic rec<!;::tor~ that currently exist 
!lt the site. A!tematives 3, 4, 5 and 6 are more certaie to be i,;1mediately effective, while 
A!remalivr; 2 would require a longer pe:iud lo detenninc :~c cert;;inly of long-term 
dfectiveneM. 

Alternatives in~ving removals in the St. Joe River, such as Alternatives 7, 8, and 
s, have a potential to increase short·tenn exposure o1 workE!rs, residents, and 
environmental receptoo. to COCs during and immediately following remedial 
actions. For removal of sediments, an analysis slloW$ the$!! actiOn$ may caU$e 
higher concentrations of Site sediment in the river during remedial actions than 
durtng flooding events. The amount of removal generally increa$ef.ll from 
Aft~live 2 through 9. 

Monitoring will be performed duri:1g construction of cacb alternative with the exception 
of Al!exnative L Eacn ahe:~attve a!s.o indudes a c~aracterization investigation dtJring 
remedial design w refine the impact area. long-term monitoring and contingencies 
are an integral portion of Alterna1ive 2 and 8. Contingencies and monitoring 
would also be required as part o1 Afternatives 3, 4, 5, and 9. No long-term 
moni1oring is anticipated tor Alternative 9 based upon the use ot presumptive 
refnedie& and selected cleanup standards. Comingencie~ are nece~~11ry sbx1ld 
asses\nlCnt ind:catc thai M.KR wa~ nvt go:ng to be effective and capping i;; nece:s:sary. 
Moruoring would be C<JILpkted to confirm that the ~cdiment cap wasn't di-sturbed and to 
emmre Umt :tack fill fro:n rc>.loval actions remained stable. Alternatives 6 .11:'::'! 7 wou:d not 
re<{Uire monitoring af:er ..-:onstruc1ioo, chough there may be some short-ter:n m'Jnitonng to 
monitor the recovery of the river after dredging. Monitoring for the the presence of 
sediment after sediment removal, treatment, and replacement as part of 
Altt:rnatlve 9 wOuld demonstrate- the removal had adequ...Wiy reduc11d 
concentrations of COCs resulting in the p-rotection of the benthic organisms. This 
rt!moval would al50 prevent contact with human activities on the shore of the 
river. Alternate 9 offers the best approach to monitoring, in that it will 
substantially reduee the duration of long-term monitoring to potentiaUy one 5 year 
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p4!!riod. This removal would also prevent contact with hWllan activities on the 
shore of the river. 

7.1.3 River Sediments Area 

Altern:.1t!ve~ 2 through 8 inci:Jdc additional as;;cssrr.en!, monitoring, and poten;:al cappbg 
of 20% Hi 100% of the ofhhore ~echmems. Altemat:v~ 6, 7 .1nC 9 ine11,Jde dredging oi 
contaminated ~cdJments, Removal of surface sediments in the St. Joe River 
-containing COCs above SSCLs in Alternative 9 woutd protect benthl.c and aquatic 
receptors in this area by eliminating the potential for these rec!!ptors to t:om11 in 
contact with Impacted sutface sediment. There may be some shorHerm 
monitoring required to monitor recovery of the river foUowing dredging. 

7.2 Compliance with ARARs 
Compliance with ARARs wiU be finalized as part of the design and permitting 
process.. In general, the only requirement that will not be met is tile CERCLA 
statutory preference for retuming groundwater to drinking water standard$. This 
rgquiremertt would not be mel by Alternatives 1, 2, 3, 4, 5, and 6, and may not be 
met for Alternative 7. Human receptors that may use the groundwater a1J drinking 
water will be protected by institutional controls or restrictions on groundwater use 
at the Site. These controls would require long·•term monitofing at the $ita. 
AJtemative 1 includes the existing land use (:Qntrol of the City's ordinance that 
requires use of City water for drinldng water. Alternatives 2, 3, 4, S, 6, and 8 
lrn:lude additional institutional controls or rt!strictions on groundwater use 
specifically in the area of the Site. Institutional control$ may not be required for 
AJtematiW! 7, though it is dHficutt to assure that this Alternative would not require 
some institutional controls. Aftemative 9 may utilize a land use control if requir9d 
by the ooteome of rilfll8dial activities. However no long-term monitoring Is 
anticipated for this aUernative based upon the use of presumptive ntmadie& and 
selected cleanup standards. 

The National Primary Drinking Water Standards under the Safe Drinking Wate.- Ac:1 
sre relevant and appropriat~ to the groundwater contamination. The points of 
compliance for MCU for remedies where waste materials will be managed in 
place are at and beyond the edge of the designated waste management area. 
Alternative 9 would comply with this ARAR. Alternative 9 is superior, based on its 
use o1 treatment technology, to other alternatives such $$ ~ and 6 1hat leave 
contaminants in the groundwater and rely on physical isola1ion to prevent 
mobilization. 

7.3 Long-term Effectiveness and Permanence 

The long-term cJfectivent% of the alt<:rnalives i>. conmkred based on th(' :n.agnili.Jde d 
re:,idu:>l risk to nx-eptors. uncertainties. associated with tl:c pcrfunmu~<.·e of the alternative, 
and the adequacy and relnbihry of comroJs_ No quam:tath'e es1im:ues ,-,f resldt.al r:sk 
have been made for !he f'S, but !he degree 0f certair.ty that :he aJ(ernalive W('U}d '::e 
permanem is comtdered. Ger:era!ly, :ho.:;e ahernarlves asmg prrss:ve engil!ee-red ;,olu-:~ons 
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are more permanent, while tho~e using naturally occurring passive processes are less 
certain at this time, as they would have'to 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 
groundwater 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 
effective. Alternatives 3c, 4c, 5 and 8 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 
long term unless there is recontamination via migrating groundwater. 
Alternatives 3c, 4c, 5, 6, 7, 8 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 soil and groundwater to prevent recontamination of bank soils 
and sediments. Thi$ 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 ha$ 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 ol sediment and 
replacement with a two-foot thick scour-resistant sand and gravel cap, would be 
more 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 grav'el 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 to 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 long term. Alternatives 3 and 
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4, which include removal and/or 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 9 include removal of 
all sediment with the potential to cause risk to receptors and is considered the 
most effective and permanent action. 

Alternatives 2, 3, 4, 5, and 8 include a cap tor the offshore sediments, which is 
considered 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 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 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). Alternatives 2, 3a, 3c, 4a, 4c, 5, and 8, which rely on 
monitored natural attenuation or containment do not include treatment and are 

. ranked lowest under this criterion. Alternatives 3b and 4b include air sparging, 
which may reduce contaminant concentrations 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 inaterial remaining . on-site would not be reduced. 
Alternative 7 includes removal with off-site thermal 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. !\6 a 1'96llll, Alternate g 
exseeds the benefits ef ell=ler optiens when considering ranking ef allernali\•ea by 
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This alternative also includes in situ stabilization of deeper soils to ensure that 
COCs in the deeper soils are immobilized. This part of the procKs completely 
reduces the mobility of the COCs. These · two treatment methods provide 
reduction in toxicity, mobility, and volume that ac-hieve substantial risk redUction 
and are mort;!" permanent and protective as compared to the other preferred 
alternatives. The reason that it is more permanent and protective is because the 
materials are treated and disposed on-site, and an increase in volume of 
contaminated materials is avoided. 

7.4.2 Riverbank Soils Area 

The remedial actions include removal and treatment of impacted sediments up to 
8 feet in deplh. All of ltM, removal activities would be effective in reducing IOltieity, 
mobility and volume of contaminants.. Alternatives. 5, 5, 7, 8 and 9 would result In 
more reduction in toxicfty, mobility and volume, than AJternatives 2, 3, and 4 
because a greater quantity of material would be removed and treated. The 
remedial actions indude solidification or removal (with trealment). Alternatl\1'1!" 9 
does not diflerentlate between particular zones of sediment as do other 
alternatives, and, therefore, treats all contaminated materials equivalently. In term:s 
of c.onstructability Alternative 9 will provide tor more comprehensive removal and .......... 
7.4.3 River Sediments Area 

The remedial actions include assessment, monitoring, capping or removal. The 
assessment, monitoring and capping actions (Alternative& 2. 3, 4, 5, and 8) do n01 
ineluf~E. treatment and are therefore ranked lowest under thi$ criteriOn. 
AltemaUves 6 and 7 include removal and treatment ot contaminated sedtments. 
Ttv: remedial a~ons include removal and the..maf treatment or physiCal or 
chemical stabilization of impacted sediments wherever the SSCL Is exceeded, 
which effectively reduces toxicity, mobility and volume of contaminants. 
Alternutive 9 does not differentiate between particular tones of sediment es do 
other aftematives, and, therefore, treats all contaminated materials equivalently. 

7.5 Short-Term Effectiveness 

7.5.1 Upland Soils Area 

Alternatives 2:, 3<1, and 4a raly on monitoring, which poses little risk to workers. 
Risk of sediment recontamination is not reduced by these altemalives. and 
therefore it is uncertain wht,!;n or it ~ment cleanup levels will be attained. 
Altemat~& 3b and 4b include air &parging, which could be implemented safely 
and haw the potential tor slighlly reducing the potential for sediment 
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recontamination. The rate at which reduction in contaminants would be achieved 
by this method is uncertain. Alternatives 3c, 4c, 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 therefore 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 controlled 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 soil 
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 solidification 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 short-term risk to the workers 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 aquatic environment. 

The soil solidification and removal actions in Alternative 9 would po~ approximately 
the same short·term risk to worker~ and the en\'ironment as the other alternatives. There 
is a potential for short-term imp<~cts to the aquatic environment during removal action~; 
however, use of proper engineering controls. and in-river c~ntainment structures such as 
coffer dams. would be mcludcd during any removal operation to minimize these impacts. 
There is also a potential during on-~itc treatment activities for ~hort-tcnn 1mpacts from 
equipment operations, including dust and noise. The length of time needed to implement 
the alternative, and the length of time until cleanup ~tandards are met, is about the same 
for all alternatives. 

MARB!-15656-340 



feasJhi!u_,, 

7.5.3 River Sediments Area 

Altemati¥es 2, 3, 4, 5, 8, and 9 include ca:pping Which should have minimal &hort
tenn risk to the environment. Cleanup mndards would be met upon the 
installation of 'the cap. Alteroatives 6, 1 and t have the highest shcrt~terrn risk to 
the environment ~~use of the potential for incidental releases during dredging. 
Engineering controls would be used to mirimim shorHerm impacts to the aquatic 
environment. Cleanup standard& would be met upon completion or the dredging. 
The length oftime needetHor Implementation 1s the same of all alternatives. 

The removal actions of Alternatlve 9 would pose approxlmatefy the same short~ 
term risk to worken; and the envirQntf\ent, Enginoering controls such M a coffer 
dam wuuld be used to minimize short-term impacts to the aquatic environment. 
There it~ also a potential during on-sih:! treatment activities for shorNerm impa<rts 
from noise and air emissions of the mobile treatment unit. The length of time 
needed tQ implement the alterrnrtives and the length of time until cleanup 
standards are met are about the same fur aU anematNu, 

7.6 lmplementablllty 

While all of the actions can be implemented at the Site, some are more easily 
implemented than Qll\er$. In generat, the teehnicaf lmplementabllity deetease& 
with increasing complalli1Y of com;tructlon and use Qf $peeialiad equipment 
Administrative implementability decreases with the increase in substantFve 
requirements that apply to permitting. Actions "requiring construction and/or 
operations in the uplands may also be impacted by period flooding of 1he site 1hat 
would need to be accounted for during dft.ign. 

7.6.1 Upland Soils Area 

Alterrnrtives 2, 3a. and 4a rely on monitoring, which l$ easy to implement. 
Alternatives 3b and 4b include air sparglng Ylhieh- would be easy to implement 
although it may be difficult to verify that the sparging zone includes aU of the 
contaminated groundwater. Alternatives: 3c, 4c, 5, 8-, and 9 include sheetpile or 
slurry walls, which should be straightforward to implement because this is a well· 
known technOlogy. Alternatives 6 and 9, whictt include solidification of 
comaminated soil, may be difficult to implement because the technology is 
relatively uncommon. AHernative 7, which includes removal of all upland soils 
would beth& most technically complex to implement. This action would require a 
highly engir'leered construction design including the use of sheetpile walls, 
excavation, shoring,- dewatering, water treatment, and otf"site soil treatment and 
disposal. 

Exoavalfon and thermal desorption treatm&nt of soils is a presumptive femedy for 
wood treatment sites. Solidification has also been performed in situ within 
saturated groundwater, and is readily implementable with the proper equipment. 
The technical lmpl&mentability of Alternative 9 will include an inv<tsive process as 
compared to the other anematives such as containment. The action would require 
an engineered construction deSign including the use of coffer dams, sheetp!te 
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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, 6, 7, 8, and 9 include dredging, which would be the 
most difficult to implement. 

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 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 soli 
treatment and replacement. All of the alternatives include removal so this does 
not affect the relative implementabillty between ahernatives for shoreline soils. 

7 .6.3 River Sediments Area 

Alternatives 2, 3, 4, 5, 6, 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 dredging/treatment may be employed 
for Alternative 9. 

This alternative involves 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 ($1,176,000). 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 requiring 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 to address the principle threats posed by the site. 
EPA also 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 
engineering 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 technologies 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 tor 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 shoreline 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. 
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and Post RIJBLRA DNAPL Mobility Analysis 
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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 
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