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EXECUTIVE SUMMARY 

This feasibility study (FS) presents and evaluates remedial 
action alternatives for offsite areas adjacent to the Vertac 
Chemical Corporation plant, Jacksonville, Arkansas, which 
were found to be contaminated with 2,3,7,8-tetrachlorodibenzo­
p-dioxin (TCDD) during the Remedial Investigation (RI). The 
sites are shown in Figures 1 and 2. 

BACKGROUND 

Herbicides of which TCDD is a by-product have been produced 
at the Vertac site over the last 30+ years. Herbicide wastes 
which contained TCDD were discharged into the sanitary sewer 
and into Rocky Branch, a small watercourse that flows into 
Bayou Meto. Subsequently the downstream wastewater treat­
ment facilities, Bayou Meto, and flood plains of Rocky Branch 
and Bayou Meto became contaminated with TCDD, Attention was 
first focused on the Vertac site as a possible source of 
TCDD contamination after the National Dioxin Survey of 1978. 
Since then several investigations, including the RI, have 
confirmed TCDD-contamination in the wastewater facilities (a 
sanitary sewer system, an old sewage treatment plant which 
is now abandoned, and active aeration pond and oxidation 
basins)r in two waterways which drain this area and receive 
treated wastewater effluent (Rocky Branch and Bayou Meto); 
a.nd in the flood plains adjacent to these waterways·. 

ACTION LEVEL 

The agency for Toxic Substances and Disease Registry (ATSDR) 
reviewed data for the Vertac offsites. Based on the ATSDR 
recommendations for TCDD remediation at the site, the follow­
ing action levels were assumed for the various contaminated 
areas: 

o Wastewater Collection System. The sewer lines 
that were indicated in the RI to have TCDD concen­
trations equal to or greater than l ppb would be 
remediated. This action level was chosen because 
the contaminants in the sewer line could migrate 
downstream and contaminate the wastewater treatment 
facilities, Bayou Meto, and nearby flood plains. 

o Old Sewage Treatment Plant. The TCDD-contaminated 
sludges, wastes, soils, and sediments in the aban­
doned facilities would be remediated. The surface 
soils around the abandoned sewage treatment facil­
ities would be remediated so that an action level 
of l ppb TCDD is not exceeded. The ATSDR recom­
mended, however, an action level of 5 to 7 ppb 
TCDD for soils in and around the abandoned sewage 
treatment facilities if the following conditions 
were imposed: (1) the site was not developed for 
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agricultural or residential use, (2) the use and 
activities of the site must not become associated 
with the production, preparation, handling, consump­
tion, or storage of food, other consumable items, 
or food packaging materials, and (3) the site soils 
must be protected from erosion that would uncover 
or transport TCDD that could cause unacceptable 
human exposure at a future date. Therefore, the 
assumed level of remediation of the old sewage 
treatment plant area is greater than recamnended 
by ATSDR. However, including areas with TCDD 
levels of 1 to 5 ppb has little impact on the 
total quantities and costs for the remedial 
actions proposed for the wastewater facilities. 

West Wastewater Treatment Plant. The aeration 
pond, oxidation basins, outfall ditch, and the 
peripheral land that has TCDD levels exceeding 
5 ppb TCDD and that would be zoned for manufactur­
ing would be remediated. 

o Rocky Branch and Bayou Mete. An action level of 
1 ppb TCDD would apply to the sediments and soil 
in and immediately adjacent to the Rocky Branch 
and Bayou Meto channels. 

o Flood Plain--Residential and Agricultural. A 
1-ppb-TCDD action level would be adopted for resi­
dential and agricultural areas. 

o Flood Plain--Nonresidential and Nonagricultural. 
Nonresidential and nonagricultural areas in the 
flood plain (such as woodlands, industrial, and 
commercial areas) that are not subject to erosion 
and transport processes would have an action level 
of 5 ppb TCDD. If the areas are subject to erosion 
and transport processes then the action level would 
be l ppb. (The flood plain is defined not to be 
subject to erosion and transport processes if the 
area has sufficient ground cover to inhibit erosion. 

Using the previously identified action levels and information 
from the RI and the RI team, the volumes of contaminated 
material assumed to be remediated were estimated. The amount 
of contaminated material at a given level could be better 
defined with additional testing, such as fine-grid sampling 
that was recommended by ATSDR, prior to implementing a reme­
dial action. The flood plain and waterways could also be 
modelled to estimate sediment desposition areas. 

In order to illustrate how remedial costs wou~d vary at 
other levels of cleanup, a sensitivity analysis was per­
formed. 
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REMEDIAL ALTERNATIVES 

Remedial alternatives were developed separately for the two 
major contaminated areas--the waterways and flood plain and 
the wastewater facilities. The technologies selected for 
these alternatives were assembled for the purpose of making 
comparative evaluations and cost estimates. 

Figures 3 and 4 swmuarize the waste management steps for the 
alternatives developed for each of the major contaminated 
areas. Tables land 2 summarize the descriptions and eval­
uations of the alternatives. The cost estimates presented 
in these tables are order-of-magnitude estimates as defined 
by the American Association of Cost Engineers, with an ex­
pected accuracy of +50 to -30 percent. The feasibility level 
cost estimates shown have been prepared for guidance in proj­
ect evaluation and implementation from the information avail­
able at the time of the estimate. The final costs of the 
project will depend on actual labor and material costs, actual 
site conditions, productivity, competitive market conditions, 
final project scope, final project schedule, the firm selected 
for final engineering design, and other variable factors. 
As a result, the final project costs will vary from the es-

, timates presented herein. Because of these factors, funding 
needs must be carefully reviewed prior to making specific 
financial decisions or establishing final budgets. 

Seven alternatives, including a no action alternative, were 
developed for the waterways and floodplain. Three of the 
alternatives included leaving the contaminated materials in 
place and four of the alternatives included removing the 
contaminated materials and then either incinerating or dis­
posing in permanent facilities. The estimated times for 
implementing the alternatives, excluding the no action 
alternative, ranged from 4 years for restricting access to 
7 years for local incineration. (The implementation time 
refers to the time from when design of the remedial alter­
native commences to when the remediation actions are 
complete--except for ongoing maintenance and monitoring). 
The present worth of the implementation costs were estimated 
to range from $1.4 to $160 million, again excluding the no 
action alternative which has no cost associated with it. 
The most costly alternatives were the alternatives requiring 
incineration followed by the ultimate disposal alternatives. 

Seven alternatives, including a no action alternative, were 
developed for the wastewater facilities. Two of the alter­
natives included leaving the contaminated materials in-place 
and five of the alternatives included removing the contam­
inated materials and then either incinerating or disposing in 
permanent facilities. The estimated implementation times, 
3-5 years, did not vary much for the different alternatives. 
The present worth of the implementation costs were estimated 
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to range from $1.7 to $97 million, except no cost is associ­
ated with the no action alternative. Again, the most costly 
alternatives were the alternatives requiring incineration. 
Disposal in the existing wastewater facilities, a sub-RCRA 
alternative, was the least expensive disposal alternative 
with an estimated present worth of $40 million. 

COST SENSITIVITY ANALYSIS 

An analysis was conducted to determine the sensitivity of 
capital costs to some key variables--the quantity of material 
to be remediated, incineration and nonlocal disposal fees, 
and haul distance to nonlocal incineration or disposal. The 
results are presented in Tables 3 and 4. 

Varying the cleanup level had a substantial effect on the 
costs for remediating the waterways and flood plain. 
Varying the assumed cleanup level from 2.5 ppb for the 
waterways and flood plain to 0.25 ppb for the flood plain 
plus removal of all waterway contaminated sediment increased 
the capital cost for the removal alternatives by over five, 
to as much as forty times, depending on the alternative. 

By increasing the assumed solids content in the wastewater 
sludges from 2 percent to 8 percent, the capital costs for 
the removal alternatives increased from about 80 percent to 
160 percent, depending on the alternative. 

The capital costs for the incineration alternatives 
increased by about 90 percent to 130 percent as the in­
cineration costs were varied from $400 to $1,500 per ton. 
The capital costs for the nonlocal storage alternatives 
increased by about 30 percent to 40 percent as the fee for 
disposal at a nonlocal RCBA storage facility was varied from 
$50 to $300 per cubic yard. The costs for nonlocal incinera­
tion increased by 5-10 percent as the haul distance was 
increased from 100 to 500 miles. The costs for nonlocal 
disposal increased by 15-20 percent as the haul distance was 
increased from 100 to 500 miles. 
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Table 3 
NATIRIIAYS AND l'LOOO PLAIN 

SEIISITMTY MAI.161S 

Riiitrlcit liiiess iiicf 
~ital Cost/Pnaellt llort.111 § allllm 

In- - tocai Rciiilocal Locil Noiilocal 
Variable Factor No Actian lllmitor lli£at1on Contai-t Inclaeratton Inciaeratton DiSl!!!!!l D111poaa1 

Base ease• 0 1.6/1.& &.6/3.8 2C0/160 220/110 65/&9 79/55 
!:oiiEricEor Collt oc l.6/l.4c &.6/3.Bc 6S/&9c Range U0-330/90-220 130-300/80-190 73-100/52-71 

Incinerations 
$to0-1500/ton 
Nonlocal 

Disposal: 
$50-$300/cy 

Haul Distance to 
Nonlocal 
liiiffiieriuon/ 
blapoaai 

Range oc 1.,c/1., ,.,c/3.8 l&Oc/160 ll0-230/H0-150 65/4'T 66-79/47-55 
100-500 11Uea 

Level of Cir/ 
~1111EI§ o 
11ater1a16 

0.25 ppbb oc &.8/3,5 86/63 3,200/820 l,900/750 550/370 710/170 

2.5 pPbd oc 0.89/0.85 l.2/1.9 81/53 73/&8 21no 30/21 

a 
The base cue was used for developing and •J•luaUnq tbe altemaUna. Tbe incineration cost vas assaed to be $1,000 per 
tou; the nonlocal d1spoaal cost $100 per yd I tba baul distance for nonloeal tnctneratton, 200 ■lies; tbe baul distance for nonlocal 
dlaposal, 500 ■Ues1 the vaten,ays cbanllels HCltou vitb Tai> levels greater tban or equal to l ppb would lie HMdtated, including 

b the banks and adjace11t flood plain 1n tbese sections. 
JI cleanup level !f O.l5 pPb corresponds to tbe flood PJain. All tbe CD1la11insted loose bottca secltaent in l!ocky Branch 

c(9600 ft/ClOO yd I end Be.you lfeto 12&,800 ft/53,000 yd I wbicb vu ldellttfied in RI would be -ed. 
dTbe cost for tbls altarnativa la not effected bf the v11rtable factor. 
'l'hla action lenl vu applied to the veterveys end flood plain. 

Cosla ere 1n 1986 dollars. 
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Table t 
IIASTENATBR FACILITIES 
SDIII'fIVITY JIIIALYSIS 

RiiWd kcu■, 
Cej!ilal Co■t/Prueat North1 $ llilliCJD 

storage In 
Abandon Pacilltlee, Local Nonlocal llaatwater I.ocal lfonlocal ) Variable Factor No Action 81111 lloDitor lli!l!:ation IndlleratiCJDa IDciDeratiCJD8 

FaciliUe■ DUi!!!!ala Disl!!!!al 

1la■e ea.b 0 1.9/1.7 A--120/83 A--110/78 57/to A--61/13 A--71/tS 
B--lt0/97 B-130/90 B-63/ta B--76/53 

Contractor Cost 

Range rr 1.911. r A--80-150/55-87 A--?t-140/52-99 s,,,rr A--61/Uc A--67-88/U-St 
lbCineraUODI B--90-180/62-130 B-83-170/58-120 B--6J/t8c B--69-95/48-67 
$600-$1500/tODJ 
Nonlocal Disposal: 
$50-$300/cy 

Haul Distance to 
Riiiilocal Jnciiier-
aElonTlll-t 

Ranve oc 1.911. r A--120/83c A--110-120/76-82 sutrP A--611'3c A--62-71/410-tS 
100-S00 ■ilea a--uot9r B--130-lto/89--97 B--63/418° B--65-76/46-53 

Solid& Content of 
lli11EevaEar nruau.. 

Range OC 1.911. r A-70-170/418-120 A--61-1&0/U-110 U-72/29-51 A--U-80/31-54 A--46-97/31-58 
) 

2,-a, 1101148 B--90-190/&l-130 B-80-180/57-130 11--415-82/33-62 B--50-100/35-71 

a 
bcosta ginn without perimthesas are for Alternative A--clffllilllJ of -ra--aod AltarnaUn B--r-■l of sewer line and pipe s1111e u.terial. 

The base cue vu 1188d for clnelopl~g ao4 evaluating the alternatin■• The 1nc1Deratioo cost wu assmad to be $1,000 per ton1 the 
nonlocal disposal coat, $100 par Jd J lbe baul distanc:e for -local tnclnaraUon, 200 ■Ues1 the haul dlstllJIOII for nonlocal disposal, 

c500 ■ilea, the solids conteot of the wutevater ■ladges, 5 percent. 
The coat for th111 alternative is not affected bJ tbe ..-artable factor. 

Costs are in 1986 dollan. 
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Section 1 
INTRODUCTION 

PURPOSE AND SCOPE OF THIS REPORT 

The Comprehensive Environmental Response, Compensation, and 
Liability Act (CERCLA) requires that the u.s. Environmental 
P~otection Agency (EPA) establish procedures to ensure that 
the Hazardous Substance Response Trust Fund (commonly known 
as Superfund) be used as effectively as possible in respond­
ing to releases of hazardous substances in the environment. 
In accordance with CERCLA, the EPA has established a process 
for discovering releases, evaluating remedies, determining 
the appropriate extent of response, and ensuring that rem-­
edies selected are cost-effective. This process is commonly 
referred to as the remedial investigation/feasibility, study 
(RI/FS) process, and is outlined in the revised National 
Contingency Plan (NCP), (U.S. EPA, November 20, 1985). 

For every site that is targeted for remedial response action 
under CERCLA, the NCP requires that a detailed R!/FS be con­
ducted. The RI emphasizes data collection and site charac­
terization. Its purpose is to define the nature and extent 
of contamination at a site to the extent necessary to evalu­
ate, select, and design a cost-effective remedial action. 
The FS emphasizes data analysis and decisionmakingJ it uses 
the data from the RI to develop response objectives and al­
ternative remedial responses. These alternatives are then 
evaluated in terms of their engineering feasibility, public 
health protection, environmental impacts, and costs. 

This feasibility study (FS) provides a wide range of tech­
nical and site-specific information for evaluating optional 
remedial actions at the Vertac offsite locations near 
Jacksonville, Arkansas, which are contaminated with 2,3,7,8-
tetrachlorodibenzo-p-dioxin (TCDD). The specific technologies 
assumed in the remediation alternatives are representative 
technologies that are presented to make comparative evalua­
tions and cost estimates. In developing alternatives, sev­
eral assumptions, such as soil stability, soil moisture 
content, and d-atering capability of sludges, had to be 
made because of the limited detailed site information. 

LEGISLATIVE AUTHORITY 

The NCP establishes the guidelines and procedures that will 
be used to implement the CERCLA Superfund law. The Super­
fund program recognizes that responses and cleanups of haz­
ardous waste sites must be tailored to the specific needs of 
each site to mitigate the release of hazardous substances 
into the environment "which may present an imminent and sub­
stantial danger to public health or welfare." 
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REPORT ORGANIZATION 

Section 2 of this report provides background information on 
the history of TCDD-contamination at and near the industrial 
site now occupied by Vertac, Inc., in Jacksonville, Arkansas. 
It summarizes the remedial actions taken at the industrial 
site, and the results of previous studies, including the 
offsite remedial investigation. 

The rest of this report discusses technologies and remedial 
alternatives for two major contaminated areas--the waterways 
and the flood plain and wastewater facilities. The remedial 
technologies are categorized into three areas: management 
of migration, waste handling, and ultimate waste management. 
Sections 3 and 4 identify general response actions and screen 
technologies. Those technologies retained after preliminary 
screening are assembled into remedial alternatives and de­
veloped further in Sections 5 and 6. Section 7 evaluates 
the remedial alternatives based on technical feasibility, 
impact on the environment and public health, and conformance 
with institutional issues. Section 8 presents the results 
of the cost analyses. Section 9 summarizes the development 
and analysis of the remedial alternatives. 

INFORMATION SOURCES 

SITE INFORMATION 

Site information was obtained from the Offsite Remedial In­
vestigation, Final Report, (U.S. EPA, December 1, 1985); 
from Ecology and Environment, Inc. employees who worked on 
the remedial investigation; and from City of Jacksonville 
employees. 

REMEDIAL ALTERNATIVES 

A search was conducted to gather information on potentially 
viable remedial alternatives for the TCDD-contaminated sites. 

Previous EPA reports for TCDD-contaminated sites were reviewed 
and included the following: 

0 

0 

0 

Draft, Onsite Feasibility Study, Vertac Facility, 
Jacksonville, Arkansas, u.s. EPA Region VI report, 
March 1984. 

Love Canal Sewers and Creeks, Remedial Alternatives 
Evaluation and Risk Assessment, u.s. EPA Region II 
report, March 28, 1985. 

Feasibilit7 Study of Final Remedial Actions for 
the Minker Stout Site, Second Agency Review Draft 
submitted to U.S. EPA Region VII, February 1986. 

1-2 



o Central Storave Site Report Feasibility Study: 
Missouri Dioxin Sites, submitted to u.s. EPA Re­
gion VII, December 1983. 

o "Hazardous Waste Facility Permit Application: 

0 

0 

Times Beach, Missouri, Interim Central Storage Fa­
cility for Dioxin-contaminated Soil and Debris," 
submitted to U.S. EPA Region VII, April 1984. 

Draft Focused Feasibility Study Report for Romaine 
Creek, Missouri, submitted to U.S. EPA Region VII, 
July 1985. 

"Final Draft Report: Onsite Storage Focused Fea­
sibility Study, Bliss and Contiguous Properties 
Ellisville, Missouri,• submitted to U.S. EPA Re­
gion VII, February 1986. 

Information was solicited from Tony Gardener, U.S. EPA Reg­
ion VI TCDD Coordinator and Paul des Rosiers, U.S. EPA De­
partment Chairman of the TCDD Disposal Advisory Group. 

The DIALOG Information Retrieval Service of DIALOG Informa­
tion Services, Inc., was used to search literature for in­
formation on possible remedial actions for TCDD-contaminated 
material. Four data bases were used: 

o The COMPENDEX data base is a machine-readable ver­
sion of the Engineering Index and includes abstract 
information from approximately 3,500 engineering 
and technical journals published worldwide and 
selected government reports and books. 

o The NTIS data base covers government-sponsored 
research, development, and engineering, plus anal­
yses prepared by federal agencies, their contrac­
tors, or their grantees. 

o The SCISEARCH data base is a multidisciplinary 
index to science and technical literature prepared 
by the Institute for Scientific Information. In­
formation from approximately 2,600 major scientific 
and technical journals published worldwide are 
reviewed. 

o The MAGAZINE INDEX data base has a broad coverage 
of over 435 genera~ interest magazines. 

COST SOURCES 

The sources used in developing the costs are listed in Sec­
tion 8--"Cost Analysis." 

1-3 

'° l.f\ 

'° 
°' 0 
0 



USE OF THIS RE:PORT 

This report, in keeping with EPA and NCP guidelines, does 
not contain recommendations for specific remedial activities 
or"a combination of activities. The decisionmaking author- -
ity is vested in the EPA, which reaches a decision only after 
receiving input from the public. The benefits, adverse im­
pacts, and costs of each alternative must be weighed in 
arriving at the final remedial measures. This report attempts 
to provide the decisionmakers with that information, 
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Section 2 
BACKGROUND 

SITE HISTORY 

This section briefly summarizes past events concerning the 
Vertac onsite and offsite TCDD contamination. The informa­
tion presented below was obtained from various sources listed 
in the bibliography. The more important sources were the 
Arkansas Department of Pollution Control and Ecology (May 
1983); CH2M HILL/Ecology and Environment (April 8, 1984); 
the City of Jacksonville, Arkansas (June 1971); Cochran 
(1983); Ecology and Environment (August 3, 1984); and the 
Draft, Onsite Feasibility Studyh Vertac Facility, Jackson­
ville, Arkansas (U.S. EPA, Marc 1984). 

PLANTSITE 

The Vertac plantsite, located in Jacksonville, Arkansas, 
just north of Little Rock (see Figures 2-l and 2-2}, was 
called the Arkansas Ordnance Plant during World War II. The 
ordnance plant was purchased in 1948 by the Reasor-Hill Com­
pany, which began to manufacture pesticides at the site, 
including (2,4,5-trichlorophenoxy) acetic acid--2,4,S-T. A 
by-product of 2,4,S-T production was TCDD. 

In 1961, Reasor-Hill sold the plant to Hercules Powder Company 
(later Hercules, Inc.) which continued pesticide production 
until 1971. Manufacturing during this period produced phenoxy 
herbicides. In particular, Hercules made large quantities 
of •Agent Orange,• which is a mixture of 2,4,5-T and (2,4-
dichlorophenoxy) acetic acid--2,4-D. Hercules also produced 
as separate herbicidal products 2,4,S-T, 2,4-D, and 
2-(2,4,S-trichlorohenoxy) propionic acid--2,4,5-TP. 

In 1963, Hercules began extracting most of the dioxins from 
its products. The process produced solid and liquid wastes 
that were contaminated with TCDD. For many years, the liquid 
wastes were channeled through an equalization basin that was 
used primarily for sedimentation and to some degree for pH 
equalization. At the outflow end, the pH was adjusted to 
near neutral levels prior to discharge, via an outfall line, 
into Jacksonville's sewage treatment system. The solid wastes 
were buried onsite, mainly in two landfill areas: a south 
area and a north area. 

A noncontact cooling water pond was constructed on the west 
leg of Rocky Branch, a small watercourse on the plant prop­
erty. Although the cooling water pond was to receive only 
uncontaminated water, its sediments became contaminated. 
The likely sources of contamination were surface runoff from 
the area around the process facilities and the formerly open 
north landfill area, 
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leachate from the buried wastes, and a main surface drainage­
way on the property. 

From 1971 to 1976, Transvaal leased the site from Hercules. 
In 1976, Transvaal was reorganized into Vertac, Inc., which 
still operates the plant. Throughout the Transvaal-Vertac 
period, the plant has continued to manufacture 2,4,5-T, 2,4-D, 
and 2,4,5-TP. In March 1979, Vertac suspended production of 
these substances, however, production of 2,4-D was later 
resumed. 

Attention was first focused on the Vertac plant after the 
National Dioxin Survey in 1978. The EPA sampled production 
wastes at the facility, and concentrations as high as 40 parts 
per million (ppm) of TCDD were found in the waste sludges. 
Lower concentrations were found in materials relating to 
other steps of the manufacturing processes. As a result of 
these findings, Region VI EPA and the Arkansas Department of 
Pollution Control and Ecology (ADPC&E) began investigating 
the site. The state investigation showed TCDD contamination 
in wildlife and fish as far as 50 miles downstream from the 
plant. Samples of the leachate were found to contain TCDD, 
various pesticides (particularly 2,4,5-T and 2,4-D) and 
trichlorophenols. High levels of TCDD contamination were 
found in the sediments of the equalization basin. In 
addition, the noncontact cooling water was found to be con­
taminated with phenols, chlorobenzenes, and phenoxy herbi­
cides. TCDD was also found in the cooling pond sediments. 

Pursuant to a 1980 Consent Decree, thousands of drums full 
of pesticide wastes were recontainerized and placed in stor­
age; a clay barrier wall and a French drain were constructed 
at the south burial site; both the south and the north burial 
sites were covered and capped; and the equalization basin 
was drained, its sediments were solidified, and the basin 
was filled and capped. A detailed chronology of the remedial 
actions taken by Vertac is contained in the Summary of Tech­
nical Data of the Sampling of Sediment and Fish In Bayou 
Meta and Lake DuPree (ADPC&E, 1983). 

In an onsite inventory in February 1982, 2,747 drums of 2,4,5-T 
and 9,472 drums of 2,4-D still bottom (bottom accumulation 
from the manufacturing process) were counted. The 2,4-D 
inventory now exceeds 22,000 drums and is growing at a rate 
of approximately 300 drums per month. In July 1982, Vertac 
began a process to recover 2,4-D waste. However, waste re­
covery has been discontinued, and Vertac is currently con­
sidering waste disposal by incineration, 

The EPA did not feel that the remedy being implemented at 
the site provided adequate protection for human health and 
the environment. When negotiations failed to resolve dif­
ferences between the EPA and Vertac, Vertac asked for court 

2-4 



intervention. In the summer of 1984, the court ruled in 
Vertac's favor. To prevent migration of buried wastes at 
the plant, the court decision mandated constructing slurry 
walls and French drain systems, extending existing clay caps, 
upgrading protective vegetation at the burial sites, and 
draining the cooling water pond and removing its contaminated 
sediments. Vertac completed most of the work in the fall of 
1985. Some minor work, such as reseeding and installing a 
few sump pumps, has yet to be done. 

OFFSITE INVESTIGATION AREA 

The offsite investigation area is shown in Figures 2-3, 2-4, 
2-5, and 2-6. Surface runoff from the Vertac plant flows 
into Rocky Branch, a small watercourse that flows into Bayou 
Meto, which is a larger watercourse that flows into the 
Arkansas River. The pesticide plant and adjacent 
residential, commercial, and industrial areas areas are 
served by the Jacksonville sanitary sewer system, which used 
to discharge into the Old sewage Treatment Plant (now 
abandoned) and now discharges into the West Wastewater 
Treatment Plant (WWTP). The Old Sewage Treatment Plant 
discharged into Rocky Branch, and now the WW'l'P effluent dis­
charges into Bayou Meto. Rocky Branch and Bayou Meto flood 
frequently, possibly carrying contaminants from the streams 
into the flood plain and several water impoundments in the 
flood plain. Bayou Meto waters are also used for irrigation 
of nearby farmlands. 

Escape of TCDD-contaminants to offsite areas likely dates 
back to 1948, when the first pesticide production started, 
and became more substantial after production of Agent Orange 
began in the l960's. 

The Arkansas Ordnance Plant sewer lines had been constructed 
in 1941 and were in operation at the time Reasor-Hill pur­
chased the plant. During the Reasor-Hill period, pesticide 
wastes were likely discharged into the sewer lines and into 
Rocky Branch. 

The Old Sewage Treatment Plant was in operation until 1961. 
Although arrangements to treat pesticide wastes were only 
formalized in 1961, prior operational problems in the Old 
Sewage Treatment Plant were likely caused by discharges from 
the pesticide plant. A process waste outfall line was con­
structed in 1961 to convey plant wastes to the Rocky Branch 
Interceptor, the main line of the area's sewage collection 
system. Pretreatment of the process waste consisted only of 
pH neutralization and stabilization. However, other sewer 
lines had existed between the Arkansas Ordnance Plant and 
the Rocky Branch Interceptor, and some plant wastes may have 
entered the sewer system through these lines not only before, 
but also after the construction of the process waste outfall. 
A manhole on one of these lines, manhole 71, was tested in 
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1979, when it showed 0.159 parts per billion (ppb) TCDD, and 
again in 1981, when it showed 10.9 ppb TCDD. 

Prior to the arrangements for treating the plant waste, com­
mercial fishermen and residents along Bayou Meto frequently 
complained c-f odors in the bayou, odd odors and taste in 
fish, and also occasional fish kills. After the Old Sewage 
Treatment Plant began accepting the plant waste for treatment, 
the complaints continued, although the number was reduced. 
As a result of the complaints, the Arkansas Pollution Control 
Commission conducted a special survey in the upper Bayou 
Meto basin in the first half of 1967. The study linked the 
problem with high 5-day biochemical oxygen demand (BOD) 
loading and ineffective phenolics removal in the sewag, treat­
ment system. 

The Arkansas Health Department quarantined Rocky Branch in 
the late 1970's from where it flows through the Vertac prop­
erty to its confluence with Bayou Meto and quarantined Bayou 
Meto from Jacksonville to where it flows into the Arkansas 
River. Commercial fisheries in the bayou have been banned 
by the Health Department since 1979 because of TCDD contami­
nation. 

The data collected by ADPC&E and the EPA previous to the 
offsite remedial investigation (conducted by Ecology Environ­
ment, Inc. between the fall of 1983 and the spring of 1985) 
.covered the period between June 1975 and May 1983 and grad­
ually identified the magnitude of the potential offsite con­
tamination problem. The following is an overview of the 
soil/sediment sampling prior to the RI. 

The first samples were collected from June 1975 to August 
1975 in the residential area south of the Vertac site. Among 
these samples, 4,2 ppb TCDD were found in the rose garden at 
2113 Braden Street, and 2.6 ppb was found on Lot 21 on West 
Lane. All other samples contained less than 1 ppb TCDD. 

In September 1979, the first sediment samples were collected 
in Rocky Branch and Bayou Meta at some of the bridge cross­
ings. Low concentrations of TCDD were found at most locations, 
except in Rocky Branch at the Highway 67/167 crossing, where 
2.5 ppb were found, and in Bayou Meto at the Highway 161 
crossing, where 1.6 ppb were found, A few other locations 
were sampled in the residential area south of the Vertac 
plantsite, At the WWTP, one sample was taken from the north 
oxidation pond, where 8.37 ppb were found, and one from the 
south pond, where 7.75 ppb were found. The manhole at Braden 
and Alta Lanes was sampled and 0.159 ppb was found, and an 
unidentified location of the "Sewerline, Vertac to Jackson­
ville Wastewater Treatment Plant" had 1.13 ppb TCDD. 

In May 1980, three soil samples were taken in DuPree Park. 
One sump at the •west Side Shoreline of Lake DuPree" contained 
0.228 ppb TCDD. 
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In March 1981, TCDD samplings were repeated at some of the 
previously sampled points at bridge crossings of Rocky Branch 
and Bayou Meto. Some new points were added at these locations. 
All samples contained concentrations of less than l ppb TCDD. 
The sampling was also extended to the east and west legs of 
Rocky Branch in the residential area immediately south of 
Vertac. In the west leg, 0.27 ppb was found. In the east 
leg, 0.535 ppb was found. In a drainage ditch adjacent to 
the Vertac plant site at Marshall Road, 0.610 ppb was found. 
A composite sample collected from the north and south oxida­
tion ponds at the WWTP contained 3.4 ppb TCDD. The manhole 
at Braden and Alta Lanes was resampled and 10.9 ppb TCDD 
were found. Several surface locations in the residential 
area were also sampled. None of the samples contained mea­
surable concentrations of TCDD. The locations included are 
in the rose garden at 2113 Braden Lane, which had contained 
2.6 ppb TCDD in 1979. 

In December 1981, some locations of Bayou Meto were resampled. 
Less than l ppb TCDD was found at all points. In November 
1982, another sampling was performed in the residential area. 
No measurable TCDD concentrations were found. 

In May 1983, the EPA performed extensive sampling of the 
residential area near the plant. The samples were not an­
alyzed for TCDD, however. Priority pollutants were analyzed 
for 2,4-D, 2,4,5-T, 2,4,5-TP, total chlorinated phenols, and 
total chlorinated benzenes. All but one location tested 
below the quantification limit. A composite sample from 
three locations in the front yard of 625 Carpenter Lane con­
tained 2 ppb 2,4-D, and l ppb 2,4,S-T. 

Results of the samplings by the EPA and the ADPC&E through 
1982 were compiled in the 1983 ADPC&E report. 

The only study in the investigation area not performed by 
the EPA or the ADPC&E was performed by Environmental and 
Toxicological Consultants, Inc. (ETC), on commission from 
Vertac. The ETC study was limited to three areas off the 
plantsite: Rocky Branch, Bayou Meto, and Lake DuPree, a 
lake in a recreation area south of the site. The considera­
tion of Rocky Branch and Bayou Meto was based on previous 
data gathered by the EPA or the ADPC&E, and concluded that 
TCDD in the watercourses was decreasing. New data were gen­
erated for Lake DuPree. The ETC report indicated that Lake 
DuPree sediments contained up to 0.192 ppb TCDD. 

Most of the data from samplings prior to the RI lack quality 
due to inadequate quality control in the field and in the 
laboratories and lack of accurate records concerning sampling 
methods and sampling locations. Due to these limitations, 
comparing sampling results or assessing historical trends is 
virtually impossible. 
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INTERPRETATION OF SITE 

Remedial actions that occur within contaminated areas of a 
National Priority List (NPL) site are considered onsite ac­
tions. While onsite actions taken under CERCLA must meet 
the intent of the Resource Conservation and Recovery Act 
(RCRA), they do not require RCRA permits. Therefore, the 
onsite remedial alternatives for this Vertac offsite FS would 
not require RCRA permits. 

PREVIOUS STUDIES AND REPORTS 

Since the Vertac plant was identified as a potentially haz­
ardous site in 1978, a great deal of data have been collected. 
These data have formed the basis for several reports covering 
such areas as onsite and offsite contamination, environmental 
conditions, groundwater, and geology. 

The data in these reports will not be repeated here. The 
following list identifies these major documents: 

1. Aerial reconnaissance of Vertac, Inc., Jacksonville, 
Arkansas1 U.S. EPA, Las Vegas, November-May 1979. 

This report used a series of historical photographs 
to document changes that have occurred at the Vertac 
site and the locations of spill~ and contamination. 

2. "Final Report for Environmental Assessment Study, 
Vertac Chemical Corp. Site, Jacksonville, Arkansas;" 
Developers International Service Corp., Memphis, 
Tennessee, October 1982, 

This report was developed to satisfy the require­
ments of the 1982 Consent Decree and contains an 
assessment of onsite conditions. 

3. "Supplemental Report for Environmental Assessment 
Study, Vertac Chemical Corp. Site, Jacksonville, 
Arkansas1" Developer International Service Corp., 
December 1982. 

In this report, DISC responds to questions raised 
by the EPA as a result of the review of the previ­
ous report, the results of recent testing is in­
cluded, and proposed remedial measures are briefly 
outlined. 

4. "Technical Report for Rocky Branch, Bayou Meto, 
and Lake DuPree;" Environmental Toxicological Con­
sultants, March 1983. 
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This report summarizes offsite data that have been 
collected since 1979 for the three water bodies. 
A final report that includes recent sampling data 
was published in late 1983 (undated). 

5. "Swmnary of Technical Data, Jacksonville, Arkansas;" 
Arkansas Department of Pollution Control and Ecol­
ogy, No date (mid-1983). 

6. 

7. 

8. 

This report is a compilation of all data collected 
in conjunction with the Vertac plant. Included 
are virtually all sampling data and excerpts of 
the reports listed above. 

"Proposed Onsite Environmental Remediation--Reme­
diation Construction Plan Package for Vertac Cor­
poration Plant Site, Jacksonville, Arkansas," 
D'Appolonia, January 1984. 

Draft, Onsite Feasibility Studya Vertac Facility, 
Jacksonvliie, Arkansas; Prepare by CH2M HILL, 
Inc., for the U.S. EPA, Revised March 30, 1984. 

Offsite Remedial Investigation, Final Report; pre­
pared by CH2M HILL, Inc., and Ecology and Environ­
ment, Inc., for the U.S. EPA, December 1, 1985. 

The results of the investigation are s\JlllDlarized 
below. 

9. Vertac Offsite Endangerment Assessment. Draft Re­
per}; prepared by CH2M HILL for U.S. EPA Region VI, 
April 1986. 

The results of this assessment are summarized below. 

REMEDIAL INVESTIGATION 

The RI for the offsite area adjacent to the Vertac Chemical 
Corporation plant was performed between the fall 1983 and 
spring 1985. The purpose of the RI was to discover if TCDD 
had migrated off the plant site, and if so, to identify con­
taminated areas. 

The results of previous studies suggested that contamination 
in the investiqation area would be concentrated in the sewage 
collection and treatment system and alonq the nearby water­
courses. TCDD is known to have an extremely low water solu­
bility and a strong tendency to bind to soils or sediments. 
Therefore, the RI field work on three occasions consisted of 
soil and sediment sampling and analysis, as well as a series 
of special investigations, including: a flood plain delinea­
tion study to assist in estimating the amount of soil that 
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could be contaminated as a result of floods, a sewer lamping 
to assist in estimating the amount of sediment in the sewage 
collection systems, a sonar survey to assist in calculating 
the amount of sediment in the impoundments, and an aquatic 
biota survey. 

Groundwater sampling and analysis was not included in the 
study plan. The decision was based on the low water solu­
bility of TCDD as well as the results of a limited testing 
of deep wells in the early stages of the RI, which showed no 
measurable TCDD in groundwater. Surface water was also not 
tested. Soil and sediment sampling was considered a more 
effective use of RI funds. 

Previous studies indicated contaminants other than TCDD in 
the investigation area, such as 2,4-D, 2,4,5-T, 2,4,5-TP, 
chlorinated benzenes, and chlorinated phenols. The RI con­
centrated on TCDD because it is considered the most hazardous 
contaminant in the area, and remediation for TCDD would also 
remediate most other contamination problems. Limited explor­
atory testing was performed for the other compounds, but the 
results were inadequate to precisely determine the extent 
and amount of such contamination. 

Elevated levels of chlorobenzenes, chlorophenols, and other 
contaminants were found principally in the sewage system, to 
a much lesser degree at surface locations near the Vertac 
plant, and sporadically at locations distant from the plant. 
Findings on these other contaminants appear consistent with 
known differences in persistency between these substances 
and TCDD. These contaminants degrade more readily than TCDD. 
In the areas where contaminants other than TCDD were found, 
TCDD was also found at concentrations that were of greater 
concern than those of the other contaminants. 

A total of 324 soil and sediment samples were collected dur­
ing the RI and tested for TCDD. Seventy-four were taken in 
December 1983, of which 40 contained measured quantities of 
TCDD; 21 were taken in June 1984, of which 1 contained a 
measured quantity; and 225 were taken in August 1984, of 
which 79 contained measured quantities. 

In Rocky Branch, concentrations in excess of 2 ppb were 
found in samples upstream of West Main Street a~d at High• 
way 67/167. TCDD concentrations were found to decrease with 
distance from the Vertac plantsite. 

In Bayou Meto, a wide range of concentrations was found. 
The most notable findings were the sharp rise in concentra­
tions below the WWTP outfall into the bayou, and the slight 
effect from Rocky Branch entering the bayou. Only a slight 
increase was found in samples downstream versus upstream of 

2-14 

r-­

'° a-
0 
0 



I'"'\ 

the mouth. Most contamination appeared to be trapped in 
sediment between the outfall and Highway 161. 

No samples from Lake DuPree or the north, middle, or south 
unnamed impoundments (Figure 2-3) showed TCDD concentrations 
as high as 1 ppb. 

In the flood plain, the data indicate possible low-level 
contamination. While some contaminated deposit areas were 
located, considering the vast expanse of the flood plain and 
the small number of samples collected, the existence of other 
deposit areas remains a possibility. However, the data in­
dicate that the majority of the flood plain has only low 
concentrations of TCDD, if any. 

All components of the sewage collection and treatment system, 
including the old and west sewage treatment systems (Fig­
ures 2-s and 2-6), appear to be contaminated with TCDD. The 
average TCDD concentration of 26 samples in the sewage col­
lection system, excluding the three highest samples, was 
7.93 ppb. Including the three highest, it was 21.5 ppb. 
The highest concentration was greater than 200 ppb. TCDD 
concentrations in the aeration basin averaged 15.7 ppb. In 
the north oxidation pond, the average of samples containing 
more than l ppb was 3.65 ppb. In the south oxidation pond, 
it was 4.01 ppb. 

The total estimated volume of sediment and sludge in the 
WWTP aera!ion basin and oxidation ponds is 214,000 cubic 
yards (yd). The total estimated vo3ume in the Old Sewage 
Treatment Plant facilities is 500 yd. The tot!l estimated 
volume in the sewage collection system is 47 yd. 

The RI was successfully completed as intended by the study 
plan. However, sewer lamping showed deteriorated and broken 
sewer lines and indicated the possibility of exfiltration of 
contaminants into the groundwater system. Furthermore, 
along the watercourses and in the flood plain, most sample 
results were below the lower quantification limit of l ppb 
specified in the standard Contract Lab Program, including 
many measured concentrations. 

The RI data also indicated a correlation of TCDD distribution 
and scour and deposition activity in the flood plain. 

ENDANGERMENT ASSESSMENT 

The endangerment assessment (EA) for this site is presented 
under a separate cover (U.S. EPA, June 1986). The objective 
of the EA is to evaluate the potential health and environ­
mental effects if no remedial action is taken at the offsite 
area adjacent to the Vertac Chemical Corporation, Jacksonville, 
Arkansas. The EA defines the current or potential health 
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and environmental effects if no remedial action is taken at 
the offsite area adjacent to the Vertac Chemical Corporation, 
Jacksonville, Arkansas. It defines the current or potential 
future problems attributable to contaminants, primarily TCDD, 
at the site. 

The EA includes a discussion of the available data and how 
it is used. Soil, sediment, and fish were sampled and an­
alyzed for TCDD. In some cases, chlorophenoxy herbicides, 
chlorinated benzenes, and chlorinated phenols were analyzed. 
Historical data for the site were also considered to identify 
contamination trends. Concentrations of compounds identified 
in soils and sediments were compared to background concentra­
tions in the investigation area exceeded expected or normal 
concentrations for the area. 

A discussion of the potential for migration of 'l'CDD from the 
sewer system, Rocky Branch, and Bayou Meto was included. It 
concludes that TCDD has the potential to migrate out of the 
sewage treatment plant, will adsorb onto soils and sediments 
and can be transported in the creek beds and flood plains. 

Potential exposure pathways to contaminated media include ' 
direct dermal contact or ingestion of sediments or soils 
originating from the sewer syst.em, Rocky Branch, Bayou Meto, 
or the flood plains ~f Rocky Branch and Bayou Meto1 inhalation 
of volatilized organics, if any, from contaminants in the 
sewer system, creek, or flood plain sediments or soils, inges­
tion of fish and other aquatic organisms from Rocky Branch 
or Bayou Meto, and ingestion of agricultural products that 
have been grown in contaminated soils. 

From the estimate of intakes, and considering various expo­
sure scenarios, risks were quantified. The scenario of res­
idential use of the flood plain presents the highest estimated 
risk for ingestion of TCDD-contaminated soils. Risk for the 
various scenarios ranged from an increase in cancer inci­
dence of one to 10,000 per 10 million people exposed. 

ACTION LEVEL 

The agency for Toxic Substances and Disease Registry (ATSDR) 
reviewed data for the Vertac offsites. The ATSDR report is 
included in the appendix of the Endangerment Assessment, 
U.S. EPA, June 1986. Based on the ATSDR rec0111111endations for 
TCDD remediation at the site, the following action levels 
were assumed for the various contaminated areas: 

o Wastewater Collection system. The sewer lines 
that were indicated in the RI to have TCDD concen­
trations equal to or greater than l ppb would be 
remediated. This action level was chosen because 
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the contaminants in the sewer line could migrate 
downstream and contaminate the wastewater treatment 
facilities, Bayou Mete, and nearby flood plains. 

Old Sewage Treatment Plant. The TCDD-contaminated 
sludges, wastes, soils, and sediments in the aban­
doned facilities would be remediated. The surface 
soils around the abandoned sewage treatment facil­
ities would be remediated so that an action level 
of l ppb TCDD is not exceeded. The ATSDR recom­
mended, however, an action level of 5 to 7 ppb 
TCDD for soils in and around the abandoned sewage 
treatment facilities if the following conditions 
were imposed: (1) the site was not developed for 
agricultural or residential use, (2) the use and 
activities of the site must not become associated 
with the production, preparation, handling, consump­
tion, or storage of food, other consumable items, 
or food packaging materials, and (3) the site soils 
must be protected from erosion that would uncover 
or transport TCDD that could cause unacceptable 
human exposure at a future date. Therefore, the 
assumed level of remediation of the old sewage 
treatment plant area is greater than recommended 
by ATSDR. However, including areas with TCDD 
levels of 1 to 5 ppb has little impact on the total 
quantities and costs for the remedial actions 
proposed for the wastewater facilities. 

West Wastewater Treatment Plant. The aeration 
pond, oxidation basins, outfall ditch, and the 
peripheral land that has TCDD levels exceeding 
5 ppb TCDD and that would be zoned for manufactur­
ing would be remediated. 

Roe~ Branch and Bayou Mete. An action level of 
1 p TCDD would apply to the sediments and soil 
in and immediately adjacent to the Rocky Branch 
and Bayou Mete channels. 

Flood Plain--Residential and A~icultural. A 
1-ppb-TCDD action level would e adopted for resi­
dential and agricultural areas. 

Flood Plain--Nonresidential and Nonagricultural. 
Nonresidential and nonagricultural areas In the 
flood plain (such as woodlands, industrial, and 
co11DDercial areas) that are not subject to erosion 
and transport processes would have an action level 
of 5 ppb TCDD. If the areas are subject to erosion 
and transport processes then the action level would 
be 1 ppb. (The flood plain is defined not to be -
subject to erosion and transport processes if the 
area has sufficient ground cover to inhibit erosion. 
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VOLUMES OF CONTAMINATED MATERIALS 

Using the previously identified action levels and information 
from the RI and the RI team, the volumes of contaminated 
material assumed to be remediated were estimated. 

The amount and location of offsite contaminated material 
varies with time. The contaminated volume estimates given 
in the RI for the Rocky Branch, Bayou Meto, and the flood 
plain were based on the August 1984 sampling data. Table 2-1 
lists the estimated quantities given in the RI report and 
the assumed quantities for this report. Figure 2-7 indicates 
the FS-assumed waterway sections requiring remediation. The 
land uses were determined from aerial photographs. Zoning 
changes may be required in some areas to conform with the 
assumed land uses. The amount of contaminated material at a 
given level could be better defined with additional testing, 
such as fine-grid sampling that was recommended by ATSDR, 
prior to implementing a remedial action. The flood plain 
and waterways could also be modelled to estimate sediment 
desposition areas. 

The RI estimated volumes and the FS-assumed volumes are ap­
proximately in agreement with the followin~ exceptions: 

o West Sewage Treatment Plant--Outfall Ditch. Although 
the RI did not find TCDD levels greater than 1 ppb 
in the outfall ditch, the outfall ditch was assumed 
to require remediation, since TCDD levels in the 
oxidation ponds and in the Bayou Meto downstream 
from the outfall ditch exceeded 1 ppb. 

o Old Sewage Treatment Plant. The FS-assumed volume 
of contaminated material was based on conversations 
with the RI team; dimensions of existing basins, 
sludge drying beds, and outfall ditch (known or 
assumed); and assumptions of the quantity of con­
taminated material in each of these facilities/ 
areas. 

o Rocky Branch, Bayou Meto, and Flood Plain. The RI 
estimated the total amount of loose bottom 
sediments in the channels. In addition to this 
material, the FS assumed that bank and near-stream 
material would require remediation. 

DE/VERTC6/039 
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Table 2•1 
VOLIJIIES OF 'fCDl)-C()JffAl'fED MATERIAL ASSml!D TO BE RIIIEDIATm 

RI lS 
CoatuiDat:Lon Estimated AAUMd 

Source Vol- Vol- C-ts on FS Aasmad Vol-

IIHt Sftege 214,000 yd
3 2161 000 yd

3 
of 5 per- As--4 RI-reported aediaent 

Tnataftt nut of HdiaDt cant sludge na 5-percant 11lud99. '° 
180,000 yd

3 
of 182,000 f(1

3 
of wute• 

r--
Aasmed RI-reported natanter 

'° nstawater water nth l percent had l-perctmt. soliaa. Q\ 
solids 

0 

!I) 260 yd
3 

of Md!Mnt 1n 0 

outfall di tc::b 

014 Sftage soo ra3 1,sao ra3 of llediaftt Qllllllt1Uea ba■ed Oil 41Muion■ 

Treatllent nant and water 1D ballilla of fac1litia IIZld ~ipt:LOD 

914 yd
3 

of soil/ 
of •ter1ala C01111taiDed 1n be• 
siu. 

8■d.1aCt 1D sludqe 
drJ'i.DcJ beds IIDIS Ollt.• 

fall ditch 

Sewage Co\lect.iOD 47 r4
3 Mi yd3 IDcluded an allowaDce for -..q-

Sfst.ee et.aUon iJI-. 

0Dlf the~ identified with 
'1'CDD 1 ... 1■ gN■ter tllaD 1 ppb 
NA unad. to be reMdiat.d 

Roc:ltJ' Brancb Allow- for onrueaot1oa 

1,900 ,i 1,900 yd
3 

-,.· dens 1D the =-l were 
ID-streaa sediaents a4aed to the 1S-usmad -.ol-

3,800 Jd
3 -- The auiaedvol- of 

llaDII: sediNDts and HD CODtaiJlated ballll: •terial WU 

soils based aa uauaillg UI llftrllg,I 

streaa croa net.ion ad t!l&t 
the llftrllq9 depth Of OODtsa-

inated uter1al 111 l foot. 

BefOU lleto 

10,300 Jd
3 

10,300 Jd
3 

All- for overuoavat10D 

In-atraa l■diaeu u4 '51obr1s 1n u,., -■l _. 

7,500 ,i 
ad4ed to tbe FS----■d -.ol• 

Bank secl.aellts and II) -·· (All- DOt 1D• 
soils cludad 111 D1.aberll prq■nt.ed 

111 thl.S table.) 'lb• a■.-4 
vol- of c:ontmiD&ted aate-
rial was balled oa a■-1zlg ao 
average strea cross section 
and that the ner11911 dllpth of 
cont:aiDatad aaterial is 
1 foot. 
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Contallination 
Source 

Flood plain 

RI 
Eatiuted 

Voluae 

Iable 2•1 
( conl:inuecl) 

See Fipra 2·8 13,700 yd
3 

of ••r­
■tna IIOil along 
Roc:lcy Branch 

23,900 yd
3 

of -r· 
■treas ■oil along 
Bayou Meto 

tbe aH-d vol- of contaa­
inated -r·atna •terial 
waa b-d on an averap SO· 
foot•vicle containatecl er.a 
along each aide of the stream 
HCtiona with ... -d l:CCI) 
level■ greater tba ar equal 
to 1 ppb. :Die u■-4 •er• 
ap depth of containation 
waa 1 foot. 

Notu~ Vol-• 11 ... n are ■■tiaate• of in·place voi-a of containated aaterial. 

llD • Not Det■rained 
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Section 3 
PRELIMINARY SCREENING OF REMEDIAL TECHNOLOGIES 

FOR WATERWAYS AND THE FLOOD PLAIN 

This section identifies general response actions and identi­
fies and screens remedial technologies for managing TCDD­
contaminated wastes in two areas, the waterways (Bayou Mete 
and Rocky Branch) and the flood plains of these waterways. 
The purpose of this section is to screen available technolo­
gies to a manageable number that appear most promising at 
this time, which will be developed and analyzed later in the 
FS. 

Various alternative remedial technologies can be applied to 
the management of hazardous wastes. Differences in waste 
chemistry, strength, volume, form, and. relative toxicity, 
coupled with site-specific requirements, mean that a remedial 
action must be tailored to characteristics of the waste and 
site if the action is to be effective. The technologies 
presented are used to make comparative evaluations and esti­
mate costs. 

Remedial technologies are subdivided into three areas: man­
agement of migration, waste ·handling, and ultimate waste 
management. Technologies are presented and screened for 
each of these areas except waste handling. Waste handling 
methods, which include dewatering, water treatment, solid­
ification, transportation, and temporary storage, are devel­
oped in Section 5. Technologies for waste handling were not 
preliminarily screened because the selection of the waste 
handling methods depends on the management of migration and 
ultimate waste management technologies selected. The cost 
of waste handling is a small part of the total cost of imple­
menting a particular remedial action. The discussion on 
ultimate waste management technologies presented in this 
section also applies to the contaminated material in the 
wastewater facilities. 

As discussed in Section 2, based on the recommendations of 
the ATSDR, the areas assumed to require attention in the 
waterways and the flood plain are those waterway sections 
that have TCDD levels greater than 1 ppb in the RI August 
1984 sampling. These areas include the channel bottoms, 
banks, and the strips of land that border the channels. 
Later in the report, a sensitivity analysis will be pre­
sented that looks in part at the cost effects of varying the 
area of remediation. Therefore, some flood plain areas not 
adjacent to the waterways will be assumed to require reme­
diation during the sensitivity analysis. 

For purposes of this report, the following descriptions of 
waterways and the flood plain will be used for the investi­
gation area: 
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o Waterways. Include the bottoms and banks of Rocky 
Branch and Bayou Meto. 

o Flood Plain. Includes all land in the study area 
except the waterways and the wastewater facilities 
(presented in Section 4). The near-channel areas 
that are assumed to require remediation are also 
classified as flood plain. 

SCREENING METHODOLOGY 

Three sources of information were used in developing the 
preliminary screening criteria: the NCP1 preliminary EPA 
policies, and "Hazardous Waste Management System1 Dioxin­
Containing Wastes," (U.S. EPA, January 14, 1985). 

The NCP states that three broad areas should be considered 
during screening: costs, the environmental and health ef­
fects, and the acceptability, feasibility, and reliability 
of the technology to the specific application. 

EPA policy and the NCP state that at least one remedial al­
ternative that meets the following criteria will be developed 
in detail: 

l. Alternatives specifying offsite storage, destruc­
tion, treatment, or secure dispesal of hazardous 
substances at a·facility approved under RCRA. 
Such a facility must also be in compliance with 
all other applicable EPA standards (e.g., Clean 
Water Act, Clean Air Act, Toxic Substances Control 
Act). 

2. Alternatives that attain all applicable or relevant 
federal public health or environmental standards, 
guidance, or advisories. 

3. Alternatives that exceed all applicable or relevant 
federal public health and environmental standards, 
guidance, and advisories. 

4. Alternatives that meet the CERCLA goals of prevent­
ing or minimizing present or future migration of 
hazardous substances and protect human health and 
the environment, but do not attain the applicable 
or relevant standards. (This category must include 
an alternative that closely approaches the level 
of protection provided by the applicable or rele­
vant standards.) 

s. No action. 



One response action may be able to provide multiple levels 
of protection with different degrees of implementation. The 
five criteria for remedial alternatives were considered when 
the technologies were initially screened since the technolo­
gies are assembled into remedial alternatives. 

The January 14, 1985 regulation stated that management of 
TCDD-contaminated wastes shall be governed by the RCRA regu­
lations. Therefore, an additional consideration for screening 
the technologies will be whether RCRA permitting for this 
management approach is anticipated in the foreseeable future. 
Currently, there are very few RCRA-permitted facilities for 
handling TCDD wastes, and very few management strategies are 
anticipated to be RCRA-permitt!d in the near future. The 
only interim status facilities that may accept these wastes 
are: 

0 Impoundments holding wastewater treatment sludges 
that are created in those impoundments as part of 
the plant's wastewater treatment system 

0 •Enclosed waste piles• 

0 Tanks 

0 Containers 

0 Certified incinerators 

0 Certified thermal treatment units 

The specific requirements !or each of these facilities are 
addressed in the ruling. The ruling also notes that TCDD-

1An interim status facility meets the following 
requirements: 

o Was in existence on November 19, 1980 

o Submitted a Notification of Hazardous Waste Activ­
ity by August 18, 1980 

o Submitted a RCRA Part A permit application by No­
vember 19, 1980 

In addition, to retain interim status, all land disposal 
facilities were required (by November 8, 1985) to: 

o Submit a RCRA Part B permit application 

o Certify compliance with all applicable groundwater 
monitoring and financial responsibility requirements 
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contaminated wastes are specifically identified as candidates 
for being banned from land disposal within the next 2 years 
under the Hazardous and Solid Waste Amendment (HSWA) of 1984, 

IDENTIFICATION OF GENERAL RESPONSE ACTIONS 

The general response actions identified for the waterways 
and the flood plain are listed below: 

0 
0 

0 

0 

0 
0 

Leave-in-place 
Removal 
Local treatment 
Nonlocal treatment 
Local disposal 
Nonlocal disposal 

The technologies identified for these general response actions 
are identified and screened in the remainder of this section. 

DESCRIPTION AND SCREENING OF TECHNOLOGIES 

Technologies for managing the TCDD-contaminated materials 
from the waterways and the flood plain are shown in Figure 3-1 
and are discussed below. Table 3-1 summarizes the major 
advantages and disadvantages for each technology and indi­
cates whether or not the technology was retained for further 
develo~ment. 

MANAGEMENT OF MIGRATION 

Two migration management approaches were considered for the 
contaminated materials: (1) leaving the contaminated mate­
rials in place, and (2) removing the contaminated materials. 
Several technologies are discussed for each approach. 

Leave-in-Place Technologies 

The technologies that were considered for leaving the material 
in place were: 

o No action 
o Restrict access and monitor migration 
o In-place containment 
o In-place treatment 

No Action. The no action technology is just that--nothing 
would be done to limit the exposure to or the migration of 
the contaminated materials presently in the waterways and 
flood plain. This is the least expensive technology but 
also poses long-term health and environmental risks based on 
the findings of the EA. This alternative was retained for 
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Technol291 

LEAVF.7IN-PLACE Tl!CHNOLOGIES 

No Action 

Restrict Acceas and llonitor 
Nlgratton 

w In-Place Contalment Tec:bnologiea 
I 

0\ 
lfaterwars 

RechannelisaUon 

Culvert 

In-place CuUng of Concrete 

Table 3-1 
PRELIMINARY SCREJ!lll)IG OP REMEDIAL TIICHHOLOGIES-­

lfATERIIAYS AND THE FLOOO PLAIN, IIAHAG1!IIENT OF MIGRATION 

Advantages 

o Least espe1191 ve techJlol091 

o One of the least costly 
ledlnOlD!IJ 

o lleductloo in TCDD expoanre 
to buaana and wildlife 

o Nonitoring results will belp 
dete1111ne future actions 

o Reduces rate of ■lgraUon 
o 'ICllO la t.aJten out of tba 

aquatic endronaent 
o lhaan exposnre to 'l'CDD is 

less likely 

o N1grat1an of TCDD is rednced 
o lluaan and fish exposure to 

'l'CDD iB less likelJ 

o Migration of TCDD is reauced 
o llman and fish exposure to 

'ICllO 111 less likely 

DiH4vantages 

o Doesn't reduce future eKl)Dwre to 
or ■igratioo of 'l'CDD 

o Undetected TCDD ■lgration ■aJ 
occur 

o TCDD exposure to so■e wlldlife 
will contlnne 

o Aquatic sJ•t• te■porarily dl1-
rupted 

o I■pracUcal for the large flows 
lo BaJou Neto 

o Excavation of cont•lnated aedl­
■ents is required to proYide an 
adequate bearing surface 

o Concrete will deteriorate with 
U■e 

o llaterway biota destroyed and not 
replllced 

009685 

Status 

) 
Retained 

Retained 

) 

Ell■iDated 

Ell■lnated 



Table 3-1 
(continued) 

Teclmol!!91 Mvantlli!! Dislldvantlli!!! StatllB 

Flood flala 

Cover vitb geotextile and soil 0 Scme reduction in •1gratloo 0 lloutloe •inteoance required Retained 
of and nponre to falD 

0 Vegetation can continue to ) 
grown in flood plain 

Stabilise vlU, fiXIIDU 0 l'lxant uterials ere readily 0 Soil Cllllllot sustain oonisl plant El1•1Dllte4 
available growth 

0 Organic wutes are adaomed 0 Deterioration of flnnt.s in lbe 
or lleCbanically trapped future 

0 Solle fiuot.s •Y be difficult to 
incorporate 

0 Increased vol- of waste vith in-
l.,J 
I organic fixants 

...J 

Io-Place Trea~t 'lecboologles 0 Mo proven techJlology Eli■inated 

REIIOVAL TECHWLOGIES 

Waterways ) 
ffechlioical 0 Provm technology 0 btent of owerexcantlcn is high 

(b) 

0 Rigb produetivlty rate at 0 Spillage of contaaiuated uterlala 
low unit excaYatlon cost. is expected 

Hydraulic Proven tec:boology RNll9'es se41-t.s as a slurry with 
(b) 

0 0 

0 Efficient re.oval •tbod a low aollda content Ulua lncrau-
ln<J vol- of aaterial lo babdle 
1D aub~t steps 

YBCUUII 0 Extent of overexcav11t1on is 0 Experience lo waterways la ll■ltecl Retaine/Jb 
low 0 High uolt excavatlcn cost 

0 Very efficient reaoval 
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I 
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Technology 

Flood Plain 

Mechanical 

Vacuum 

Conveyor Syst• 

a 

Table 3-1 
( continued) 

Advanta1q 

o Proven technology 

o Very efficient reaoval 
aethod 

o Deforeatatlon only required 
for acce■- road 

o Very efficient reaoval 
method 

o Deforestation only required 
for acceae roada 

o Unit coat l• about one-half 
H 8lch u for vacuua ucav­
ation 

Diaadvanta1e1 

o Requires deforeautton 
o Overucavdion greater than for 

other two technologle, 
o Unit coat 1a about twice u .uch 

aa for conveyor ayate• 
o Requlna rototllllna 'When excavat• 

lng deeper than about It inches 

o More •terlala handlin& required 
than for vac- excavation 

Statue 

Bllainated 

Ellainated 

Retained 

bTecbnology vaa retained atnce EPA'• policy la to retain the no •ctlon alternative for further developaent and evaluation. 
Unable to aelect a r11110Val technology that l8 decbtvely the 1111at favorable due to inaufflctent site infomatton. Selected 
vacu1111 excavation for further develoi-nt. and evaluation. 
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further consideration since EPA's policy is to retain the no 
action alternative for. development and evaluation for a basis 
of comparison with other alternatives. 

Restrict Access and Monitor Migration. This technology 
would restrict access to and use of the contaminated water­
ways and flood plain. The contaminated areas would be fenced 
off, and no trespassing signs would be posted. Migration 
of TCDD from known contaminated sites would be monitored. 
Advantages of this technology are its relatively low cost 
and the reduction in exposure of TCDD to animals and humans. 
Also, by monitoring TCDD migration, it can be determined 
what, if any, future actions are needed to provide the de­
sired level of protection. The disadvantages of this tech­
nology include undetected migration of TCDD may occur; 
prevention of exposure to birds, fish, aquatic creatures, 
and downstream people and wildlife is not provided; an eco­
nomic loss will be experienced due to discontinued use of 
land and waterways; and some deforestation is required to 
install the fence. 

This technology was retained for further consideration since 
the threat to human health would be reduced at a relatively 
low cost. Also, monitoring provides a means to determine if 
additional actions are desirable in the future, 

In-Place Containment. In-situ containment includes technolo­
gies that secure contaminated sediments in place to prevent 
or minimize further migration of contaminated materials. 
Considered technologies for the waterways include rechannel­
ization, placement of a culvert for the water to flow through, 
and in-place casting of concrete on the stream beds. Tech­
nologies for the flood plains include covering the contam­
inated area with geotextile and gravel and/or soil, or 
applying a fixation material such as a cement or gel. 

Rechannelization involves filling in the existing channel 
with excavated soils produced while excavating a new parallel 
channel. This would significantly reduce the rate and extent 
of migration. Also, TCDD would be taken out of the aquatic 
environment, thereby reducing the extent of biological uptake 
of TCDD. 

The size and flow characteristics in Bayou Meto render placing 
a culvert in the Bayou impracticaL. Therefore, this technol­
ogy was not considered further. 

Concrete could be cast in place without dewatering and would 
reduce further transport of tontaminated materials downstream. 
However, this technology was eliminated because the concrete 
liner would progressively deteriorate with time. Also, a 
concrete liner would change the flow characteristics and 
ecosystem of the stream. 
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Placing geotextile and topsoil on the flood plains would 
reduce migration of and exposure to TCDD-contaminated soil. 
The barrier would be subject to deterioration due to natural 
mechanisms such as erosion, wildlife activities (digging), 
and root penetration. Thus routine maintenance would be 
required to maintain the integrity of the cover. 

Fixation materials are discussed under Ultimate Waste 
Management-Chemical Fixation. In-place containment with 
fixation materials was not retained for further development 
because the •fixed-soil• will not be able to support normal 
biological growth. 

Based on the concerns previously expressed, the only in-place 
containment technologies retained for further consideration 
are rechannelization of the waterways and covering the flood 
plain with geotextile and soil. 

In-place treatment. Chemical or biological stabilization of 
the waterway and flood plain sediments is not a proven tech­
nology and therefore was not considered further. 

Remove Contaminated Material 

Criteria considered when evaluating technologies for removing 
the contaminated sediments in the waterway and the contam­
inated soils in the flood plain included the .following: 

o Removal technology must be compatible with site 
conditions (such as accessibility and ground cover). 

o The amount of overexcavation should be limited. 

o Removal of contaminated material should be as com­
plete as possible--that is, loss of contaminated 
material due to such things as spillage and dust 
emissions should be minimized. 

o Costs should be minimized. 

Waterways. Three removal technologies were considered for 
the waterways: mechanical dredging, hydraulic dredging, and 
vacuum excavation. 

Mechanical dredging involves using draglines, clamshells, 
backhoes, or similar equipment. Mechanical dredging can 
take place instream without diversion when the flow is low 
and shallow. Sediments are dispersed in the water column 
during excavation making downstream migration of sediments 
during excavation probable. Dispersed sediments could be 
captured with such devices as silk curtains. A more 
efficient mechanical excavation technology with broader 
application is stream diversion with temporary cofferdams 
followed by dewatering and mechanical excavation. 
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Hydraulic dredges include plain suction, cutterhead, dustpan, 
and hopper. Hydraulic dredges remove and transport sediment 
in liquid slurry form. Slurries of 10- to 20-percent solids 
by wet weight are common in standard hydraulic dredging op­
erations. Solids removal at a low solids content is a major 
disadvantage since it increases the required sizes of subse­
quent waste handling facilities. Also, debris larger than 
about 4 inches would have to be removed prior to dredging 
it. This would require dewatering the channel, removing 
large debris, reflooding the channel, and then hydraulically 
dredging it. Therefore, hydraulic dredging does not eliminate 
the need for dewatering the channel. Hydraulic dredges that 
minimize suspension of sediments during dredging operations 
and that loosen consolidated material are available. 

Vacuum excavation uses equipment that is similar to a vacuum 
truck that picks up oily wastes but the vacuum is much 
stronger. The truck-mounted system uses a double filter on 
the air handling system. The vacuum pressure is dropped 
prior to filtration so that a High Efficiency Particulate 
Air (HEPA) filter followed by a bag filter may be used. The 
filters must be changed daily and are disposed of with the 
contaminated soil. Dewatering and removal of large debris 
is required prior to vacuum excavation. When excavating 
deeper than about 4 inches in consolidated material, vacuum 
excavation would probably need to be supplemented with roto­
tilling. 

With the available site information, we cannot determine 
which removal technology is most attractive. If removal of 
the contaminated materials is selected, the actual removal 
technology would be determined during the design or construc­
tion phase. Hydraulic excavation requires the largest subse­
quent waste handling facilities, such as dewatering. The 
unit cost for vacuum excavation is about 15 times greater 
than for mechanical excavation; however, overexcavation would 
be greater for mechanical excavation, thereby increasing the 
total cost for subsequent waste handling operations and off­
setting the lower excavation cost. The amount of sediment 
handling is less for vacuum excavation than for mechanical 
excavation because the sediments are directly pumped into a 
haul truck. 

Vacuum excavation was the only removal technology for the 
waterways retained for further development. 

Flood plain. Three excavation technologies were considered 
for the soils in the flood plain--mechanical, vacuum, and 
conveyor. Mechanical excavation requires the most material 
handling, has the highest potential for fugitive dust of the 
three alternatives considered and would probably have the 
greatest amount of overexcavation. Mechanical excavation 
would also require deforestation prior to excavation whereas 

3-11 

0 

'° a, 
0 
0 



the other two methods would not. When excavating deeper 
than about 4 inches in consolidated material, vacuum excava­
tion, which was described previously, would be supplemented 
with rototilling. The conveyor system is better suited for 
deep excavation and also costs about one-half as much as 
vacuum excavation. The efficiency in removing sediments is 
slightly less for the conveyor system. The extent of over­
excavation for vacuum excavation and the conveyor system is 
about the same. The conveyor system was the removal tech­
nology retained for further development since its overexcava­
tion is expected to be less than for mechanical excavation, 
deforestation is not required (this is primarily a concern 
when remediating the flood plain not adjacent the channels), 
and it has a lower cost than vacuum excavation. 

ULTIMATE WASTE MANAGEMENT 

The ultimate waste management general response actions that 
were identified are local and nonlocal treatment and local 
and nonlocal disposal. This section discusses ultimate waste 
management technologies for these general response actions, 
although a differentiation is not made between local and 
nonlocal treatment. 

Ultimate waste management technologies for contaminated ma­
terials removed from the waterways and flood plains and from 
the wastewater facilities are presented. The differences in 

.the characteristics of the materials removed from the waterways 
and flood plain and from the wastewater facilities do not 
affect the screening of the ultimate waste management tech­
nologies at this preliminary stage of development. Table 3-2 
summarizes the major advantages and disadvantages for each 
technology and indicates whether the technology was retained 
for further development. 

Two broad categories of ultimate waste management were con­
sidered: treatment and disposal. This section briefly dis­
cusses technologies under each of these categories. Detailed 
discussions of the treatment technologies are given in Ap­
pendix A. 

The technologies are not necessarily exclusive of each other. 
A combination of processes may be required to achieve the 
remedial goals. For instance, the contaminated sludges may 
first be stabilized and then stored in an offsite disposal 
facility. 

TCDD treatment is a pioneering field with most technologies 
in the development phase. Therefore, many of the discussed 
technologies are not currently developed enough to determine 
with reasonable certainty whether they are technically and 
economically feasible. Thus, some of the technologies may 
be reconsidered after future development. 
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Tecbnology 

TIIERIIAL TIIEA'l'HEllr Tl!Oll()L<lGllS 

Advanced Electric Reactor 

lncinei-ation 

Microwave Plaaaa Deatruct1'10 

Molten Salt CCJllbnation 

Pl11S116 Arc Pyrolysis 

Supercritical Nater 
Oxidation 

Table 3-l 
PRILINDIARY SCREDtING OF Rl!NIDIAL TECHNOLOGIES 

ULTIMATE IIAS1'E IWIAGEIIENT 

o Pilot stwlies in Ni■-ouri 
bad successful results 

o Process bas been daonstratacl 
to provide greater than 
99.9999\ destruction of 'tCDD 
1n soils 1D lliasourl 

o Incinerators ban been cer­
tified for laJD destruction 

o C1111 be used for blgbly tolllc 
inorganic or balO<J9111lted 
wastes 

Dlndvantapes 

o No full-acale operating data 
o Extensive •aterials handling re­

quli-ed 
o lled4ue, 1f not dellated, wst be 

bandied u e hazardous waste 
o 61gb operating costs 

o Potntial eaiaslons 
o Eateaslve atedala handling re­

quired 
o Residue, if not deUsted, nat be 

bandlacl as a busrdoua waste 
o Biqb operating coats 

o Procus 1a stlll at renarcb 1"81 
o Re■ldue, if not deliated, aut be 

handled as II baallrdous waste 
o High operating coats 

o Proceas la still al researdl level 
o Residue, if not dellsted, wst be 

handled u a hazardous waste 
o Hlgb operating coats 

o Process ts still at research leyel 
o Residue, if not tleU.sted, .u■t be 

bandlacl u a ba&erdous wute 
o Higb operating ooats 

o Has not been testacl for !COO vutea 
o llllaldue, lf not dellsted, auat be 

handled as a basardous waste 
o Higb operati~ GsQ 6 9 2 

Status 

Eluinated 

) 

Retained 

Elulnated 

) 
Eluinated 

Elulnaled 

Ellalnated 



Technology 

Net Air Oxidation 

IION'l'IIEMAL TRFA'IIIElft' TBCIINOLOGIBS 

Adsorption 

BioloVical Tre■blent 

Ch•ical FiUtl<lll 

A4nnta,rea 

Table 3-l 
(continued) 

o C-rciallJ ■Yallable 

o Loll -r91-1ntenaive lecb• , 
nolOQJ 

o Enviro-lallJ attractive 
leclmo109)' 

o Proven teclmolO'JY 
o Plentiful raw nterials 

Dislldnntagea 

o Products ban not ell been idenll• 
fled 

o RigblJ pressurised systea lllposes 
safet1 risks 

o Realdue, if not delisted, amt be 

halldled u a hazardous waste 
o High operating costs 

o Regeneration or disposal of spent 
acthatad carbon 

o Uncertainty of coapleteo■ss of 
Htraction alld activated carbon 
adsorption of 'l'(DO 

o Ras not been desonStraled OD a 
large scale nor for low 'fCDD 
levels that are al the Vertac 
Offslte 

o Not proven bayood laboratoey-pbue 
o A slow process 
o Ru not been delloastrated OD a 

large 8c■le nor for es lov of 'ICllD 
levela at the Verble Offslte 

o Increase in vol.._ of vute 
o Ch•icals HJ leach with tbe 
n Hu not been ~lrated OD a 

larga scale nor for low '!alO 
le98 la lbal are at lbe Ver lac 
Offaite 
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Teclmoloq 

Cheaical degradation 

Solvent Bxtractioa 

Ultraviolet Degradatioo 

Ultraviolet Oaonation 

Advantages 

Table 3-l 
(continued) 

o 1CDI> in a solYent ts easier 
to destroy than when attacllad 
to solids 

Dtsadvantaaes 

o Ha■ not been d-trated to be a 
successful -• of TCllD c!e9rada­
Uon in soil to the lev■ls required 

o Has not been desoastrated OD a 
larCJlt scale nor for low 'J'alD 
lev■ls that are at the Vertac 
Offslte 

o Has not been dellonstrated oa a 
large scale 

o 1Jnc:erta1nt1 of extraction effi­
ciency 

o Has not been deaonatrated OD a 
large scale nor for low TCllD 
lewels that are at the Vertac 
Offslte 

o Ducertaintr of destruction effi • 
clency 

o Ila■ not been daonstrated on a 
large ■cale nor for low TCllD 
levels that are at the Vertac 
Offsile 

o Products are unidentified 
o Uncertainly of destruction effi• 

ciency 
o Has not been deaonstrated oa a 

large ■cale nor for low TCllD 
levels that are at the Vertac 
Offstte 
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Statll8 

Ellsinated 

) 

EU■inated 

Ell■inated 

) 

Ellsinated 
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DISFOSAL TECIINOLOGIIS 

Nonlocal RCRA Facility 

Local Disposal Facility 

Nines 

In-place Contal-t 1D 
llastevater Pac1Ul1ea 

Advantages 

Table 3-l 
(continued) 

o llell-deYelnped tecbnolOllf 
o Exteubaly used for basar­

dous wastes 

o llell-devaloped teclmolngy 
o Short haul diat11J1ce 
o Has baa ntenslvely used 

for hazardous vastea 

o Wastes conld be aeaily in­
spected 8114 ~. if 
desired 

o Not a land-inteulve tacb­
nology 

o Disposal facll1Uea are al -
reedy available 

o Jleducea future exposure to 
and ■lgraUon of tall> 

D.tsll4'1111ta9e1 

o Future accaptance by re1111latory 
agencies ls uncertain 

o Long haul distance 
o Requires extensive ■oPltorlng 
o Preaautlr no K:RA facility ls per­

silted to handle 'lOlD wastes 

o Requires extensive monltorlng 
o Pllture accept1111Ce br regulatory 

agenciea is uncertain 
o Potential local resistance to 

Ula idea 

o trnovn ■inn in Arkansas an not dE}' 

and thereby are not suitable for 
bau.rdoua weste disposal 

o eurnnur probil>lled 

o A sub-RCRA tecllllologr 
o Extanslve ■aterlal handling 

required 

Tbls technology only applies to the contuillated u.terlal ln the wastewater facllitles. 
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The treatment technologies are classified into two categories: 
thermal treatment methods and nonthermal treatment technolo­
gies. These are briefly described and then the results of 
the preliminary screening are presented. 

Thermal Treatment Technologies 

Advanced Electric Reactor. Waste in a central porous cylin­
der is heated by radiation from surrounding electrodes to 
3,000° to 5,000°F. The central cylinder is made of porous 
carbon or ceramic material transparent to the infrared radia­
tion from the electrodes and protected from thermal or chem­
ical destruction through contact with the heated waste by a 
fluid film of inert gas that is drawn through the inside of 
the cylinder. This process results in a rapid and complete 
waste heating that allows for a high degree of combustion 
completeness. A high degree of process control is possible 
since the radiation source is electricity. Huber Corporation 
has reduced TCDD concentrations in contaminated soil from 
80 ppb to less than 0.1 ppb with an advanced electric reactor 
at Times Beach, Missouri (see Appendix A). 

Incineration. Soil-bound TCDD can be incinerated in two 
different forms: directly as raw TCDD contaminated soil or 
it can be treated in a solvent extraction process and then 
the extraction residue is incinerated. Since the residue 
from the solvent extraction process will include a large 
amount of inert solids in a solvent, which will have to be 
dealt with, only incineration of the raw TCDD-contaminated 
soil will be addressed. 

Incineration takes place in an environment of excess oxygen 
or a starved oxygen environment (pyrolysis) at temperatures 
and material retention times sufficient to destroy the chlo­
rinated hydrocarbon molecules. The process consists of two 
basic steps: (1) the TCDD is vaporized from the soil in a 
primary combustion chamber and (2) the vapor is destroyed in 
a secondary combustion chamber (afterburner). A size reduc­
tion facility for proper preparation of the soil is required 
before the material can be fed to the combustion chamber. 
Also, equipment to control air and water emissions from an 
incineration facility will be required. 

Incineration has been shown to be a viable treatment method 
for PCB's and successful trial burns and field trial burns 
of TCDD-contaminated sediments have been conducted in Missouri 
{See Appendix A). 

Microwave Plasma Destruction. Organic compounds are broken 
down into smaller molecules when combined with partially 
ionized gas produced by microwave-induced electron reactions. 
This technology needs development through pilot and large­
scale tests to determine the economical feasibility and tech­
nical success in treating large volumes of TCDD-contaminated 
materials. 
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Molten Salt Combustion. Chlorinated hydrocarbon wastes are 
injected in a continuous feed below the surface of a 800°C 
to 1000°c molten salt bath, which contains a mixture of so­
dium or potassium carbonate and 10-percent sodium sulfate by 
weight. The chlorinated hydrocarbons oxidize in the molten 
salt to CO2 , water, and sodium chloride. Materials generated 
during the combustion process can be retained, and the spent 
molten salt can be either regenerated or landfilled. A par­
ticulate baghouse is necessary for the off gas. Ash and any 
metal, phosphorous, halogen, or arsenic salts built up in 
the melt must be removed. This technology has not been lab­
oratory tested for various TCDD-contaminated materials and 
is typically not suited for inert solids like soils. 

Plasma Arc Pyrolysis. The plasma arc process uses energy 
from ionized gas molecules that are created by an electrical 
current discharge through a vortex of low-pressure gas, to 
destroy organic molecules. Temperatures equivalent to 
50,000°K are achieved in the plasma, and rapid decomposition 
follows exposure to waste materials. The primary products 
from TCDD destruction would likely be carbon monoxide, carbon 
dioxide, hydrogen chloride, hydrogen gas, and water vapor. 
Gas volumes supplied to the reactor are on the order of 5 per­
cent of the gas volumes required by conventional incineration. 
Scrubbers are needed for exit gases from processing halogen­
ated wastes. Laboratory-scale tests have shown PCB destruc­
tion from liquid wastes in excess of 99 percent. Before 
plasma arc pyrolysis could be used to dispose of TCDD­
contaminated sediment, a change in the feed mechanism and 
additional testing would be necessary. 

Supercritical Water Oxidation. Supercritical water oxidation 
uses air or oxygen in water above its critical temperature 
and pressure {374°C and 218 atmosphere (atm)J to destroy 
organics. Under these conditions, oxygen and hydrocarbons 
are almost completely miscible with water: the salts pre­
cipitate out. The waste is slurried, pressurized, and then 
educted into the supercritical water reactor. A base is 
added to the system so that anions present can be reacted to 
salts. Salts, water, carbon dioxide, and traces of organic 
feed exit the reactor. Supercritical water oxidation has 
not been laboratory tested on TCDD-contaminated materials. 

Wet Air Oxidation. Wet air oxidation is a physical/chemical 
treatment process for the destruction of organic compounds 
in water under high temperatures and pressures. Under these 
conditions, organics are oxidized to alcohols, aldehydes, 
acids, and ultimately to carbon dioxide and water by inject­
ing oxygen into the process. Typical operating temperatures 
and pressures are 150° to 350°C and 500 to 2,500 pounds per 
square inch gauge (psig). Sometimes the reaction is cata­
lyzed with a bromide-nitrate solution (catalyzed wet air 
oxidation). 
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The primary concerns associated with wet air oxidation of 
TCDD-contaminated sediments are: 

o Material preparation to reduce the particle size 
of the sediments 

0 The high amount of supplemental energy required 
due to the low organic content of the soil 

0 The unidentified products formed during the oxida-
tion reactions 

0 The safety risks involved with a highly pressurized 
system 

IT Enviroscience reported a 99 percent reduction in TCDD in 
a laboratory test with the catalyzed wet air oxidation pro­
cess. Similar reductions were observed in a pilot plant for 
PCB destruction, 

Nonthermal Treatment Technologies 

Adsorption, This process would first involve extraction of 
the TCDD from the sediment, which is discussed under the 
"Solvent Extraction." The TCDD-containing solution is then 
passed through granular activated carbon (GAC) beds and the 
TCDD is adsorbed onto the GAC. The appropriateness of this 
technology for treating.TCDD-contaminated sediment is contin­
gent on (1) the extraction efficiency of the TCDD from the 
sediment and (2) the regeneration/disposal of the exhausted 
GAC. 

Biological Treatment. The EPA is investigating biological 
degradation of hazardous waste. The research program has 
examined four major areas: 

o Recombinant DNA (using yeast cultures) 

o Plasmid-assisted molecular breeding (using bacteria) 

o Fungal degradation (using white rot fungi) 

o Microbial degradation 

The research program has shown some encouraging results thus 
far, but the EPA predicts that it will be several years before 
biological treatment will be developed to the point at which 
it can be used to clean up a TCDD site. Some of the important 
results to date are summarized below. 

o Dr. A,M. Chakrabarty of the University of Illinois 
Medical Center has had success in the laboratory 
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biodegrading 2,4,5-T (which, like TCDD, is difficult 
to degrade) with pseudomonas bacteria, 

White rot fungi (phanerchaete chrysoporium) has 
been tested for degradation of chlorinated hydro­
carbons. Test results in the aqueous phase have 
demonstrated that 4 percent of the 2,3,7,8-TCDD is 
converted to carbon dioxide in 60 days. The EPA 
plans to conduct soil tests with white rot fungi 
at Shenandoah Stables in eastern Missouri. 

Test results with the white rot fungi have also 
demonstrated that DDT (which, like TCDD, is diffi­
cult to degrade) can be reduced by 99 percent in 
75 days. Glucose was used, in addition to the 
white rot fungi, as a food source (co-metabolite) 
during the experiments. A co-metabolite is required 
for degradation of the chlorinated hydrocarbons. 
One co-metabolite that will be tested at Shenandoah 
stables is sawdust. 

Chemical Fixation. The fixation of organic wastes in soils 
has been attempted in many ways, The immobilization of TCDD­
contaminated soil may be achieved by one or a combination of 
these processes. The methods can be grouped into three cat­
egories: inorganic, organic, and encapsulation. Encapsula­
tion is discussed under •nisposa1.• Chemical fixation may 
be used in place (see "In-Place Containment") or used after 
the material has been removed and prior to storage, 

The common inorganic fixation techniques use Portland cement, 
pozzolanic (fly ash) materials with or without lime or cement, 
and sorbent clays. The advantages of these processes are 
plentiful raw materials, low cost, the fact that the organic 
wastes are adsorbed or mechanically trapped (although both 
may allow leaching of some wastes), and proven technology. 
Disadvantages include the increased volume of the original 
waste, which results in increased mixing, packaging, trans­
portation, and disposal site expense. 

Stabilization chemicals are available that, in general, react 
with moisture in the soil or an aqueous catalyst to form a 
hydrophobic cross-linked polymer-based gel. The semisolid 
gel coats and binds the soil particles together. The result­
ing gel-soil mixture then becomes a barrier to water infil­
tration. 

The advantages some of the organic fixants offer are that 
they are easy to mix, they penetrate soil much like water 
(since they have a viscosity similar to water), they can be 

.applied by spraying, and they are generally nontoxic when 
handled properly. Also, most of these grouts seek and react 
with water in the soil or groundwater, form irreversible 
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compounds of indefinite life (under proper conditions), do 
not substantially increase the volume of the treated soil, 
and their use is proven. On the negative side, grouts are 
more expensive than other stabilization methods, they are 
sensitive to freeze-thaw and wet-dry conditions, and some 
grouts deteriorate under ultraviolet light. 

Chemical Degradation. The EPA's Office of Research and De­
velopment has been researching the chemical degradation of 
TCDD in soil and has focused on a group of reagents known as 
APEG reagents. The •A• in APEG refers to an alkaline element 
such as sodium or potassium, while "PEG" refers to polyethyl­
ene glycol. The most promising APEG reagent identified thus 
far is KPEG (potassium polyethylene glycol). The EPA has 
investigated four major chemical reagent application methods: 

o Extraction--patterned after the Acurex solvent 
extraction process 

o Injection--consisting of an injection well, a re­
covery well(s), and reagent recovery step 

o In situ--consisting of reagent application and 
soil cultivation 

o Slurry--consisting of a reaction step, reagent re-
covery, and soil washing 

The laboratory tests conducted to date show that TCDD with 
APEG reagents, but that the destruction efficiencies are not 
yet adequate to clean up a contaminated site. For example, 
a single APEG application reduced TCDD concentrations by 
approximately 30 percent in soil with initial concentrations 
of approximately 300 ppb of TCDD. Two applications with 
APEG reagent reduced the TCDD by approximately 60 percent, 
to about 100 ppb. 

The EPA's research shows that the soils should be finely 
ground, that the reagent should be applied in sufficient 
quantities to saturate the soils, and that the APEG reagents 
are more effective when heated. 

The EPA has researched the use of APEG both indoors and out­
doors at Shenandoah Stables in Missouri. Preliminary data 
from the indoor study, completed in 1985, indicate that some 
reduction in 2,3,7,8-TCDD concentration has been achieved in 
the field. 

During the outdoor study, the EPA will test a radio frequency 
(RF) heating unit on the soil to improve the efficiency of 
APEG. The RF test unit is a 5-kilowatt (kW) unit that will 
heat a 20- by 20-foot plot of soil to 70°C in 7 days. 
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The APEG reagent costs are estimated to be $1,000 per acre 
for an application that will penetrate the soil 6 in. The 
cost for the operation of the RF unit will be determined 
during the outdoor study. The efficacy of the APEG reagent 
to clean up TCDD sites will be determined at the completion 
of the outdoor study. 

Solvent Extraction. Solvent extraction of TCDD from soil is 
achieved by intimately contacting adequately processed soil 
with a solvent that will preferentially remove TCDO from 
soil to a desired level in a specified contacting time. The 
TCDD-contaminated solvent can then be treated by one of the 
destruction technologies discussed. 

Concerns with solvent extraction are that no pilot or large­
scale processes using solvents to extract TCDD from soil 
have been used and extraction efficiency varies depending on 
the type and age of the contaminated material. However, 
TCDO was extracted from contaminated sludge in distillation 
bottoms with hexane in a full-scale solvent extraction process 
at the Syntex Agribusiness facility in Verona, Missouri. 
The TCOD concentration in the sludge was reduced from 
343,000 ppb to 100 to 500 ppb. 

Ultraviolet Degradation. Ultraviolet degradation is the 
process of breaking chemical bonds with ultraviolet (UV) 
light. Ultraviolet degradation is achieved by exposing a 
compound in a suitable medium to a sufficient intensity of 
0V light from a specific wavelength range. 

Ultraviolet Ozonation. Ultraviolet ozonation is a combina­
tion of breaking chemical bonds with ultraviolet light and 
oxidation of the activated organic compounds with ozone. It 
is achieved by bringing ozone into contact with the liquid 
organic waste in the presence of ultraviolet radiation of a 
specified wavelength range and intensity. 

Screening of Treatment Technologies 

According to the January 14, 1985 EPA ruling, the only treat­
ment technologies for TCDD-contaminated materials that are 
currently being considered for regulation are interim status 
thermal treatment units (including incinerators). 

The nonthermal treatment technologies were not considered 
further because they have not been demonstrated on a large 
scale or for TCDD levels as low as that which occurs at the 
Vertac offsite. · 

Several thermal treatment methods were presented. For pur­
poses of the FS, only rotary kiln incineration was considered 
further. This selection should not be interpreted as meaning 
that rotary kiln incineration is the optimum or only feasible 
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thermal treatment method. Rather, rotary kiln incineration 
was chosen because (1) rotary kiln incineration was success­
fully demonstrated at the Denney Farm site in Missouri, (2) a 
rotary kiln incinerator will be used on the Vertac site and 
may also be available for treating offsite contaminated mate­
rials, (3) permit approval of this technique is expected, 
and (4) its use at Vertac will indicate the cost associated 
with thermal treatment. 

Disposal Technologies 

These technologies consist of disposing the TCDD-contaminated 
materials. RCRA regulations on TCDD became effective on 
July 15, 1985. RCRA requires that TCDD waste be placed only 
in facilities fully compliant with 40 CFR 264. As of this 
writing, no commercial facilities have RCRA Part B permits 
for handling TCDD, but several may receive such permits in 
the future. Also, as noted previously in this section, TCDD­
contaminated wastes are candidates for being banned from 
land disposal in 2 years under the HSWA. 

Three disposal technologies were considered for contaminated 
material from the waterways and flood plain and from the 
wastewater facilities--nonlocal disposal in a RCRA facility, 
local disposal and disposal in mines. Nonlocal disposal in­
volves transporting the TCDD-contaminated material to an 
offsite commercial landfill facility. A commercial landfill 
with a RCRA Part B permit was assumed to be available in tne 
future. Local disposal involves constructing a permanent 
disposal facility at the WWTP site or in the contaminated 
flood plain. 

Disposal in mines involves placing the contaminated material 
in abandoned mines. The mines must have large caverns, be 
dry and stable, and facilitate easy access for inspection of 
the wastes. Bob Blanz of the ADPC&E indicated that he knows 
of no mines with these properties in Arkansas. Regulations 
for disposal of .hazardous waste in mines do not exist and 
the lack of regulations disallows such disposal. 

In-place containment of contaminated material from the waste­
water facilities in existing wastewater facilities was also 
considered. The contaminated material in the sewers would 
be contained. in place by completely plugging the sewer system 
with oonorete. The remaining oontaminated material from the 
wastewater facilities would be disposed of in the oxidation 
ponds and the ponds would be capped. Some of the contaminated 
material would have to be dewatered and solidified to ade­
quately support a cap. This disposal alternative is a sub­
RCRA alternative. 

The disadvantages of the disposal alternatives include iong­
term monitoring requirements, loss of land for other uses 
(except the mine disposal alternative), the uncertainty of 
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future acceptance by regulatory agencies, the difficulty and 
expense of retrieving the waste in the future for additional 
treatment if desired, and public acceptance of disposing 
these wastes in "their backyard." 

Disposal of hazardous wastes is commonly used and, if the 
facility is properly designed, maintained, and monitored, 
disposal can be a successful remedial measure. 

Local disposal, nonlocal disposal in a RCRA facility, and 
disposal of contaminated materials from the wastewater facil­
ities in existing wastewater facilities were retained for 
further consideration. 

DE/VERTCS/047 
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Section 4 
PRELIMINARY SCREENING OF 

REMEDIAL TECHNOLOGIES FOR WASTEWATER FACILITIES 

This section identifies general response actions and identifies 
and screens technologies for managing the TCDD-contaminated 
wastes in the wastewater conveyance and treatment facilities. 
The purpose of this section is to reduce the available tech­
nologies to a manageable number of the most attractive tech­
nologies at this time, which will be developed and evaluated 
further in the FS. The technologies are examples of technolo­
gies that are presented to make comparative evaluations and 
to estimate cost, 

The primary wastewater conveyance and treatment facilities 
requiring remediation are the aeration basin, oxidation ponds, 
the outfall ditch from the oxidation ponds to the Bayou Mete, 
the abandoned wastewater treatment plant, and the sewer sys­
tem (see Figures 2-3, 2-4, 2-5, and 2-6). 

The screening methodology and form.at are the same as for the 
previous section. Technologies are subdivided into three 
areas: management of migration, waste handling, and ultimate 
waste management. Technologies are presented and screened 
for management of migration, As for the waterways and flood 
plain, methods for waste handling are developed in the sub­
sequent sections. The descriptions and evaluations of the 
ultimate waste management technologies are the same as for 
the contaminated materials from the waterways and flood plain. 
The reader is referred to Section 3 for a discussion on the 
preliminary screening of ultimate waste management technolo­
gies. 

GENERAL RESPONSE ACTIONS 

The general response actions identified for the wastewater 
facilities are listed below: 

o Leave-in-place 
o Removal 
o Local treatment 
o Nonlocal treatment 
o Local disposal 
o Nonlocal disposal 

The remainder of this section identifies and screens tech­
nologies for the leave-in-place and removal response actions. 
Section 3 addressed technologies for treatment and disposal, 

DESCRIPTION AND SCREENING OF TECHNOLOGIES 

The technologies for managing the TCDD-contaminated materials 
from the wastewater facilities are shown in Figure 4-1 and 
are discussed below. Table 4-1 summarizes the major 
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Table 4-1 
PRELIKlNAR! SCllEENING OF RDIEDIAL 'l'!CJINOLOGUS 

IIASTEIIATD FACILITIES 
IIAIWiD!EN'l' OF MIGRATIOB 

TachnOl!!9l AdT1111t&9!!! DisadTimt&9:!! Status 

LEAVE-DI-PLACE 
fkiMJLbdll:S 

No Act.icm Leut expmuiive tech- Pro-rides no protecticm Reta1Ded5 

D0109]' froa future exponn to 
or mvraucm of 'fCDD- '° caataillllted material 0 

r--
Restrict Access, Aban- Low cost. Soae lligraUcm of TCDD- Retained (J'\ don l'acJ.11UU, IIDd caatainated material 
lloa1 tor lligraUcm lladuces future exposure will conu-. 0 

to and ■ignt1ou of 
0 '!COO-coatll■iDated •te-

rial. 

In-Place Stabilisation bduces future exposure Vol- inc:reaSe. El1■11111ted 
llitll Fizsnta to and aigntian of 

TalO-caatainated mate- D1ffic:ult to iDcorpo-
rial. rate f1Dllta in-place 

with oxid■ticm pclld 
sllld4u. 

In-Place Stabilissticm Reduces future upoauw Sludges D8t first be El1■11111ted 
111th Sealallts (capp1Dq) to and aigntian of solidified, 1lhJ.ch re-

'!COO-coata■inated ■ate- quires ~l, befon 
rial. cappinq buillll. 

In-Place Bioloqical llould pro-ride a rela- Bas not been prove on Eli■iuated 
Treat:■nt tively low-coat Mtllcd a full-scale llUis 

of !COO '5Htruct1ou. 

REl!DVAL TECIINOLOGIES 

Aeration Paud and 
!liiai£Iou lliiliii 

Separate Raoral of Allows supe:niatant IIDd llaquUes aore careful Retained 
Supe:niatant IIDd Sludges slud;es to be tnated tec:lmiques to rwo,,e 
by pu■p1D9 seperatelJ'I subNqueat separately. 

actiODS Vi tll supe:nia-
taut are expected to be 
less costly than for 
sludges. 

Outfall D1tcb 

lledlanical Excavation cost is 1 .... Depth of acaY11tiou is Retained 
■on diff1Qllt to coa-

Bu beell UHd nccess- trol. 
fully at dioxin sites 
1n IU.uourt. 

Vacum Depth of excavation is Excavation coat 1S El1■11111tad 
■on easily controlled. h19ber. 

Lou of Mterial due to 
spilla99 and dust •is-
sioos is less likely. 
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Technology 

Allandon llastnater 
'freiitimif. Man£ 

Clean out buiml and 
ucante dryillg bed and 
rutfall ditch 

!!!!!!!. 
llecbaD1cal Cleanillg 

Hydraulic l"lusbing 

Caaplete Raoval of 
S-r Infrut:ruct.ure 
and Bedd1n9 llaterial 

Table 4•1 
(continued) 

Ellpacted to adequately 
r.mff cont.am.Dated 
■aterial 

Rl!IOYa large obstruc­
tions. 

Efficiently transports 
debris to ■allbole■ 
where it can be raoftd 
Vith suc:tiOD equii:a,mt. 

A catterbead attac:b■at 
can effec:tiftly -
1~ dabriS such u 
roots. 

If tile 9"Jllllar ■aterial 
1D the pipe Z011e is CCD• 
ta■inated, this pro,,idas 
■ore protact.iOG to the 
1111Yirommit. 

Disadvantages 

Inadequate as sol• clND• 
1D9 •t:hod, ■ust be aue­
CNded with hydraulic 
flushing. 

Generates • larga vol• 
- of water that mat 
be~tly sepa• 
rated fro■ the contaai­
nated solids. 

!lore ■aterial ■ust be 
subNquetl:, bllndled. 

A nev parallel •--
8f8t8 ■ut be 1D­
stalled. 

Status 

Retailled 

El1111D&ted 

Retainad 

Retailled 

~lOCJY wu retained siDce EPA'• polic:::, is to retain tile no action alternative for 
further deYelop■ent and ffllluat1on. 

DE/VERTCS/051 

4-4 

r--
0 
r--
0-,. 

0 
0 



advantages and disadvantages for each technology and indicates 
whether the technology was retained for further consideration. 

MANAGEMENT OF MIGRATION 

Two management of migration general response actions were 
considered for the contaminated materials--leaving the con­
taminated materials in place and removing the contaminated 
materials. Several technologies are discussed for each ap­
proach. 

Leave-in-Place Technologies 

Technologies for leaving the contaminated material in-place 
that were considered are: 

0 No action 

0 Restrict access, abandon facilities, and monitor 
migration 

0 In-place stabilization with fixants 

0 In-place stabilization with sealants (capping) 

0 In-place biological treatment 

No Action. The no action technology is just that--nothing 
would be done to limit the exposure to or the migration of 
the contaminated materials presently in the wastewater fa­
cilities. This is the least expensive technology but it 
also poses long-term health and environmental risks. This 
technology was retained for further consideration since EPA's 
policy states that the no action alternative should be re­
tained for development and evaluation for a basis of com­
parison with other alternatives, 

Restrict Access, Abandon Facilities, and Monitor Migration. 
This technology involves restricting access to the contam­
inated facilities by installing a fence around the aeration 
basin, oxidation ponds, and abandoned wastewater treatment 
plant. Warning signs would be posted. Abandonment of the 
facilities would involve plugging the upstream and downstream 
ends of the contaminated sewer sections and no longer using 
the aeration pond, oxidation basins, and associated outfall 
ditch. Monitoring would consist of periodic sampling and 
testing of soils adjacent to the contaminated facilities and 
of sediments near the outlet of the outfall ditch. 

This technology provides more protection to the environment 
than the no action technology by restricting access to and 
abandoning the use of the contaminated facilities. However, 
this technology can also result in long-term risks to the 
environment and health due to continued migration of TCDD­
contaminated materials from the facilities. 
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This technologsJ was retained for further consideration. 

Stabilization with Fixants. This technology involves leaving 
the contaminated material in place in the wastewater facil­
ities and stabilizing it with fixants to reduce the potential 
for movement of the contaminated material, to minimize leach­
ing into the groundwater, and to minimize contact by humans 
and wildlife. Possible fixants include inorganic (such as 
Portland cement and clays) and organic (such as hydrophobic 
cross-linked polymer-base gel) fixants. If an inorganic 
fixant is used, the volume of material would increase, there­
by increasing the required storage capacity. Also, if sta­
bilization with fixants is later determined to be an inade­
quate remedial method, more material would have to be treated 
and treatment of the material may be more difficult. Other 
concerns with fixants include possible deterioration of the 
fixant with subsequent leaching. 

Thorough mixing of the fixant with the contaminated material 
is required. Because of the large surface area of the oxi­
dation ponds, the fixant would be more easily incorporated 
after removing the sludge from ponds rather than mixing in 
place. Also a substantial cost savings is probable by first 
dewatering the sludges. Mixing the fixant in place with 
contaminants in the sewers is not possible. 

Even though the fixants may be mixed in place with the con­
taminants in the aeration basin, outfall ditch, and abandoned 
wastewater treatment plant, mixing in place is not technically 
attractive for the sludges in the oxidation pond where the 
largest quality of the contaminated material in the wastewater 
facilities exist. Therefore, stabilization with fixants is 
eliminated from further consideration as a leave-in-place 
technology. However, stabilization with fixants may be de­
veloped as an intermediate technology associated with removal 
of the wastes and an ultimate waste management technology. 

Stabilization with Sealants (capping). This technology in­
volves leaving the contaminated materials in-situ and pro­
viding a physical barrier around the contaminated facilities 
to limit access to and migration of TCDD-contaminated mate­
rial. The aeration pond and oxidation basins would be capped, 
the contaminated soils in the abandoned sludge drying bed 
and outfall ditch would be paved over, the sewer lines would 
be plugged, and the basins at the abandoned wastewater treat­
ment plant would be covered. The sludges in the aeration 
pond and oxidation basins, which comprises the largest portion 
of contaminated material in the wastewater facilities, cannot 
support a cap without first being solidified. Since mixing 
the solidifying agent with the wastewater would be difficult 
to do without removing the sludges, this technology was 
eliminated from further consideration as an in-place tech­
nology. 
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In-alace Biological Treatment. This technology involves 
see Ing the contaminated facilities with microorganisms that 
can assimilate and degrade TCDD. Presently no micro-organisms 
have been shown to adequately perform this function on a 
full-scale basis. Therefore, in-place biological treatment 
was not retained for further consideration. 

Removal 

Removal of contaminated material from each of the contaminated 
facilities--the aeration pond and oxidation basins, the out­
fall ditch, the abandoned wastewater treatment plant, and 
the sewers--was considered. 

Aeration Pond and Oxidation Basins. The technology considered 
for removing contamlnated materials from the aeration pond 
and oxidation basins was to pump out the supernatant and 
sludges separately. It was assumed that the supernatant 
could be treated by water treatment processes designed to 
remove fine solids and then be discharged to a nearby water­
way. The sludges would require more extensive processing 
due to the higher content of contaminated solids. Thus, the 
unit cost of subsequent remedial actions for the supernatant 
is lower than for the sludges. Although trying to remove 
the supernatant and sludges separately would require more 
control of the removal methods, this is not expected to sub­
stantially increase the total removal cost. 

Removal of the contaminated liquids in the aeration pond and 
oxidation basins by pumping was retained for further develop­
ment. 

Outfall Ditch. Two removal technologies were considered for 
the outfall ditch--mechanical excavation and vacuum excavation. 
It was assumed that 12 in. of sediments/soil in the bottom 
of the outfall ditch would have to be removed. 

Mechanical excavation would involve using equipment such as 
a backhoe or front-end loader. Dust control, if needed, 
would consist of periodically spraying the sediments. Exca­
vation unit costs for mechanical excavation are less than 
one-eighth as much as for vacuum excavation. 

vacuum excavation would involve using a truck-mounted vacuum 
system with a HEPA filter to remove the sediments. This 
method offers tighter control of emissions of contaminated 
materials to the air. Overexcavation is expected to be less 
with a vacuum system than with mechanical excavation. Whether 
this reduction in overexcavation is enough to offset the 
higher cost for vacuum excavation cannot be determined without 
performance data for these methods for this particular site 
and without knowing the unit cost of subsequent handling 
methods. 
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Mechanical excavation was selected for further development 
because of its lower excavation cost, because it has been 
used successfully at other TCDD-contaminated sites, and since 
the outfall ditch is readily accessible. 

Abandoned Wastewater Treatment Plant. The removal technology 
considered for the contaminated material in the abandoned 
wastewater treatment plant was to wash out the basins and to 
excavate the soils in the drying beds and outfall ditch. A 
jet-wash with a biodegradable cleaning solution is expected 
to adequately remove TCDD-contaminated material from the 
basin walls. Removal of the contaminated material in the 
abandoned wastewater treatment plant by washing the basins 
and excavating soil was retained for further development. 

Sewers. Possible methods for removing contaminated material 
in the sewers include: 

o Mechanical cleaning 
o Hydraulic flushing 
o Complete removal of sewers and bedding material 

The condition of the sewerlines, the characteristics of ma­
terial in the sewers, and the function of the sewers are 
important considerations when selecting a method for removing 
contaminated material. 

Of the cleaning technologies presented, the mechanical methods 
(power rodding and bucket cleaning) are most effective in 
removing obstacles such as roots, stones, grease, and sludges 
from sewers. Mechanical techniques have the advantage of 
removing heavy materials without using large quantities of 
water. These techniques also do not remove all of the 
loosened debris from the system. Mechanical cleaning must 
also be followed by hydraulic flushing. 

Hydraulic flushing is most effective in cleaning sewers of 
loose or moderately accumulated sediments. However, by add­
ing a cutterhead attachment, harder to remove obstacles, 
such as roots and grease, can also be removed. The main 
advantage of hydraulic flushing is that essentially all the 
solids are transported to a manhole where they can be removed 
with suction equipment. The hydraulic flush method generates 
large quantities of water. However, the sediments can be 
effectively removed from the water by dewatering. 

Complete removal of sewers, manholes, and bedding material 
(if found to be contaminated) is the most intensive removal 
technology considered. The disadvantages of this technology 
include producing a larger amount of material that must be 
disposed of and/or treated, and, if the sewer line removed 
were active, then a new sewer line must be constructed. 
This technology may provide the most protection to the 

4-8 

.,--

r--­
~ 

0 
0 



environment if the bedding material is contaminated, since a 
larger quantity of contaminated material is removed from the 
active ecosystem. Also, this technology may be the only pos­
sible means of removing contaminated material from sewer 
line sections that are grossly damaged. 

Since mechanical cleaning must be succeeded with hydraulic 
flushing to adequately remove the solids in the sewer lines, 
and since a cutterhead attachment on a hydraulic flush unit 
can remove most, if not all, of the material in the sewers, 
hydraulic flushing was selected instead of mechanical clean­
ing as the primary cleaning technology. Complete removal of 
the sewer infrastructure and bedding material was also re­
tained for further development since TCDD-contamination of 
the bedding material is unknown but possible. 

ULTIMATE WASTE MANAGEMENT 

The reader is referred to Section 3 for a discussion on ulti­
mate waste management technologies. 
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Section 5 
DEVELOPMENT OF REMEDIAL ALTERNATIVES 
FOR THE WATERWAYS AND THE FLOOD PLAIN 

The remedial technologies retained for the waterways and 
flood plains, shown in Figure 5-1, are assembled into reme­
dial alternatives and developed in this section. Waste 
handling technologies are also described in this section. 
Figure 5-2 indicates the primary waste management steps, or 
technologies, involved with each of the seven alternatives 
that were developed for the waterways and flood plain: 

0 

0 
0 
0 

0 

0 

0 

No action 
Restrict access and monitor migration 
In-place containment 
Local incineration 
Nonlocal incineration 
Local storage 
Nonlocal storage in RCRA facility 

The areas of remediation assumed for developing the design 
criteria were shown in Figure 2-7 and discussed in Section 2. 

The rest of this section further discusses the technologies. 
A remedial alternative may contain only one technology (see 
Figure 5-2). 

MANAGEMENT OF MIGRATION--LEAVE-IN-PLACE 

The three leave-in-place alternatives that were retained for 
further consideration--no action, restrict access and monitor 
migration, and in-place containment--are discussed below. 

NO ACTION 

The no action alternative consists of taking no action to 
control the migration of TCDD-contaminated material, to re­
duce exposure to TCDD, or to monitor the extent of contami­
nation. 

RESTRICT ACCESS AND MONITOR MIGRATION 

The design criteria and assumptions for the restrict access 
and monitor migration alternative are summarized in Table 5-1. 

Access to the contaminated waterways and flood plain would 
be restricted by installing a 6-foot high, chain-link fence 
with barbed-wire strands on top along both sides of the water­
way, outside of the identified contaminated rear-channel 
strips. To construct the fence, access roads would have to 
be built. To help assure that the access roads are not built 
in unacceptably TCDD-contaminated areas, samples collected 
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Tabla 5-l 
DESIGN CRITERIA AND SPECIFIC ASSUMPTIONS-­

RESTRICT ACCESS AND MONITOR MIGRATION ALTERNATIVE 
FOR WATERWAYS AND THE FLOOD PLAIN 

EXTENT OF REMEDIATIONa 

Rocky Branch, ft 
Bayou Keto, ft 

SITE PREPARATION 

TCDD testing, number of samples 
Clearing, acres b 
New Access roads, miles 

3,700 
6,450 

Existing roads to be upgraded, miles 

12 
12 

4.5 
1.8 

REMEDJ:ATION ACTION 

Fence, ft 
Rocky Branch 
:,~ Mete 

Groundwater Monitoring 

Sediment/Soil Samples 

Number of samples per testing 
occurrence 

Frequency of testing 
Duration of testing 

RESTORATION 

7,400 
12,!;IOO 
20,300 

Extent of groundwater 1D0nitoring 
cannot be estimated without addi­
tional hydrogeologic info:cmation. 

15 
biannually 

indefinitely 

Minimal--roads will be left in place 
for future inspection and maintenance 
of fencing. 

~ee Figure 2-7. 
"'Fifteen-ft-wide roads with 6 in. of gravel on 1 foot of canpacted 

imported soil was assumed to be adequate. 
NOTE: Altemative generally assumes that ground is sufficiently stable 

to support construction, maintenance, and monitoring activities. 

in.• inches, ft• feet. 
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at about every 2,000 ft along the proposed access roads would 
be tested for TCDD. The access roads would remain in place 
to provide access for future inspection and maintenance of 
the fence. Access would be further restricted by increasing 
public awareness of the hazards associated with the contam­
inated areas, by posting signs, and by passing ordinances 
prohibiting trespassing of fenced areas. 

Future monitoring would consist of sampling and testing for 
TCDD in the sediment and soil in the streams and flood plain. 
Monitoring wells would also be installed to detect movement, 
if any, of contaminated sediments and dissolved organics in 
the groundwater. Sampling sites would include upstream and 
downstream points from where contamination is currently 
thought to exist in the waterways and sites adjacent to the 
fenced contaminated flood plain area. The necessary hydro­
geologic information for determining the number and location 
of the groundwater monitoring sites is unavailable at this 
time. Therefore, as part of this alternative, a hydrogeologic 
study would have to be conducted prior to selecting a moni­
toring program. 

IN-PLACE CONTAINMENT 

The in-place containment alternative retained for further 
development consists of filling the existing waterway chan­
nels with soil obtained from excavating new waterway channels 
parallel to the existing channels and placing geotextile a~d 
soil on top of the contaminated flood plain. The assumptions 
and design criteria for this alternative are summarized in 
Table 5-2. 

When the identified waterway sections with assumed TCDD lev­
els greater than l ppb are filled, most of the near-bank 
areas would not be covered because: 

l. These areas will no longer be immediately adjacent 
waterway channels 

2. These areas do not lie within residential or agri­
cultural areas 

3. The TCDD action level in these flood plains will 
nQW be 5 ppb 

The exception to this is the land along the channels that 
lie within agricultural and residential zones and have TCDD 
levels greater than 1 ppb. Such land exists along the north­
ern section of Rocky Branch. 

Rechannelization 

Site preparation activities include clearing a pathway adja­
cent to the existing channel for access roads and for 
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Table s-2 
DESIGN CRITERIA AND SPECIFIC ASSUMPTIONS-­

IN-PLACE CONTAINMENT ALTE:RNATIVE--
FOR WATERWAYS AND THE FLOOD PLAIN 

EXTENT OF REMEDIATION 

Rocky Branch, ft 
Bayou Meto, ft 
Flood plain, ac 

SITE PREPARATION 

TCDD tes5ing, number of samples 
Clearing, ac _ 1, 
New Acce1111 roac1s-, miles 
Existing roads to be upgraded, miles 

REMEDIATION ACTION 

In-place excavation volume of new channelc, yd3 
Rocky Branch 
~~ Mato 

Placement of geotextile in flood plain, ac 

Placement of topsoil in flood plain 
Thic:kness, in. 
Area, ac 

Flood control be:cn 
Length, tt3 Vol1me, yd 

RESTORATION 

Removal and disposal of roadway material, yd3 

Area of seeding, ac 
Area of reforestation, ac 
Number of trees per acre 

MAINTENANCE REQUIREMENTS 

Percent of flood plain geotextile and topsoil replaced 
annually 

MONITORING 

3,700 
6,450 

10 

8 
38 

2.5 
l.8 

27,400 
78,300 

105,700 

10 

12 
10 

2,100 
35,500 

4,300 
36 
26 

440 

7 

Groundwater monitoring Extent of groundwater monitoring 
cannot be dete:tmined without addi­
tional hydrogeologic information. 

Sediment/soil samples 
Number of samples per testing occurrence 
Frequency of testing 
Duration of testing 

15 
biannually 

indefinitely 

aAssumes an average clearing width of 70 ft along Rocky Branch and 
140 feet along Bayou Meto plus 1.3 ac for access roads to waterways and 
~0 ac in the flood plain. 
Fifteen-ft-wide roads with 6 in. of gravel on 1 ft of compacted imported 

soil was assumed to be adequate. __ 
cPreliminarv estimate based on channel dimensions recorded during remedial 
investigailon. 

NOTE: Alternative general!¥ assumes that soil stability is sufficient 
for construction activities. 

ac • acre. 
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construction/excavation activities, constructing temporary 
gravel access roads to and along the channels, and providing 
decontamination facilities. To help assure that the access 
roads are not constructed on unacceptably TCDD-contaminated 
areas, samples collected at about 2,000-ft intervals along 
the proposed access routes would be tested for TCDD. 

After the site is prepared, a parallel channel would be ex­
cavated in areas with TCDD levels less than 1 ppb. The new 
channel dimensions were assumed to be the same as the old 
channel dimensions. The excavated soil would be temporarily 
stockpiled adjacent to the existing stream until the new 
channel is entirely excavated. After the channel section is 
excavated, the flow would be diverted from'the old channel 
section to the new channel section, and the old channel sec­
tion would be filled with the stockpiled soil. The stockpiled 
soil would be carefully placed in the old channel, thereby 
minimizing the disturbance of bottom sediments and displacing 
most of the water. 

The water would flow over a "dam• consisting of sheet piling 
at the downstream end, thereby reducing the amount of sediment 
transport downstream. ·vegetation in the abandoned channel 
sections would be buried along with the contaminated sediments. 
The soil in the abandoned channel sections would be lightly 
compacted. Soil in the abandoned channel is expected to be 
unstable and unable to support heavy equipment for several 
years due to its high moisture content from water that would 
not be displaced downstream. 

A new channel would not be built under roadways and railroads. 
In these locations, the contaminated material would be removed 
from the existing channel and placed in upstream or downstream 
channel sections that are to be abandoned. The new channel 
would tie into the dredged, existing channel sections at 
these crossings. 

Site restoration activities include removing the temporary 
gravel access roads, disposing of the roadway material in 
the abandoned channel, reseeding, and planting trees. 

Long-term monitoring requirements would consist of groundwater 
sampling and sediment/soil sampling in the new channel. The 
necessary hydrogeologic information for determining the 
groundwater monitoring requirements is unavailable at this 
time. A hydrogeologic investigation would be required as 
part of this alternative. 

Flood Plain Containment 

Flood plain containment would consist of placing geotextile 
and about 12 in. of imported topsoil on top of the contam­
inated soil. 
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Site preparation activities include clearing a pathway to 
and around the contaminated areas, constructing gravel roads, 
and providing decontamination facilities. To help assure 
that the access roads are not constructed on unacceptably 
TCDD-contaminated areas, samples collected at about 2,000-ft 
intervals along the proposed access routes would be tested 
for TCDD. All vegetation, except trees, would be removed, 
mulched, and placed on top of the contaminated soil. 

The geotextile would be placed on top of the contaminated 
soil, around the trees. The main purpose of the geotextile 
is to provide a demarkation between the contaminated soil 
and the imported, noncontaminated topsoil. When the geo­
textile becomes visible in the future, this will indicate 
that additional topsoil is needed. Also, if additional action 
is desired with the contaminated soil later, the geotextile 
would indicate where the contaminated soil begins. The geo­
textile, usually made of polyester or polypropylene, is non­
biodegradable and is not expected to be attacked by chemicals 
in the soil. The geotextile would be treated to reduce sen­
sitivity to ultraviolet light. The geotextile may be pene­
trated by borrowing animals and roots. The geotextile would 
have some porosity to allow for passage of air and water. 

Imported topsoil would be placed on the geotextile and would 
be seeded. The topsoil and geotextile would require periodic 
maintenance. An earthen berm would be placed around the 
contaminated areas to reduce the amount of soil erosion. 

MANAGEMENT OF MIGRATION--REMOVE MATERIAL 

This alternative includes vacuum excavation of the waterways 
and excavation of the flood plain via a conveyor system. 

VACUUM EXCAVATION OF WATERWAYS 

The design criteria and assumptions used in developing this 
alternative are given in Table 5-3. 

Roads would have to be constructed to and along the waterways 
to provide access for excavation and hauling equipment. 
Areas adjacent to the waterways where construction activ­
ities would occur would have to be tested to determine whether 
the TCDD levels in these areas are acceptable. !f the TCDD 
levels in these areas are unaeeeptable, the soils would have 
to be removed prior to starting excavation activities for 
the waterways. It was assumed that one sample would be taken 
every 2,000 ft along the proposed access roads in the 5-year 
(yr) flood plain. 
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Table 5-3 
DESIGN CRITERIA AND SPECIFIC ASSUMPTIONS-­

EXCAVATION OF WATERWAYS AND FLOOD PLAIN 

EXTENT OF REMEDIATION 

Rocky Branch 

3,700 
4-12 

Length of excavation, ft 
Depth of excavation, in. 
Type of material silt and clay 
In-place vol~ of contaminated 

material, yd 
In-stream sediments 
Bank sediments and so!ls 

OVerexcavated material3 yd 
Wet density, lll per ft 

In-stream sedu.nts 
Bank sediments and soils 

Moisture content, I 
In-stream sediments 
Bank sediments and soils 

BaYoU Meto 

Length of excavation, ft 
Depth of excavation, in. 
Type of material 

In-place vol~ of contaminated 
. material, yd 

In-stream sediments 
Bank sediments and so!l• 

OVerexcavated material3 yd 
Wet density, lb per ft 

In-stream sediments 
Bank sediments and soils 

Moisture content, I 
In-stream sediments 
Banlt sediments and soils 

Flood Plain (near-channel) 

Area, ac 
Average depth, in. 
In-place vol~ of contaminated 

material, yd 3 
OVerexcavated material! yd 
Wet Density, lb per ft 
Moisture content,\ 

SITE PREPARATION 

TCDD-testing, number of samples 
Waterwars 
Flood pain 

Clearing, acres 
New access roadsa, miles 
Existing roads to be upgraded, miles 

REMEDIATION ACTION 

1,900 
3,800 

300 

100 
110 

100 
40 

6,450 
6-15 

fine-ft:ained sand, 
sit, and clays 

10,300 
7,500 

900 

100 
110 

100 
40 

23 
12 

37,600 
l,900 

125 
15 

15 
150 

26 
5 

l.8 

Method of Excavation 
In-stream sediments Vacuum excavation in isolated, de­

watered sections 
Bank sediments and soils 

Flood plain 

Vacuum excavation supplemented with 
rototilling where required 
Conveyor system 
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Rate of excavation, yd3 per day 
per truck 

Vacuum system 
Conveyor system 

Number of Trucks 
Vacuum 
Conveyc;,r 

OVerexcavation, I 

Table 5-3 
(continued) 

Isolated Channel Sections for Excavation 

Rocky Branch 

Average length, ft 
Average Width, ft 
Number of isolated sections 
Average surface area of sh!et piling 

per isolated section, ft 
Average t!!9 each section is 

isolated, days 

Diversion System 

Pipe material. 
Pipe length, ft 
Pump capacity, gpm 
Pump head, ft 

Bayou Mato 

Average length, ft 
Width, ft 
NIDllber of isolated sections 
Average surface area of sh!et piling 

per isolated section, ft 
Average ~ime each section is 
isolate~, days 

Dewatering 

Rocky Branch 

Average volume of water initially 
in eac::h isolated section, MG 

Continuous dewatering rate, mgd 
Total volume of water removed, MG 

Bayou Meto 

Average volume of water initially 
in eac::h isolated section, MG 

Continuous dewatering rate, mgd 
Total. volume of water removed, MG 

Dewatering System 

Length of Ji>ipeline system, :ft 
HDPE pipel.llle diameter, in. 
Steel pipeline diameter, in. 
Pump capacity: 

Rocky Branch 

Flow, mgd 
Total dynamic head, ft 
Number of pumps 
Generator capacity, horsepower 

5-10 

9 
200 

3 
2 
5 

1,200 
30 

3 

800 
25 

12" PVC 
1,800 
2,800 

60 

1,600 
16 to 30 

8 

16,000 

50 

0.30 
0.24 

19 

3.0 
0.4 
190 

13,000 
6 

10 

0.24 
30 

2 
2 
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Bayou Mete 

Flow, mgd 

Table 5-3 
(continued) 

Total dynamic head, ft 
Number of pumps 
Generator capacity, horsepower 

Post-excavation TCI>D Testing 

Number of smnples per isolated section 
Number of samples per ac of flood plain 
Total number of tests 

:RESTORATION 

Volmm of roadway material3to be 
removed and disposed, yd 

Hauling and3compacting topsoil for flood 
plain, yd 

Area of seeding, ac 
Area of reforestation, ac 
No. of trees per acre 

MONITORING 

0.4 
210 

2 
20 

s 
s 

170 

9,000 

39,500 
26 

9 
440 

Groundwater 
Sediments 

None 
S samples each yr for 5 yr 

4ifteen-ft wide roads with 6 in. of gravel on l ft. of compacted 
imported soil was assumed to be adequate. 

bn;;es not include estimated time for mobilization/demobilization which 
is estimated to be 10 days for Rocky Branch and 20 days for Bayou Mete. 

NOTES: Alternatives venerally assume that soil stability is sufficient 
for construct.on activities. 

MG• million gallons, mgd • 3million gallons F!r day, lb• pound, 
gpn • gallon per minute, ft • cubic foot, ft • square foot. 
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Existing roads used by the construction and hauling equipment 
were assumed to require upgrading and periodic maintenance. 
Mobile decontamination facilities for both equipment and 
personnel would also be needed. 

Excavation in an isolated, dewatered channel is recommended 
so that debris can be easily removed prior to excavation and 
the amount of contaminated sediment that disperses downstream 
can be reduced. Sheet piling would be used to isolate sec­
tions of the stream. Sheet piling is more expensive than 
earthen berms, but installation of the sheet piling would 
disturb channel debris and sediments to a lesser extent. 
Earthen berms would also occupy an unreasonably large por­
tion of the channel in some narrow sections. The soil used 
for the berms would probably be considered TCDD-contaminated 
and would thereby increase the total volume of contaminated 
material that must be ultimately disposed of or treated. 
The level of difficulty of using sheet piling equipment at 
this site cannot be determined at this time due to insuffi­
cient site information. The sheet piling would have weirs 
to allow flow to enter the isolated section during extreme 
storm events to reduce flooding of the adjacent banks. 

On the Rocky Branch, the entire width of the channel would 
be isolated, and the flow would be diverted with a pump and 
pipeline. This system is expected to be adequate since vi­
sual observation of the stream during the summer indicated 
that the flow in Rocky "Branch is low or nonobservable. The 
diverted water would come from the upstream noncontaminated 
or previously cleaned channel and, therefore, would not re­
quire treatment. 

Only about half of the width of Bayou Meto would be isolated 
at a time since a large pumping and piping system would be 
needed to divert the flow if the entire width were isolated. 
After a channel section has been isolated with sheet piling, 
the isolated section would be dewatered. The water would be 
conveyed to and treated at a water treatment plant to be 
built near the oxidation ponds. Water treatment is described 
under "Waste Handling." Once dewatered, a perimeter drainage 
ditch would be installed to intercept seepage from the sheet 
piling and banks, flow from under the sheet piling, and rain­
water. Water intercepted by the ditch would drain by gravity 
to a sump from which it would be pumped to the water treatment 
plant, and then treated (see "Waste Handling") and discharged 
to Bayou Meto. 

A pump and pipeline system would convey water removed from 
the isolated section to the proposed water treatment plant. 
The pipeline system would consist of a 6-in. high density 
polyethylene (HDPE) pipe encased in steel pipe to contain 
possible leakage from pipe joints. The pipe would be laid 
directly on the ground parallel to the access road except at 
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road or railroad crossings. At these crossings, the pipe 
would generally either be secured on dry bank or be suspended 
below the bridge. One underground pipeline crossing using 
jacked pipe was assumed at the Redmond Road/Highway 167 in­
tersection. When use of the pipe has terminated, it was 
assumed that the pipe would be cleaned, delisted, and sal­
vaged for future use. 

Prior to excavating, debris larger than the diameter of the 
vacuum tube would be removed from the channel. Garbage and 
vegetative debris are in both waterways. It was assumed 
that this debris would be removed manually. It is not ex­
pected that a jet-water wash would adequately remove TCDD­
contaminated particles entrained in wood. Therefore, it was 
assumed that this material would be disposed of with the 
contaminated sediment. Most of the debris was assumed to be 
vegetative-type. It was assumed that trees and stumps in 
the channel would be left in place. The debris would be 
hauled away in dump trucks to temporary storage. 

The excavated material would be directly loaded into the 
vacui:, trucks. Each truck was assumed to be able to hold 
13 yd of loose material. 

After a section is dredged, the remaining stream bed material 
would be tested for TCDD. It was assumed that five samples 
would be taken for each isolated section. If the TCDD levels 
are unacceptable, additional stream bed material would be 
removed. If the TCDD levels are acceptable, which was as­
sumed, then excavating activities would move downstream. 

Stream restoration would consist of removing sheet piling 
and allowing flow to return to the channel. It was assumed 
that the stream bed would not be regraded. When access roads 
are no longer needed, the roadway material would be removed 
and disposed of in a local sanitary landfill. The land would 
be reseeded and reforested. 

Hauling equipment would be decontaminated before leaving the 
site. Equipment normally left onsite would be decontaminated 
whenever the equipment left the contaminated area or when 
activities would be completed. Decontamination would consist 
of jet-wash cleaning. The wastewater produced from the decon­
tamination activities would be treated onsite in a mobile 
treatment unit (see "Water Treatment"). 

Long-term monitoring was assumed to consist of five annual 
sediment TCDD tests for 5 yr. It was assumed that the post­
excavation TCDD levels would be acceptable. 

EXCAVATION OF THE FLOOD PLAIN 

Table 5-3 lists the general assumptions and design criteria 
for excavating the flood plain. 
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The flood plain areas assumed to be remediated lie immediately 
adjacent to the channel sections to be remediated. Prior to 
excavating, additional TCDD testing would be conducted to 
better define the areal extent and depth of contamination. 
Since the proposed access roads for remediating the waterways 
lie partially within flood plain areas to be remediated, the 
flood plain would be remediated prior to remediating the 
waterways. 

The proposed method for removing soil from the flood plain 
is a conveyor method, which is a modified vacuum system. 
The conveyor system has a reach of about 200 ft. The access 
roads used for excavating the waterways are expected to be 
sufficient for providing access of conveyor system to the 
flood plain. 

The conveyor system would work around trees and stumps. 
Other vegetation within the depth of excavation would be 
removed and handled as TCDD-contaminated material. The vol­
ume of vegetation removed in the flood plain was assumed to 
be insignificant relative to the volwne of soil removal. A 
tank/sprinkler system would be used to control dust emissions 
during excavation. 

Mobile decontamination facilities and an associated mobile 
water treatment plant would be provided to decontaminate 
equipment prior to when it ~eaves the site and at the end of 
the excavation activities. 

Post-excavation activities include additional TCDD-testing 
to help determine if the extent of excavation was adequate. 
Site restoration would also consist of removal and disposal 
of roadway material in a local sanitary landfill, backfill­
ing the flood plain with imported topsoil to its original 
elevation, reseeding, and planting seedlings where deforesta­
tion for road construction has occurred. 

No long-term monitoring is included under this alternative 
for the flood plain. 

WASTE HANDLING 

DEWATERING 

The design criteria and assumptions used in developing the 
dewatering system for the waterway sediments are given in 
Table 5-4. It is assumed the flood plain sediments/soil 
would be at a 15-percent moisture content when collected and 
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Table 5-4 
DESIGN CRITERIA AND SPECIFIC ASSUMPTIONS 

DEWATERING WATERWAY SEDIMENTS 

Characteristics of Waterway Sediments 

In-stream sediments 

3 In-place volume, yd (~ volume) 
Wet density, lb per ft 
Moisture content before de-tering, I 
Moisture content after dewatering, , 

Banlc sediments and soils 

3 In-pl&ce volume, yd 
3 Wet density, lb per ft 

Moisture content before dewatering, I 
Moisture content after dewatering, I 

ee-tering Facility 

Dewaterinq method 
concrete slab inside a 
greenhouse structure­
evaporation and gravity 
drainage 

Area required, ac 
Location 

3 De-tering rate, yd of nonde-
watered sediments per month 

Leachate 
Design rate, gpm 
Total design volume, MG 

Site Restoration 

Removal and disposal of 
concrete slab,

3
sand, and 

HOPE layer, yd 
Removal of engineered fill, yd

3 

Area of seeding and refor­
estation, acres 

Ntzmber of trees per acre 

DE/VERTCS/063 
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12,800 
100 
100 

10 

11,900 
110 
40 
10 

Sediment wind-rows on 

l 
Adjacent to oxidation ponds 

1,300 

2.8 
2.4 

1,800 
23,500 

l 
440 
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additional dewatering prior to ultimate waste management 
would not be necessary nor advantageous. 

The sediment collected from the waterways would be dewatered 
prior to implementing an ultimate waste management alterna­
tive. Several methods for dewatering the sediments are 
available, including mechanical dewatering or sand drying 
beds however, the sediment dewatering system most applicable 
to the waterway sediments is a modification of standard 
dredged material dewatering methods. 

The principal mechanisms for dewatering of sediments are 
evaporation and gravity drainage. The sediment dewatering 
system would consist of a 1-acre concrete slab underlain by 
a 30-mil HOPE liner, a permeable material (sand), and another 
30-mil HDPE liner below the sand to protect against leaks. 
The dewatering facility would be constructed adjacent to the 
oxidation ponds on fill designed to keep the facilities 10 ft 
above the historically high groundwater level to avoid exces­
sive hydrostatic pressures. The concrete slab and liner 
would be sloped to drain into a sump, where the water would 
be pumped to the treatment plant. A greenhouse structure 
with a heating and ventilation system arid dust control system 
would be constructed over the concrete slab to protect the 
drying sediments from rainfall, to promote evaporation, and 
to help contain dust. 

Prior to placing the sediments in the dewatering facility, 
large debris would be removed, and the sediments would be 
processed through size-reduction facilities. The sediments 
would then be placed in a 1-ft thick layer on the concrete 
slab. A small tractor with conventional farm implements 
would cut furrows in the direction of slope to promote grav­
ity drainage by providing a free path for the water to travel. 
Gravity drainage is an important dewatering mechanism for 
very wet sediments; however, to obtain as dry a sediment as 
possible, evaporation would be the principal mechanism. To 
promote evaporation, the sediments would be mixed on a rou­
tine basis using a small tractor to expose wet materials to 
the air. It is assumed that through evaporation, the sed­
iments will have a moisture content of 10 percent (dry solids 
basis) within 1 month of placement in the sediment drying 
facility. 

The leachate would be collected and treated at the proposed 
water treatment plant also to be built near the oxidation 
ponds. (See •water Treatment.•) 

After all the sediments are dewatered, the dewatering facil­
ity will be removed and the site restored to its original 
condition. It was assumed that a jet-water wash would ade­
quately decontaminate the concrete slab and greenhouse struc­
ture. The concrete slab would be broken up and disposed of 
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in a local landfill, whereas the greenhouse structure would 
be salvaged for future use. It was also assumed that the 
underlying sand and HDPE would be delisted and disposed of 
in a local landfill. The 1-acre site would then be regraded, 
reseeded, and planted with seedlings. 

WATER TREATMENT 

This section discusses the overall water treatment process 
assumed for development of remedial action alternatives. 
The proposed water treatment processes are the same for the 
remedial alternatives proposed for both the waterways and 
flood plain and the wastewater facilities. The water sources 
requiring treatment of the different remedial action alter­
natives for the waterway and flood plain are listed in Ta-
ble 5-5. Table 5-6 shows the sizes of water treatment systems 
corresponding to remedial action alternatives. 

The proposed treatment scheme for the main facility and the 
mobile facility is shown in Figure 5-3. The treatment pro­
cesses consist of sequential removal of suspended solids at 
increasingly smaller particle sizes and a final treatment 
with carbon adsorption. Since TCDD is relatively 
hydrophobic and binds to organic matter and particulate sur­
faces, removal of suspended solids will remove TCDD from 
water. The final carbon adsorption step will provide surface 
contact to remove submicron TCDD contaminated particles and 
solubilized TCDD. Spent carbon would be handled as a RCRA 
waste. Regeneration or disposal of the spent carbon would 
be evaluated for its ultimate disposation. 

The treatment sequence consists of: (1) addition of floccu­
lants {aluminum or iron salts and/or polymers) to cause par­
ticles to coalesce, promoting more rapid settling, (2) primary 
clarification, where the flocculated particles are given 
sufficient time and surface area to settle out in a tank and 
are subsequently pumped to solids dewatering (refer to solids 
dewatering section), (3) mixed media filtration to remove 
particles down to a nominal 10-micron size, (4) successive 
cartridge filtration through 5, 1, and 0.1-micron filters, 
and (5) granular activated carbon adsorption beds. The 
first three treatment steps would be supplied in a packaged 
water treatment system. 

Bench-scale testing would be required prior to selecting the 
treatment processes to determine the effectiveness and level 
of sequential particle removal needed to comply with surface 
discharge water requirements. The final effluent would re­
quire a state-issued National Pollution Discharge Elimination 
System (NPDES) permit to discharge to local surface waters. 

The main water treatment plant would be constructed adjacent 
to the oxidation ponds on an engineered fill to raise the 
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l'able S•S 

WAS'!E Sl:lllWlS l'O REMEDIAL WAXER I'READll!lr.1' PUNT 
FOR REMBDIAL AUDIIA?IVES FOR. Wil!RWAYS AND 'ID FLOOD PLAIN 

Reaedial Action Alternative 

No Action 

Raatr1ct acce•• and monitor migration 

In-place contai.-nt by rechannel· 
1zat1on 

Local incineration• 

Nonlocal 1ncinerat1on
8 

Local diapoaal facility 

Nonlocal disposal iD RCR.A facilityb 

Waate Stream 

Non• 

o Pera01111el and equii-ent decontuination 
waahwater 

o Personnel and equipaent decontarination 
waahwater 

o Peraonnal and 9<1uipaent decontainat1on 
waahwat•r 

o Water reaoved froll uiat1ng waterway prior 
to and during HdiMnt reaoval 

o Leachate from sol1dadnateriq 

o Per■on11el and equipaent decontaination 
vuhvater 

. o Wat•r reaoved froa uiat1ng waterway prior 
to and during sadiaant -al 

o Leachate froa solida devatering 

o Personnel and equii-ent decontuination 
waahwater 

o Water raovad frOII exiat1ng waterway prior 
to and during aediaent reaoval 

o Leachat• from ao11da devatering 

o Leachate frOII disposal facility 

o Personnel and equipaent decont-ination 
wubwater 

o Water reJIOl1ed froll uiatiq vat•n,ay prior 
to and during aediMnt reaoval 

o Leachate froll solid& devatering 

a 
bScrubber water treatment included with incinertion facility, 
:treatment of leachate would be provided by uisting c-rcial facility. 
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facilities 10 feet above the historically high groundwater 
level to avoid undesirable hydrostatic forces and flooding 
of the structures. 

Table 5-6 
CAPACITY OF WATERWAYS AND FLOOD PLAIN TREATMENT SYSTEMS 

Remedial Action Alternative 

No Action 
Restrict Access and Monitor 

Migration 
In-place Containment by 

Rechannelization 
Local incineration 
Nonlocal incineration 
Local disposal facility 
Nonlocal disposal in 

RCRA facility 

Size of 

Main 
Facility 

(mgd) 

2 
2 
2 

2 

New Water Treatment 
Systems 

Mobile Facility 
for Recirculation 
of Decontamina­

tion Washwater (gpm) 

10 

50 
50 
50 
50 

50 

Site restoration would consist of salvaging the water treat­
ment equipment, disposing construction materials in a local 
landfill after delisting, removing the engineered fill, re­
grading, reseeding, and reforesting. 

SOLIDIFICATION 

Solidification is not proposed for the contaminated materials 
from the waterways and flood plain. Dewatered sediment from 
the waterways at a 10-percent moisture content and soils 
from the flood plain at the assumed 15-percent moisture con­
tent were assumed not to require solidification prior to 
hauling or storing. 

TEMPORARY STORAGE 

Temporary storage is expected to be needed for all the al­
ternatives that include removing the contaminated materials. 
The rate at which the material can be incinerated or placed 
in a storage facility is not likely to be the same rate at 
which the material is dewatered or excavated. Two 100- by 
200-ft container facilities would be required for temporary 
storage of contaminated soils/sediments from the waterways 
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and flood plains. One 40- by 40-ft container facility would 
be required for temporary storage of debris from the water­
ways and flood plains. The facility would be built on an 
engineered soil fill to raise the structure 10 ft above the 
historically high groundwater level. 

Each container facility would consist of a containment base, 
the stacked containers, and a containment enclosur,. Based 
on analyses for previous feasibility studies, 2-yd semibulk 
bags would be used for the containers. Vegetation, trees, 
and other organic debris would need to be mulched before 
placement in semibulk sacks. 

Federal and state regulations allow a container facility to 
have a single-liner base with a capacity sufficient to con­
tain the volume of the largest container or 10 percent of 
the total volume, whichever is greater. (Note that primary 
containment is produced by the containers themselves.) The 
concrete slab base with an impervious layer was selected 
over a synthetic liner due to its ability to withstand con­
centrated loads and its lower disposal cost. 

The base would consist of an impermeable layer of geotextile 
cover, a reinforced concrete slab, and a layer of granular 
fill. The granular fill beneath the concrete slab provides 
a construction working surface on which to tie reinforcing 
steel and pour the slab without disturbing the prepared foun­
dation soils. The base also features a low (2- to 3-ft-high) 
reinforced concrete wall around the perimeter of the storage 
area. This wall may serve as a strip footing for the walls 
of a building enclosure and as an anchor curb for the primary 
liner. The slab and inside face of the wall would have an 
impermeable layer. 

Two different container facilities enclosures were considered: 
a steel building and a synthetic membrane enclosure. Figure 5-4 
shows an example of the steel building option that was selected 
for detailed development. 

The primary technical advantage of a steel building relative 
to a synthetic cover is that container inspection is easier 
within a building due to the presence of electric lighting 
and space above and around the perimeter of the storage area. 
However, depending on the stacking configuration, only a 
portion of the containers can readily be inspected. With a 
synthetic cover, inspection of the containers would require 
the inclusion of access doors built into the cover, or un­
fastening and removing the cover, then refastening it. !f 
frequent (for example, monthly) container inspection is re­
quired during the interim storage period, then a building 
may be the prefe=ed enclosure. If-inspection is not re­
quired frequently, then a synthetic cover may be preferred 
due to its lower maintenance cost. 
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After the sediments, soils, and debris have been hauled to 
the ultimate waste management site, the temporary storage 
facilities would be removed. Construction materials were 
assumed to be decontaminated via a jet-water wash and then 
disposed of in a local landfill. The wash water would be 
treated at the mobile treatment facility. The engineered 
fill would be removed and the site regraded, reseeded, and 
reforested. 

ULTIMATE WASTE MANAGEMENT--TREAW.ENT 

This discussion pertains to both the waterways and flood 
plain, and the wastewater facilities. The quantity of mate­
rial from the wastewater facilities assumed to be incinerated 
is given in Section 6. 

Two thermal treatment alternatives were developed1 the primary 
difference between the two alternatives is the treatment 
location. For the local incineration alternative, the contam­
inated materials would be treated near the existing wastewater 
facilities using a transportable incinerator. The design 
criteria for this alternative is given in Table 5-7. The 
layout of the associated waste handling is shown in Fig-
ure 5-5. For the remote incineration alternative, contami­
nated materials would be transported to an existing offsite 
thermal treatment unit. 

The following background information is presented to provide 
background for, and a better understanding of, the specific 
incineration processes selected for the alternatives. The 
background discussions are broken into two parts: 

o An overview of the thermal treatment process 

o A discussion of an available technology suited to 
treat the contaminated materials from the Vertac 
Offsite 

THERMAL TREATMENT OF TCDD-CONTAMINATED 
SOIL: AN OVERVIEW 

Material Handling and Preparation 

As currently conceived, the incinerator feed would primarily 
be contaminated sediments and soils with a mixture of rocks, 
roots, and other debris from the waterways and flood plain. 
The waterway sediments would be dewatered prior to feeding 
to the incinerator. The contaminated materials would be 
placed in size-reduction equipment as the first step of ther­
mal treatment. Size reduction facilitates material handling, 
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Table 5-7 
DESIGN CRITERIA AND SPECIFIC ASSUMPTIONS 

LOCAL INCnlERATION--WATERWAYS AND THE FLOOD PIAIN, 
AND lfASTEWATER FACILITIES 

Dewatered waterway sediments, tons 
Flood plain soils, tons 
Debria, tons 

SUBTOTAL, tons 

Material from wastewater 
facilities 8 ,-tons 

TOTAL, tons 

Incineration Facility 

Incinerator 
Location 
Area required, acres 
Incineration rate, tons/day 
Ash production from sediments, 

tons/day 
Ash production from sludges, 

tons/day 

Site Bestoration 

Remove, decontaminate, and 
reuse auxiliary buildings 
Remove and dispose concrete 
slabs in a municipal landfill 
Area of seeding and 

reforestation, acres 
Number of trees per acre 

23,400 
63,400 
1,700 

88,500 

33,500 or 42,200 

122,000 or 131,000 

Portable rotary kiln 
Adjacent to oxidation ponds 

l 
64 

52 

8 

1 
440 

aSee Table 6-7 for breakdown of material to be incinerated 
from wastewater facilities. 
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provides for uniform heat transfer, and helps avoid inciner­
ator damage. This could be accomplished through either a 
wet or dry process. A wet process appears applicable to the 
Vertac facility due to the high moisture content of the sedi­
ments and sludges. 

The wet process would slurry the heterogeneous mixture in a 
tumbling drum scrubber to separate fine from coarse material. 
Next, a series of screening devices would classify the coarse 
material, and a three-stage crushing process would reduce 
the coarse material to a suitable size (such as 28 mesh). 
The fine soil slurry would be dewatered, then mixed with the 
crushed material in a pugmill. The water would be treated 
to remove TCDD-contaminated particles. A shredder would 
process large fibrous materials such as tree roots that might 
be removed from the sites. 

A testing program could be used to determine the need for 
incinerating rocks and other large debris. If testing showed 
this material to be relatively free of TCDD (less than l ppb) 
after the soil was washed from the surface, and eligible for 
delisting, it would be washed and disposed of without treat­
ment. If, on the other hand, TCDD is shown to have adhered 
to the surface or to have migrated into pores, the material 
would need to be crushed and incinerated. It was assumed 
that the amount of large material that would be delisted 
instead of incinerated was insignificant and would not have 
a significant effect on the total cost. 

Incineration 

Incineration of TCDD-contaminated materials typically is a 
two-step process. The first step occurs in a primary com­
bustion chamber at about 1,600° to l,800°F, where combustible 
solids are burned and TCDD is vaporized. Solids usually 
remain in the primary chamber for at least 30 minutes (min) 
and then are removed from the incinerator and quenched. 

The second step occurs in a secondary combustion chamber or 
afterburner, where vaporized TCDD is destroyed by the combined 
conditions of 2,200° to 2,300°F, 2-second minimum residence 
time, and 3-percent minimum excess oxygen. Wet scrubbers 
are used to quench the hot exhaust gases and to remove en­
trained particulate matter from the gas stream. Heat recovery 
equipment may be used to reduce quench water requirements 
and to provide motive power for some incineration equipment. 

Handling of Treated Soil 

For every 10 lb of soil incinerated, roughly 8 lb of treated 
soil would remain based on an assumed ash content of 80 per­
cent. For every 10 lb (as solids) of sludge incinerated, 
roughly 5 lb of ash would remain based on an assumed ash 
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content of 50 percent. The reduction in soil volume would 
not be significant because the treated soil would have a 
lower density. After incineration, the treated soil and ash 
would be stored and then analyzed for TCDD. If the treated 
soil and ash is delisted at that time, it could be placed in 
a solid waste landfill. If-it has not been delisted, the 
residue would be disposed of at an offsite RCRA landfill. 
It was assumed that the treated soil and ash would be delisted, 
If the ash could not be delisted, incineration would not be 
a viable technology. The scrubber water and ash quench water 
blowdown would undergo treatment and filtering to remove 
solids, while particulates captured by scrubber water would 
be concentrated and handled with the treated soil, or re­
turned to the incinerator feed. Filtered scrubber and blow­
down water would be analyzed for TCDD prior to discharge. 
If the analyses show TCDD to be present, the scrubber and 
blowdown water would require additional treatment. 

CURRENTLY AVAILABLE TECHNOLOGY 

Many existing methods could be used for the therm.al treat­
ment of TCDD-contaminated materials. However, many are ei­
ther unsuitable for treatment of contaminated soil or have 
not yet been developed to a point where they can be used on 
a commercial scale. Selection of a treatment method would 
depend not only on these technical concerns but also on eco­
nomiq factors as well. The remainder of this report will 
assume that rotary kiln incineration (RKI) would be these­
lected technology if therm.al treatment is used to deal with 
the Vertac contaminated materials. The reasons for this 
assumption are twofold: 

o First, the RKI process is the best developed in­
cineration technology, in terms of experience with 
waste incineration, TCDD destruction, and soil 
treatment in general, and TCDD soil treatment spe­
cifically. 

o Second, co11UD.ercial-scale stationary and transport­
able RKI units already exist, which is not yet the 
case for the other processes such as electric 
infrared incinerators and advanced electric reac­
tors. 

Rotaq Kiln Incinerator (RKI) 
Technical Description 

An RKI conslsts of a refactory-lined cylinder that is inclined 
a few degrees from the horizontal and rotates at a low speed. 
Figure 5-6 presents a flow diagram of an RKI. Ram feeders 
force solid waste into the upper end of the kiln~ the drum 
rotation and incline cause the burning solids to migrate to 
the lower end of the kiln, where the ash is discharged. The 
kiln interior is fired directly by gas or liquid fuel burners 
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to maintain the desired temperatures inside. Combustion air 
is also introduced as required to burn the fuel and any com­
bustible solids in the waste feed. 

When used to treat TCDD-contaminated soil, the rotary kiln 
itself would burn combustible material in the soil feed (such 
as plant matter and trash) and vaporize the TCDD. To do 
this, the kiln would operate in the range of 1,600° to l,800°F, 
with a minimum solids residence time of 30 min. Higher tem­
peratures in the kiln would be undesirable because the soil 
feed would tend to fuse to itself and to the kiln walls in a 
process called "slagging." 

The combustion gases containing vaporized TCDD would next be 
routed through particulate removal equipment to a separately 
fired afterburner. Here, the TCDD would be destroyed at 
conditions of 2,200° to 2,300°F, 3-percent minimum excess 
oxygen, and 2-second minimum gas residence time, The hot 
combustion gases would exit the afterburner through scrub­
bers, which would cool it and clean it of remaining particu­
lates before discharging it through the stack. Stack gas 
sampling would regularly test for residual TCDD. 

RKI Operating Experience. The rotary kiln probably is the 
most widely used type of hazardous waste incinerator in the 
United States today. The kiln has been used extensively to 
incinerate PCB's and is the most highly developed of those 
types of incinerators used for soils contaminated by TCDD; 
However, commercial use of the rotary kiln to incinerate 
contaminated soils has been limited. At present, the EPA 
and one private firm have developed transportable RKI units, 
and at least three firms operate stationary RKI units for 
hazardous waste incineration. These units are described in 
the following paragraphs. 

EPA Mobile Incinerator. Rotary kiln incineration of TCDD­
contaminated soil and liquid was done at the Denny Farm site 
in southwest Missouri in a trial burn program conducted be­
tween February and April of 1985. The EPA mobile incinerator 
was used for the trial burn program, which consisted of four 
separate burns. During the trials, 1,750 gal of TCDD­
contaminated liquid and 92,000 lb of TCDD-contam.inated soil 
were incinerated. The liquid and soil had average TCDD con­
centrations of 230 and 500 ppb, respectively. All trial 
burns achieved a TCDD destruction removal efficiency (DRE) 
exceeding 99.9999 percent. Table 5-8 presents the results 
of the trial burns. 

A solids feed rate of 1,500 lb (approximately 3/4 yd3 of 
soil) per hour was maintained through the incinerator during 
the trial burns. The rotary kiln operated at about l,800°F 
and the afterburner at about 2,200°F. The residence time 
for soil in the incinerator was about 30 min. TCDD in the 
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ash (treated soil) from the incinerator was below detection 
limits during all trials. 

During the trial burns, problems were encountered with par­
ticulates building up in the afterburner and carrying through 
the scrubber and out the stack of the incinerator. Although 
the stack particulate emission standards were not exceeded 
during the trial burn, particulate emission control may be a 
problem during future incineration activities. Particulate 
loading in the afterburner was also a limiting factor in the 
soil throughput rate, inputs greater than 1,500 lb per hour 
probably would be possible with the EPA unit if the particu­
late carryover problem were solved. The EPA has modified 
the ductwork between the kiln and the afterburner, and it is 
expected that this modification will solve the particulate 
carryover problem. 

The EPA conducted a field demonstration test of the mobile 
incinerator during the second half of 1985. This test was 
designed to demonstrate whether the process has any long-term 
operational limitations and to provide information on the 
cost of the process. By January 2, 1986, over 800 tons of 
TCDD-contaminated soil'and over 120,000 lb of TCDD-contami­
nated liquid from southwest Missouri were destroyed. The 
ash from the field demonstration was delisted and returned 
to the cleanup area. 

Private Operators. Private firms in the United States known 
to have experience incinerating TCDD-contaminated wastes or 
PCB's in RICI units are: 

o Rollins, Inc., of Deer Park, Texas, which has suc­
cessfully burned TCDD-contaminated wastes in its 
stationary facility; however, Rollins has incin­
erated only small amounts of contaminated soil. 
Rollins has expressed interest in accepting more 
TCDD-contaminated waste for incineration at Deer 
Park. 

o ENSCO, Inc., of El Dorado, Arkansas, which has 
extensive experience with PCB incineration in its 
stationary RKI facility. However, it has not ac­
cepted TCDD-contaminated wastes and has expressed 
no interest in doing so in the future. 

o PYROTECH, an ENSCO subsidiary based in Nashville, 
Tennessee, has two transportable RKI units similar 
to the EPA mobile incinerator. One of these is 
successfully incinerating waste-oil-contaminated 
soil at the Sydney Mine site near Tampa, Florida. 
That soil does not contain TCDD. 

The second incinerator has yet to undergo EPA cer­
tification testing for TCDD incineration. It is 
expected to be available for use shortly after 
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testing. PYROTECH has scheduled its transportable 
units for TCDD incineration work at the Vertac 
site (still bottoms) and the Peeck Oil site near 
Tampa, Florida, in the near future and has expressed 
strong interest in doing additional TCDD incinera­
tion in the future. PYROTECH has indicated that 
they may construct two or three more transportable 
incineration units over the next 2 yr. 

The rest of the discussion on incineration will focus on the 
ways to apply RKI technology to the Vertac Offsites, accord­
ing to the two thermal treatment alternatives: 

o Local incineration 
o Nonlocal incineration (existing facility) 

LOCAL INCINERATION 

This alternative will consider the use of a mobile incinera­
tor for destruction of the TCDD-contaminated materials. For 
the reasons stated previously, the mobile units that will be 
used as a basis for evaluation and cost estimation for the 
remainder of this study will be rotary kiln incinerators. 
If local incineration is selected as the remedial action for 
the site, then the actual process selection will be deter­
mined during final design. 

Facility Description 

ENSCO is planning to construct an incinerator at the Vertac 
plant site to treat contaminated wastes. This incinerator 
may be available for incinerating offsite wastes. The costs 
for local incineration would be less if the incinerator at 
the Vertac plantsite could be used instead of building a new 
incinerator at the wastewater treatment plant. However, 
since the availability of this incinerator is uncertain, it 
was assumed that a temporary incineration facility would be 
constructed near the wastewater treatment plant. A conceptual 
layout of the incineration facility is shown in Figure 5-7. 

It is assumed that a transportable incinerator similar to 
the EPA or PYROTECH mobile rotary kiln incinerators would be 
used at the site. The throughput rate is determined by the 
incinerator design. 

The EPA and PYROTECH mobile rotary kiln incinerators consist 
of trailer-mounted sections of the basic incinerator facility. 
The EPA mobile incinerator, for example, consists of three 
main 45-ft-long trailers. One trailer holds the rotary kiln 
and ram feed system, the second trailer has the secondary 
combustion chamber, and the third trailer contains the scrub­
ber. Interconnecting ducts, stack monitoring devices, and 
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other equipment are shipped to the site on additional trail­
ers. A drawing of the EPA mobile incinerator is shown in 
Figure 8, 

The PYROTECH transportable incinerator is similar to the EPA 
unit, but with several differences. 

0 

0 

It is larger than the EPA unit. The PYROTECH unit's 
kiln volume is nearly six times greater than that 
of the EPA unit, and its heating capacity is nearly 
four times greater. This permits faster soil 
throughput. 

The PYROTECH unit includes a fourth trailer that 
houses a heat-recovery steam boiler; this serves 
as prime mover for the unit and replaces the in­
duced draft fan of the EPA unit. Replacement of 
the induced draft fan also allows the PYROTECH 
unit to operate more quietly than does the EPA 
unit. 

The transportable incineration equipment and support trailers 
would be transported to the site and assembled following 
site preparation, Equipment to be assembled at the site 
includes: 

o Transportable incinerator units--This would include 
the trailers containing the major elements of the 
incinerator, a trailer containing stack monitoring 
equipment and associated ducting and other equip­
ment required for operation of the incinerator. 
Backup power generators would also be required at 
the site in the case of a power outage. 

o Raw soil-handling and size-reduction equipment--It 
is expected that soil would be brought into a 
shredder building in polypropylene bags, fed into 
the size-reduction equipment to break up large 
clumps of soil, and then conveyed to the feed ram 
of the incinerator. 

o Fuel oil, discharge scrubber water, and caustic 
storage tanks--The fuel oil and discharge scrubber 
water tanks would be about 20,000 gal each. 

o Support trailers--This would include a trailer 
containing personnel decont'111ination and sanitary 
facilities, an office trailer, and a trailer con­
taining spare parts and repair equipment for the 
entire incineration facility. These support trail­
ers would be positioned on railroad ties or other 
temporary supports as required at the site. 
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Buildings to house the incinerator and shredder equipment 
would be constructed at the site prior to placement of in­
cinerator equipment. 

Mobilization and Site Preparation 

The following site preparation would be required to allow 
operation of a transportable rotary kiln incinerator at the 
site: 

0 

0 

Upgrading of the utilities at the site including 
upgrading of the local residential power to the 
440-volt, three-phase power required for operation 
of an incineration unit. 

Preparation of the area for construction of the 
incinerator facility. This would include clearing 
the area of brush and debris, regrading and com­
pacting the area to produce a level area about 
350 ft by 100 ft, and placing a gravel base over 
the entire area. 

o Construction of building floor slabs and diked 
tank areas. Two buildings are anticipated for the 
site, one for the incineration facility and a sec­
ond, smaller building containing soil preparation 
equipment. The shredder building would operate at 
negative pressure with discharge air microfiltra­
tion to prevent TCDD-contam.inated dust fran leaving 
the building. In addition to the building slabs, 
diked tank areas would be required for the scrubber 
water, caustic storage tanks, and the fuel oil 
storage tanks. 

o Construction of auxiliary facilities. This would 
include construction of perimeter fencing around 
the site and overhead pole lighting, a security 
station, and a well to produce at least SO gpm of 
water to be used for scrubbing exhaust air from 
the secondary combustion chamber. 

Following preparation of the site, the transportable incin­
eration equipment and support trailers would be transported 
to the site and assembled. 

Facility Testing and Operation 

After onsite assembly, the incineration and materials hand­
ling equipment would undergo shakedown testing and adjustment 
lasting perhaps 30 days. During this time, individual equip­
ment items and systems would be checked for proper function 
following relocation and reassembly. This would allow prob­
lems to be corrected before TCDD incineration began, reducing 
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the possibility of delays or equipment breakdown while handl­
ing hazardous materials later in the project. Testing 
would conclude with sample incineration runs, first on 
noncontaminated soil, and finally on the contaminated 
materials under actual operating conditions. 

Following successful shakedown testing, the incinerator would 
begin incinerating TCDD-contaminated soil. The sequence of 
operations would be as follows: 

1. 

2. 

TCDD-contaminated materials would arrive from the 
temporary storage structures, dewatering facilities 
(by sealed conveyor), or directly from the excava­
tion site, and then be loaded into a hopper. 

The material would drop into a shredder, which 
would break up large clumps and bulky debris. The 
material would be carried by a sealed conveyor to 
the ram feeder of the incinerator, where it would 
be fed into the incinerator kiln. 

3. Following incineration, the ash would probably be 
cooled with water and mechanically conveyed to a 
temporary storage facility. It would then be tested 
for residual TCDD contami.nation. 

4. Successfully treated material would then be de­
listed and hauled to an approved solid waste land­
fill for final disposal. 

Demobilization and Site Restoration 

Demobilization of the incineration facility and restoration 
of the site would be performed following the completion of 
incineration activities. Demobilization and site restoration 
would include the following activities. 

o Decontamination of the shredder, conveying equip­
ment, and shredder building. This work would be 
performed in Level C personal protective gear and 
would include washdown and steam cleaning of the 
equipment and collection of the washdown water. 
The collected washdown water would be injected in 
the incinerator for disposal. 

o Shutdown and dismantling of the incinerator and 
auxiliary equipment. 

o Dismantling and removal of the incinerator build­
ing. This building should be salvaged for use at 
other sites. 

o Removal of the incinerator and auxiliary equipment 
and transport to the next site slated for use. 
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o Removal of perimeter fencing and the security sta­
tion. 

o Regrading and revegetation of the site. 

NONLOCAL INCINERATION (EXISTING FACILITY) 

The incineration facilities that will be considered for this 
alternative will be those hazardous waste incinerators that 
already have solids handling capability and are currently 
permitted to incinerate PCB's. The preamble to the January 14, 
1985 dioxin regulations states a preference for solids-capable 
PCB incinerators as incinerators for TCDD incineration. 
Because of this stated preference and because no commercial 
incinerators exist in the country that have the necessary 
permits for incineration of TCDD-contaminated soil, the de­
scription and evaluation sections of this study will assume 
that the units for offsite incineration of the contaminated 
soil will be one of the solids-capable PCB incinerators. 

For this alternative, contaminated material would be removed 
from the site and transported to an offsite commercial haz­
ardous waste incinerator. There are presently several c~­
mercial solid hazardous waste incinerators in the United 
States, few are interested in, and none have permits for, 
TCDD destruction. However, several are expected to have 
permits in the future. One commercial facility exists in 
Arkansas. 

Facility Locations and Descriptions 

The following companies maintain stationary hazardous waste 
incinerators, all of the rotary kiln type: 

o Rollins, Inc.: Rollins maintains three hazardous 
waste incinerators located in New Jersey, Louisiana, 
and Texas. The Deer P.ark, Texas, facility has not 
been able to incinerate TCDD-contaminated materials 
since July 15, 1985, because of new EPA regulations. 
Rollins applied to EPA Region VI for approval to 
incinerate TCDD under the new regulations in April 
1985, but their application has not yet been ap­
proved. Rollins has not accepted TCDD-contaminated 
wastes since July i, 1985. 

o Chemical Waste Management Inc.: This firm operates 
an incinerator in the Chicago area. However, the 
firm said it has no desire to accept or dispose of 
TCDD-contaminated wastes. 

o ENSCO: ENSCO, the parent company of PYROTECB, has 
a stationary PCB-licensed incinerator facility in 
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El Dorado, Arkansas. However, in recognition of 
local public opposition, the firm has promised the 
city it will not handle TCDD-contaminated wastes. 

TCDD-contaminated soil from the site wouli be transported to 
a nonlocal incinerator using 12- to 16-yd, covered trucks. 
The heavy truck traffic into and out of the site may require 
upgrade of the roads between the site and closest major road 
to the site. Upgrade of the roads may include widening, as 
well as regrading and paving. 

Transport of TCDD-contaminated material would require a Uni­
form Hazardous Waste Manifest in compliance with 40 CFR 262. 

ULTIMATE WASTE MANAGEMENT--DISPOSAL 

LOCAL DISPOSAL 

This alternative includes permanently containing the con­
taminated materials from the waterways and the flood plain 
in disposal facilities constructed in the vicinity of the 
wastewater treatment facilities. The design criteria and 
assumptions for this disposal alternative are given in 
Table 5-9. The layout of disposal facilities and associated 
waste handling facilities is shown in Figure 5-9. These 
facilities would be constructed on a engineered fill to keep 
the structures 10 ft above the historically high groundwater 
level. The facilities would be designed to meet all pertinent 
regulations for hazardous waste disposal. 

Following preparation of the facility bases and sidewalls, 
TCDD-contaminated sediments from the waterways and flood 
plain would be moved from the local temporary storage struc­
ture(sl, removed from solids dewatering facilities, or hauled 
directly from excavation and then placed in the disposal 
facilities. After all of the materials are placed in each 
disposal facility, a cover would be constructed on the dis­
posal facility. Debris from the waterways and floodplains 
would be placed in a separate disposal facility with a fixed 
roof. After the last disposal facility is filled and covered, 
the temporary storage structures would be removed, and the 
site restored as much as possible. 

Disposal Facility Construction Requirements 

Wastes containing TCDD are federally regulated under RCRA of 
1976 (reauthorized November 1984). Specific regulations are 
found in Title 40 of the Code of Federal Regulations (40 CFRI, 
Subchapter I (Solid Wastes)~ New regulations governing acute 
hazardous wastes (including TCDD wastes) were published Jan­
uary 14, 1985, in the Federal Register and became effective 
on July 15, 1985. Additional proposed regulations for land 
disposal restrictions for TCDD-contaminated wastes were pub­
lished in the January 14, 1986, Federal Register. 
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Table 5-9 
DESIGN CRITERIA AND SPECIFIC ASSUMPTIONS 

LOCAL DISPOSAL FOR WATERWAYS AND THE FLOOD PLAIN 

Sediment/Soil Disposal Facilities 

Number 
Disposal Capac!tY of each 

facility, yd 
Area required, ac 
Construction details 
Leachate treatment plant 

Proposed processes 
Capacity, mgd 

Debris Disposal Facility 

Number 
Disposal Capacity, yd3 
Area required, ac 

2 

35,000 
4.5 
See Figure 

See Figure 
2 

1 
3,000 
o.s 

s-10 

S-3 

While onsite actions taken under CERCLA do not require RC~ 
permits, they must meet the intent of RCRA. Since the EPA 
has interpreted "onsite• to encompass contaminated areas, 
"offsite• of the primary property of consideration for an 
NPL site ("onsite" and "offsite• areas must both be part of 
the NPL site), the local disposal alternative for this Vertac 
offsite FS would not require RCRA permits. 

Several provisions of the RCRA reauthorization of November 8, 
1984, affect land disposal of hazardous wastes. The first 
requires all new or expanded hazardous waste facilities to 
have double containment of wastes with a leachate collection 
system above the top liner and leak detection system between 
the primary and secondary liners, the facilities must also 
have groundwater monitoring systems. Another provision of 
the reauthorization bans land disposal of dioxins after Novem­
ber 8, 1986, unless the EPA first issues regulations defining 
safe disposal practices. 

Site Preparation 

Construction of local disposal facilities would require ex­
tensive site preparation prior to construction. A disposal 
facility would need to be constructed on a relatively flat 
area with engineered fill as needed to provide adequate soil 
stability and minimum height above the historically high 
water table. An earthen or concrete embankment would need 
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to be designed and constructed to protect the facilities 
from flooding. Preparation of a flat area large enough to 
accommodate the disposal facilities would require substantial 
clearing of trees and vegetation. 

Temporary storage structures, solids dewatering facilities, 
and water treatment facilities, needed for waterway or waste­
water treatment facility remedial actions would probably be 
constructed in the vicinity of the wastewater treatment fa­
cilities. Locating these other facilities in this area re­
stricts the area available for disposal facility construction. 

Approximately 4.S acres of level area would be required for 
siting of a disposal facilities for the contaminated mate­
rials from the waterways and flood plain. 

DisPosal Facility Construction Details 

The construction details of the disposal facility are shown 
in Figure S-10. The design criteria and assumptions are 
listed in Table 5-9. The contaminated sediments from the 
waterways and flood plain would be disposed in two 
open-topped, reinforced concrete boxes. 'l'wo facilities were 
assumed to expedite the, availability of facilities and to 
allow for sequential filling and closure operations. After 
wastes are placed in each facility, a flexible cover is 
installed. The features of a typical facility are discussed 
in more detail below._ 

The approximate outside dimensions of each facility would be 
200 by 370-ft. The wall height would be 1S ft, which would 
allow for waste 11 ft deep at the wall. The concrete floor 
slab would be 8 in. thick, and the walls, 18 in. thick. The 
slope assumed for the composite cover is 5 to 10 percent, 
and the total depth of the waste at the center of the pile 
is approximately 18 ft. Construction of the base and sidewalls 
of the facility and of all layers of the cover above the 
synthetic membrane is assumed to require Level D worker pro­
tection. Construction of the lower layers of the cover are 
assumed to require Level C protection. 

Base and Walls. The concrete disposal facility would have a 
double-liner base with leachate collection and leak-detection 
systems. The primary liner would consist of an impermeable 
layer (polymeric asphalt coating or synthetic liner) over 
the concrete floor slab. A synthetic liner could be one of 
a variety of synthetic materials such as Bypalon (chloro­
sulfonated polyethylene), chlorinated polyethylene (CPEI, 
polyvinyl chloride (PVC), or HDPE. 

Above the impermeable layer, a leachate collection system 
would consist of a network of perforated plastic pipe embed­
ded in a layer of drain gravel, bounded by layers of geo­
textile. The upper layer of geotextile maintains separation 
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of the contaminated materials from the drain gravel but al­
lows movement of leachate across the boundary under the in­
fluence of gravity. The drain pipe conducts the leachate to 
a sump from which it is pumped to the leachate treatment 
facility. The lower layer of geotextile acts as a cushion 
between the leachate collection gravel and the impermeable 
layer over the concrete base slab. 

A leak detection system between the concrete slab and the 
subgrade would consist of a network of perforated plastic 
pipe embedded in drain gravel, underlain by a synthetic mem­
brane sandwiched between cushioning layers of geotextile. 
This leak detection system may be divided into zones, each 
with a separate drain pipe running to a leak detection sump. 
Dividing the floor leak detection system makes it easier to 
locate any failures that may occur in the floor slab. 
Leachate collected in the leak detection system would be 
pumped to the contaminated water treatment system. 

The walls of the facility would include a leak detection 
system against the outside face of the wall. A leachate 
collection system would not be required on the inside face 
of the wall, as fluids in the contaminated materials would 
move downward under the action of gravity to the collection 
system above the concrete floor slab. Because this collec­
tion system would not permit leachate to build up more than 
one foot of hydrostatic head on the floor slab, there would 
be a low potential for leaks. A cross section of the wall 
from inside to outside would consist of an impermeable layer, 
the concrete wall, and a drainage layer. At the foot of the 
exterior of the wall is a collection pipe that conducts any 
leakage to the leak detection sump. 

£2!!=_. When filled, the concrete disposal facility would be 
covered with a flexible, composite cap. The function of the 
cap would be to prevent percolation of rainwater into the 
contaminated materials, to minimize maintenance, and to pro­
vide security against public exposure to the contaminated 
materials. 

The cover would consist of nine layers. From the contam­
inated material up, these layers would consist of a layer of 
stabilized sand, a synthetic liner sandwiched between pro­
tective layers of geotextile, a drainage layer, geotextile, 
and compacted topsoil with erosion matting and a grass cover. 
The cover would be dome-shaped with slopes between 5 and 
10 percent. These layers are described in more detail below. 

The stabilized sand layer would overlie the contaminated 
material. It would function as a collection layer for gases 
generated within the waste and would provide a suitable sur­
face on which to place subsequent layers of the cap. The 
sand layer would be a minimum of 6 in. thick, and compacted 
to a high relative density. 
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The synthetic membrane overlying the stabilized sand would 
be constructed either of Hypalon or CPE with a minimum thick­
ness of 30 mils. The synthetic membrane would be penetrated 
by vent stacks, which relieve gas that may be generated with­
in the contaminated materials by organic decomposition. The 
vent stacks would be bonded to the membrane and the tops 
would be constructed with fittings to prevent influx of rain­
water. The synthetic membrane would be sandwiched between 
protective layers of nonwoven geotextile, which would be a 
minimum of 110 mils thick. 

Atop the impervious membrane would be a 12-in.-thick layer 
of clean granular drain material. The gradation of this 
material would be similar to standard 1-1/2-in.-minus con­
crete aggregate. The drainage layer would be covered with a 
separation layer of geotextile followed by 12 in. of top­
soil. The topsoil is compacted and covered with erosion 
matting and seeded. Erosion matting will help to stabilize 
the topsoil until the grass cover establishes a root system. 

After installation of the cover, uncontaminated surface run­
off would be collected in surface trenches and routed to the 
natural drainage system for the area by gravity. 

Contaminated Materials Placement and Facility Closure 

The onsite concrete disposal facility alternative would in­
volve transportation and placement of TCDD-contaminated ma­
terials from temporary storage or directly from solids 
dewatering facilities. The containerized waste from tempo­
rary storage would be placed on flatbed trucks for transport 
to the facility where it would be dumped. It is estimated 
that a working crew couJd maintain an average transport/ 
placement rate of 16 yd /hr. The waste would be spread and 
compacted within the tank by a bulldozer towing a sheepsfoot 
compaction roller. All equipment operators are assumed to 
require Level C protection, and all equipment would require 
decontamination at the end of the job or when the equipment 
is removed from the site. 

A leachate treatment plant to treat runoff and leachate from 
the facility during filling would be designed to handle the 
expected flow from a 24-hr, 25-yr storm. To prevent accumu­
lation of leachate above the primary liner during this storm, 
it is estimated that the plant must have a treatment capacity 
of 400 9pm (the facility would be sized larger with two 1-mgd 
redundant systems as needed for handling the flow from the 
waterway excavation operations). Because the disposal fa­
cility would be open during placement of the wastes, the 
runoff from the tank would have high levels of suspended 
solids. The treatment equipment would include a packaged 
water treatment plant (includes coagulation, settling basin, 
multimedia filters), cartridge filters, and carbon adsorption 
beds together with the associated pumps, tanks, piping, and 
a steel building enclosure. 
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Facility Postclosure Requirements 

Operation and maintenance (O&M) requirements would include 
periodic inspection of the containment walls for leaks, 
cracks, and distortion. The cover will require inspection 
for erosion, depressions, animal burrows, deep-rooted plants, 
and other signs of actual or potential damage. 

The following O&M activities would be required regularly: 

0 

0 

Maintenance of security system (fences, lights, 
signs) 

Maintenance of leachate collection and leak detec­
tion sumps, pumps, and piping 

o Maintenance of site run-on/runoff control, cul­
verts, and ditches 

o Operation/maintenance of leachate treatment plant 

o Leachate sampling and testing (until volume of 
leachate diminishes) 

0 Groundwater sampling and testing 

Debris Disposal Facility Construction Requirements 

Contaminated debris from the waterways and flood plains would 
be disposed in a reinforced concrete box with similar base 
and wall construction, as described for the sediment storage 
facilities, but with steel structural members, metal sandwich 
siding, and a fixed cover. 

The fixed roof facility would have multilayered base as de­
scribed for the reinforced concrete boxes. The walls would 
rest on curbed extensions of the coated concrete floor system. 
The wall construction would be steel structural members with 
metal sandwich siding. The interior walls would be plywood­
lined to prevent damaging of the siding during facility filling 
operations. An example roof system would be aluminum V-beam 
roofing supported by steel trusses. A heating, ventilation, 
and air conditioning (HVAC) system and baghouse discharge 
would be included in the fixed roof facility to allow main­
tenance of a slightly negative pressure in the facility. 
Bagged mulched debris would be transferred from temporary 
debris storage and placed in the fixed roof facility. 

NONLOCAL DISPOSAL IN RCRA FACILITY 

For this alternative, excavated soil/sediments from the water­
ways would be hauled from temporary storage and/or from the 
excavation site or dewatering facility to an offsite conuner­
cial hazardous waste landfill. (The sediments from the 
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waterways would be dewatered before hauling to disposal site), 
The layout for the waste handling facilities is the same as 
for the incineration alternatives shown in Figure 5-5. 

RCRA regulations on TCDD became effective on July 15, 1985. 
RCRA requires that TCDD waste be placed only in facilities 
fully compliant with 40 CFR 264. This requires that offsite 
commercial landfills have RCRA Part B permits to accept the 
TCDD-contaminated materials from the contaminated wastewater 
treatment facilities. As of this writing, no commercial 
facilities have RCRA Part B permits, but several may receive 
such permits in the near future. Available information on 
the locations of commercial waste management facilities shows 
several facilities within a 500-mile radius of the site, 
which could potentially be willing and able to accept these 
contaminated materials. 

TCDD-contaminated soil woul~ be transported to an offsite 
landfill using 12- to 16-yd, covered trucks. The heavy 
truck traffic into and out of the site may require the up­
grade of roads between the site and major highways. Upgrad­
ing the roads may include widen-ing as well as regrading and 
paving. 

Transport of TCDD-contaminated material would require a Uni­
form Hazardous Waste Manifest in compliance with 40 CFR 262. 

DE/VERTC5/023 
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Section 6 
DEVELOPMENT OF REMEDIAL ALTERNATIVES FOR 

WASTEWATER FACILITIES 

The remedial technologies retained for the wastewater facil­
ities, shown in Figure 6-1, are assembled into remedial al­
ternatives and developed in this section. The remedial 
technologies are classified under two primary categories: 
management of migration and ultimate waste management. The 
proposed waste handling technologies are also discussed. 
Figure 6-2 indicates the primary waste management steps, or 
technologies, involved with each of the seven alternatives 
developed for the wastewater facilities: 

o No action 

0 Restrict access, abandon facilities, and monitor 
migration 

o Local incineration 

o Nonlocal incineration 

o Local disposal 

o Nonlocal disposal in RCRA facility 

o Disposal in wastewater facilities 

A remedial alternative may contain only one technology. 

The wastewater facilities are described below: 

o The aeration basin and oxidation ponds that comprise 
Jacksonville's WW'l'P (see Figure 2-6) 

o The 1,760-ft outfall ditch from the oxidation ponds 
to Bayou Meto 

o The abandoned wastewater treatment facilities (Old 
Treatment Plant), which includes two primary clari­
fiers, one sludge digester, two trickling filters., 
two secondary clarifiers, approximately o.s ac of 
sludge drying beds, approximately a 700-ft outfall 
ditch to Rocky Branch, and a pumping station (see 
Figure 2-5) 

o Approximately 14,700 ft of sewers of which 4,350 ft 
are the abandoned Rocky Branch interceptor (See 
Figure 2-4) 

These facilities are described further in the RI report. 
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MANAGEMENT OF MIGRATION--LEAVE-IN-PLACE 

Two leave-in-place alternatives were retained for further 
consideration: (1) no action, and (2) restrict access, aban­
don facilities, and monitor migration. 

NO ACTION 

The no action alternative consists of taking no action to 
control the migration of TCDD-contaminated material, to re­
duce exposure to TCDD, or to monitor the extent of contamina­
tion. 

RESTRICT ACCESS, ABANDON FACILITIES, 
AND MONITOR MIGRATION 

The assumptions and design criteria for this alternative are 
presented in Table 6-1. 

Access to the aeration basin, oxidation ponds, and abandoned 
wastewater treatment plant would be restricted by installing 
a 6-ft-high, chain-link fence topped with strands of barbed 
wire around the facilities. Access to the sewers would be 
rest~icted by installing locking manhole covers. Access 
would be further restricted by increasing public awareness 
of the hazards associated with the contaminated areas and by 
posting signs. 

Abandonment of the facilities would consist of no longer 
using the aeration basin, oxidation ponds, outfall ditch, 
and sewers to treat and convey wastewater. Jacksonville is 
planning on constructing a new wastewater treatment plant 
within a few years that will treat the municipal wastewater 
currently treated at the contaminated aeration pond and oxi­
dation basins. Therefore, construction of new wastewater 
treatment facilities is not included under this alternative. 
New sanitary sewers, however, would have to be installed to 
replace the currently active sewers that are abandoned. The 
design of these sewers was assumed to be similar to the de­
sign of the abandoned sewers. Abandonment of the sewers 
would consist of plugging the upstream and downstream ends 
of the contaminated sewer and each service and lateral con­
nection with concrete. 

Future monitoring would partly consist of testing for TCDD 
in samples taken from the new sewers, from soils adjacent to 
the abandoned treatment and conveyance facilities, and from 
the bayou near the discharge point of the outfall ditch. 
The results will help indicate the extent of continued TCDD 
migration. It was assumed that samples would be biannually 
collected and tested from 10 sites, indefinitely. In addi­
tion, a groundwater monitoring program would be established. 
The extent of the groundwater monitoring program cannot be 
determined without additional hydrogeological information. 
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Table 6•1 
DISIGB CRITDL\ AND SPBCUIC ASSlD!ftICIIS-

RBS'!'RICT ACCZSS, AIWlllON FAClLITIBS, AIID llOJIITOR MIGIIATIOlf ALTEIIIIATIVI 
FOR IIAS'l'!IIATER FACILI'lIDI 

Extent of Readiat1oa 

ArM8 to be :a-diated: 

Site PreparatiOD 

Cleerillg, ac 
Exi■t1Dq road■ to be upqnded, ft 

:a-diat1oa Actioa 

Peaca, ft 
Sewer c:oacreU pluqa, IWllbttr 

I11atallal1011 of New Sewr 

1-qthof_S_., fNt 

B" 
10" 
12• 
15" 
18" 
20" 
21" 
24" 

mrALLEllffll 

l!aholu, maber 

Servlca and lateral 
~ions, maber 

Gro11111nter l!loDitor1n9 

SecUwlt/Soil l!lollitorin9 

lhaber of 1111111torillg site■ 
l'requancy of .-pling 
Durat10D of SIIIQ)l1Dg 

Restoration 

o Aerati.OII buiD 
o OxidaU.on ponds 
o Ozidatioa poad outfall clitdl 
o )bc;:1ore1 wutewater treat.mt 

plllllt 
o U,700 fNt of -

l 
10,000 

U,000 
27 

590 
2,520 
2,998 
1,266 
l,6!19 

202 
789 

_E:! 

10,400 

54 

21 

Extent of qrouDdntllr -1tor1Dq 
-t lie 1eter1l1.Ded w1 tlloat 
a14iticmal hydrogloloqic lnfor­
.. uoa 

10 
B1mmually 
Inuf1Jlite 

ll1D1aal 

hb'fB, droiiiid ls ■ultlc!enUy stable to support c:oaatructioa activltie■• 

l!liri■tinq fac111 arauD4 the abCl1med vutnater treataent plant i■ iuufficient 

to re■tr1ct -· 
A nw wutenter treat:aent plant will be built tbat will treat t.lle mmicipal vute­
water currently treated at t.lle containattld aeratioa poa1 and as11atioa bU1DII. 
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MANAGEMENT OF MIGRATION--REMOVE MATERIAL 

This subsection develops technologies for removing 
taminated materials in the wastewater facilities. 
presents the design criteria and major assumptions 
oping the removal technologies. 

OXIDATION PONDS AND AERATION LAGOON 

the con­
Table 6-2 
in devel-

The removal technologies proposed for liquids in the aeration 
lagoon and oxidation ponds were selected such that the sludges 
and supernatant could be removed separately. This is advan­
tageous since it reduces the load on the dewatering system. 
(The solids in the supernatant would be removed at the water 
treatment plant). 

The access road to the impoundments would probably require 
upgrading to handle the increase in construction equipment 
traffic. 

A submersible, centrifugal pump mounted on a steel, rigidly 
reinforced, foam-filled pontoon would be used to first remove 
the sludge on the bottom of the basins. It was assumed that 
the pump/pontoon would be purchased and would be salvageable 
for future projects. The minimum amount of water the pontoon 
can work in is about 2 to 2.5 ft. This minimum depth can be 
maintained in the aeration lagoons while completely removing 
all of the estimated sludge. However, based on the super­
natant estimates, this minimum depth cannot be maintained in 
the oxidation ponds and still completely remove the sludge. 
Therefore, supernatant from one oxidation pond would be pumped 
into the other pond to provide sufficient depth for the pump/ 
pontoon. After the sludge is removed in this pond, supernatant 
would be pumped into the other pond so that the sludge could 
be removed in that pond. 

After the sludges are removed, most of the supernatant would 
be pumped out via the existing outlets on the west end. The 
remaining water would be removed by constructing drainage 
ditches and installing sump pumps. The supernatant would be 
treated at the proposed water treatment plant. 

After the sludges and supernatant are removed, the basin 
walls and bottom would be tested for TCDD. It was assumed 
that five samples from the aeration basin and 20 samples 
from the oxidation ponds would be collected and tested. If 
the TCDD levels are unacceptable, additional material would 
be excavated from the basin walls and bottoms and the TCDD 
levels would be redetermined. It was assumed that the TCDD 
levels would be acceptable and additional excavation would 
not be required. 
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Table 6-2 

DESIGN CRIT!IUA AIID SPECIFIC ASSUIIPTIORS­
RJll!llVE NA'l'ERIAL ALHR!lllIVE 1'0R lllS'l'ElfHER PACILI'!'IES 

Oxidat1oa Pollds and Aerat10D Lapaon 

Supenataut vut:.ater 

Vol- of •t.erial, 11G 
Aeratioa l!U1D 
Oxidatioa Poads 

Pen:at 8011.dll•, I 
llethad of -•l 
!late of naoval., gp1 

Subaatat sludp 

Vol- of •ter1al, 11G 
Mntioll l!U1D 
Oz1dat1oa ll'olld9 

Perc:mat solidaa, , 
llathod of -al 
!late of -.al, gp1 

Postcleaill; Tai> tut111;, 
mabcofsuplN 

Outfall D1tcll 

Pre ucnat1oa 'l'Clll) t.estill;, 
Daber of saplu 

tevth, feet 
11141:h of caat.aiDat.ed •terial, ft 
~tll of ccmtaillated •t.erial, l.Jlu 
Vo1- of c:mrtaillat.ed •t.er1al, ya 
Vo1- of cmtrUC&J-ted ut.ertal, ;«3 b 
1let. dallsit7, lb/ft 
Moisture caat.mlt, , 
llatbod of naoval 
Postuca,rat1oa Tai> tut1119, 

IIUllber of saples 

Ablllldoned llut-ter Tnatamt Facilities 

Two Prillag Clarifiers 

TJpe of cont.a1Dat.ed •terial 
Vol- of cactaillated saterial, gal 
llet!lod of rwmftl 

Sludp Di.pt.er 

TJpe of coat.aillated •terial 

Vo1- of ce11ta1Dated 
•t.er1al, ;al 

llethod of -•l 
Two '?ricll::linq Filters 

TJpe of cont.aJ.nsted uterial 

Volma of sec!Dents raoftd, Jd3 
Vol- of vaslllrat.er, qal 
Method of MaoYal 

Two ~ Clarifiers 
triiiocoiitailiiated material 
Vol- of cxmtaaillated saterial, ri3 
Method of r_,,al 

Water standing 1D buJ.na 

Vacuua puapJ.n; 

6.8 
30 

l 
puapin; 

1,000 

1.6 
42 

5 
puap1D9 

500 

25 

10 
1,760 

4 
12 

260 
40 

125 
15 

bac:lllloe 

10 

126,000 

Digested slud!lu at u.....S s, bioloqical 
solids 

179,000 

Containated ..U-ts on approx. 600 ra3 of 
3- to S-J.n. si:-

Jet-water vasb 

so 
82,000_ 

SediMDt 011 tbe bott.ai of tlle buiu 
90 

Vacum puap1D9 
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Table 6-2 
(CODtiDued) 

Sludqe DryiJlg Beds 

'1'Jpe of cuntaiDated uterial 

Surface U'ft, IIC 
O.S,tll of na,-ral, 1Ddlu 
Vol- of cmtaaiDatad •terial, y43 
Vol- of -Y&t:ed aater1al, y43 b 
lletlloclof~l 
Postuc!aftticm '1'al> tutinv, inaber of 

aapla 

Outfall Ditc:11 to 11ockJ Brandl 

Soil@ 125 lb/ft3 vet densityi 151 IIOistu. 
ccntent 

o.s 
12 

810 
120 

Backboe 

6 

Pre-acaYatioa 'l'CDD-testinv, umber of sapla 
Lmvth, ft 

6 
700 

lf14th of QODtaiDatad •terial, ft 
Depth of caataiDat.ed •terial, 1D. 
Vol- of CODtaill&ted •terial, Jd\ b 
Vol- of -~tad uterial, yd 
!let dfta1ty, lb/ft 
llo1Bture coat.at, , 
llathOd of _..al 
Pollt-acantiall 'l'al>-tNtiDv, umber of 

sapla 

Puapillg Stauoa--llet Well 

Vol- of canta11111ated uterial 

SW Sptaa 

lletbod8 of llao'l'al 

Altenatbe A 

Altenlatift B 

Lagtb of Sewrc I ill. 

8 111. 
10 ill. 
l2 111. 
15 1D. 
16 111. 
18 ill. 
20 111. 
21 111. 
2, 111. 

!O'tAL 

llallboln, ll1lllber 
Seni01 COlllllCticlll, maber 
Vol- of -t ~-, yti3 
Vol- of Y9CJ9tatioa ~• y4

3 

Vol- of water ~~ 1,000 IJ1ll 
Pipe •- aaterial, yiI:' 

' 12 
10, 

16 
125 

1.5 
Backlloe 

6 

Aa.-d apty ucept for cantaaiDated aedJaftts 
oa buiD wall.II 

Hydraulic cl811Dill,z 

Ea:c:aYatioa and -al of - pipelim, 
a&llbol•, and pipe acme •terial 

590 
2,520 
2,998 
3,'9!1 

'61 
3,359 

202 
789 

____fil 

1',700 

s, 
7 

,3 
3 

103 
5,130 
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Table 6•2 
( c:onUDued) 

8Tlle percent solids giND is -4 haNd oa t7Ptc:al solids c::onteaU in siailar vutant:er 
£ac1lit1•. TIie size 11114 coat of subaequnt X'9Mllial act1Y1ties 1a ll1911.l.J depeDdmat oa 

bthe solids contnt of these nat-tera. 
,.._ lS-pucnt OYHUCaYlltiOll. . 

csw.r leaqtu qiffll an the lmqtba of -ar that will be clNDed (Altenative A) or 
ei=tYated Ul4 ~ Wtenatift B). TIie ab-=-d Rockf BnDcb interceptor vbJ.cb aCCOUDta 
for ,,350 ft of the ■- l•gtlls 115- to 18-iD • .-.1 -14 be raOYec1 IID4 clemaed 

4Ullder Alternative A Ul4 not npl-4 under eitbar alt.emative. 
e:Applic:allle Olllf to Altfflllltift A -tbod of -•lr - 7 gal per llHar foot. 

Applica!lle to only Alterutift B ~ of naonl. CO 
Hotu: GroaD4 1a 1111fficielltlf stable for C01111tncticm aqui;laeDt 

Rainfall occurrin; clurincJ raadia.Uan actiYities will aot siqDificaatly affect 
Yol- of cmtaillated aatariala 

Tbe oatfall 41 tcbes free the oxidaticm ponds IIDd abaDdoDed vutevatar treai:-t 
pleat are coutaiDated Vitb '1'CllD · 
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The equipment would be decontaminated via a jet-water wash 
when removal is complete. 

OXIDATION POND OUTFALL DITCH 

Although the RI did not find TCDD levels greater than 1 ppb 
in the outfall ditch, the outfall ditch was assumed to re­
quire remediation since the oxidation ponds and the Bayou 
Meto downstream from the confluence with the outfall ditch 
had TCDD levels greater than 1 ppb. Prior to implementing 
this technology, it was assumed that 10 samples would be 
tested for TCDD to determine the areal extent and depth of 
contamination in·the ditch. It was assumed that 12 in. of 
sediment/soil in the bottom of the ditch (4 ft wide) would 
require removal. 

The sediment in the ditch could be removed with a backhoe 
while there is no flow in the ditch. Ten samples would be 
collected and tested for TCDD to determine the adequacy of 
the cleanup. No additional excavation was assumed to be 
required. Placement of imported soil would restore the ditch 
to its original configuration. 

ABANDONED WASTEWATER TREATMENT PLANT 

The sediments, sludges, and water in the abandoned waste­
water treatment plant basins and pump station would be removed 
and then the basins would be cleaned. Sludges and water 
would be removed with a vacuum system. The sediments would 
be removed with a vacuum system designed for removing solids. 
The rocks in the trickling filter would be cleaned, delisted, 
and left in the filter. A hot, pressurized, biodegradable 
cleaning mixture was assumed to be sufficient and necessary 
for cleaning the basins. After the basins are cleaned, wipe 
samples would be taken in each basin to determine the ade­
quacy of the cleaning. If the wipe samples indicate the 
cleaning was inadequate, then the basins would be further 
cleaned possibly with a solvent and/or by sandblasting. It 
was assumed that no further cleaning would be required. 

The TCDD levels in the outfall ditch to Rocky Branch have 
not been determined. This ditch contains a pipe through 
which treated wastewater was discharged to Rocky Branch. If 
the pipeline was not watertight or if overflows were dis­
charged into the ditch outside of the pipeline, TCDD• 
contamination of the ditch is likely. It was assumed that 
six samples would be taken from this ditch to help determine 
the areal extent and depth of TCDD-contamination prior to 
removing any material. It was assumed that 12 in. of soil 
over a width of 4 ft for the entire length of the ditch would 
have unacceptable TCDD levels and this material would be 
removed. Six additional samples would be tested for TCDD 
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after excavation to determine the adequacy of the cleanup 
and whether additional excavation is necessary. 

The soil in the abandoned sludge drying beds and in the out­
fall ditch to Rocky Branch would be removed with mechanical 
excavators such as backhoes. It was assumed that no pre­
testing for TCDD levels would be conducted in the sludge 
drying beds but that six samples would be tested for TCDD 
levels after excavation. Soil would be imported to restore 
the area and then seeded. 

The method of treating the wastewater (not digester sludges) 
removed from the basins and produced from the cleaning opera­
tions is described under "Water Treatment" in the Waste 
Handling subsection. The sludges removed from the sludge 
digester would be dewatered prior to treatment of the water 
and ultimate waste management of the solids. 

SEWERS 

The sewer lines assumed to require remediation were shown in 
Figure 2-4. Contaminated sediments were assumed to not be 
in upstream laterals and service lines tying into the sewers 
that were assumed to require remediation. 

Two removal technologies are described below. Alternative A 
consists of removing sediment from the sewers, which also 
will entail removal of obstacles such as roots, gravel, 
grease, bricks, and concrete. Alternative B assumes that 
the pipe zone material is contaminated. Therefore, the sewer 
lines and pipe zone bedding material would be removed. 

Alternative A 

Removing contaminated material from the sewage collection 
system involves several steps that are given below: 

o Perform additional TCDD testing (optional) 
o TV-inspect sewer lines intended to be cleaned 
o Clean sewers 
o Inspect sewers 
o Repair sewer lines as needed 

Additional TCDD tests may be performed to better define the 
extent and magnitude of TCDD contamination. However, it was 
assumed that no additional TCDD tests would be performed 
prior to cleaning the sewer lines and that 14,700 ft of sewers 
would be cleaned. 

Sewer lamping, which was performed during the remedial in­
vestigation, is insufficient to determine where obstructions 
exist that may hinder sewer cleaning. The sewer lines would 
be TV inspected prior to cleaning the sewers. 
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The RI reported that the primary obstructions in the sewer 
lines were grease, roots, dirt, and gravel. Also, bricks 
and concrete from manholes had fallen into sewer lines. A 
combination of hydraulic flushing (with an optional cutter­
head) and suction appears to be a cost-efficient method to 
adequately clean the sewers. The hydraulic force and cutter­
head should adequately clear such obstructions as roots, 
grease, and accumulated sludge and sediments. Some sections 
may also require mechanical cleaning to remove major obstruc­
tions. It was assumed that 5 percent of the total sewers 
cleaned would require supplemental mechanical cleaning. 
Sections of collapsed pipeline, either existing or created 
during cleaning operations, would have to be repaired prior 
to continuing cleaning operations. The RI reported that 
some of the sewer lines between manholes are crooked. The 
4,350-ft abandoned Rocky Branch interceptor was assumed to 
be structurally inadequate for hydraulic cleaning, and there­
fore, the entire sewer line would be dug up and cleaned to 
remove contaminated material. Also, 3 percent of the remain­
ing sewer lines, in approximately 15-ft sections, were assumed 
to require repair. 

The main advantage of hydraulic flushing is that essentially 
all the sediment is transported to a manhole and removed 
from the sewers. Hydraulic flushing generates large quan­
tities of water (estimated at 7 gal per foot of sewer). 
However, the sediments can be and were assumed to be effec-

·tively removed from the water by dewatering. 

To prevent the occurrence of volatile organics and contam­
inated sediments entering homes via service lines during the 
cleaning operations, devices to prevent flow into service 
lines and laterals would be installed, the cleaning operation 
would be continuously supervised, and the residents would be 
informed of cleanup and safety procedures. 

Inspection of the sewers after cleaning would involve (l) tele­
vision inspection to determine the adequacy of the cleaning 
and what repairs are required, (2) smoke testing to determine 
points of infiltration/exfiltration and unauthorized connec­
tions, and (3) obtaining wipe tests from the manholes to 
help determine whether the TCDD contamination had been ade­
quately reduced. If television inspection indicates that 
some obstructions were not removed, then additional cleaning, 
probably mechanical followed by hydraulic, would be required. 
It was assumed that the inspection results would indicate no 
additional cleaning and repair would be required. 

Future monitoring/testing would include analyzing sludge/ 
sediment accumulated in the sewer lines to determine whether 
TCDD continues to migrate into or exists in the sewer lines. 
It was assumed that three samples would be taken each year 
for 5 yr after the cleaning operations. It was also assumed 
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that no corrective measures would be required1 that is, the 
future TCDD levels in the sewer lines would be acceptable. 

After sewer cleaning has been completed, the equipment used 
for cleaning such as {trucks, pumps) would have to be decon­
taminated. The decontamination procedures would most likely 
include a jet-water wash. Water from the decontamination 
procedure will be captured for analysis and/or treatment. 
When the decontamination procedure has been completed, wipe 
tests will be used to sample the equipment. The wipe cloths 
will then be analyzed for TCDD to assure that no contamination 
remains on the equipment. The equipment would be impounded 
until the test results indicate decontamination is complete. 

Alternative B 

This removal technology may be selected if the granular ma­
terial around the sewer lines, the pipe zone material, is 
suspected or known to be contaminated with TCDD. Since this 
technology is much more costly than the limited removal tech­
nology, the pipe zone material would probably be tested for 
TCDD to determine whether it is prudent to remove it. It 
was assumed that 10 samples of pipe zone material would be 
tested for TCDD prior ~o determining the extent of removal. 
It was also assumed that the length of sewer to be removed 
by the Alternative B method would be the same length as 
cleaned in Alternative A (14,700 ft). 

This sewer removal technology involves removing the existing 
pipeline, manholes, and pipe zone material that is suspected 
to be contaminated. The pipes and manholes would be jet-water 
washed, temporarily stored until they were delisted, and 
then, assuming they were delisted, disposed of in a local 
sanitary landfill. The water generated from these cleaning 
operations would be dewatered and treated as described under 
"Waste Management". The pipe zone material would be handled 
as a TCDD-contaminated waste. The subsequent handling of 
the pipe zone material would be similar to the handling of 
soils removed from the abandoned sludge drying beds. 

Collection and conveyance of wastewater would have to con­
tinue during the removal of the contaminated s-er lines. 
Therefore, a new sewer system would be installed parallel to 
the contaminated sewer system prior to its removal. The 
design of this new sewer system, for example, pipe diameters 
and depths, was assumed to be similar to the existing system. 
The abandoned Rocky Branch interceptor would not require a 
new parallel system. 

The decontamination methods for the equipment would be the 
same as those proposed for Alternative A. Future monitoring 
was not considered necessary for this technology. 
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WASTE HANDLING 

DEWATERING 

The sludge collected frOJII the wastewater treatment facilities 
would be dewatered prior to implementation of the ultimate 
waste management technology. Several methods of sludge de­
watering are potentially applicable to the contaminated 
sludges, including mechanical dewatering, sand drying beds, 
and wedge-wire drying beds. The sand in sand drying beds 
would potentially be contaminated by TCDD and require sub­
sequent hazardous waste management. A mechanical dewatering 
system or a wedge-wire drying bed could probably be decon­
taminated and reused. 

It was assumed that a wedge-wire drying bed would satisfactor­
ily dewater the contaminated sludges. This selection is 
based on very little information concerning the physical 
properties of the contaminated sludges. Additional testing 
of the sludges would be required prior to selecting and de­
signing the dewatering system. The design criteria and as­
sumptions for this dewatering system are given in Table 6-3. 

system Description 

The sludge dewatering system would consist of a polyethylene 
wedge-wire drying bed system placed on a concrete slab. The 
concrete slab would be underlain with a 30-mil HDPE liner, 
6 in. of sand and another 30-mil HDPE liner. The concrete 
slab would be sloped to drain into a sump, where the water 
would be pumped to the treatment facility. It is assumed 
the sludge would be placed on the drying bed at 5-percent 
solids and would dewater to 25-percent solids within 1 week. 
The sludge would be removed using a small front-end loader 
(less than 4-ton net weight). Using a 1-ft-thick layer for 
each application, it would take approximately 2 yr to dewater 
the contaminated sludges using a 2-ac drying bed. 

The drying bed would be covered with a greenhouse structure 
to allow operation in wet weather and to minimize the amount 
of water that must be subsequently treated. The entire fa­
cility would be constructed on an engineered fill designed 
to raise the facility 1 ft above the 100-yr floodwater lev­
el. 

Site Restoration 

Site restoration would consist of decontaminating and salvag­
ing the greenhouse structure and polyethylene wedge-wire 
drying system. A jet-water wash was assumed to be adequate 
for decontamination. The construction materials, including 
concrete, sand, and HDPE liner, was asswned to not be con­
taminated (the concrete would be jet-water washed) and would 
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Table 6-3 
DESIGN CRITERIA AND SPECIFIC ASSUMPTIONS-­

DEWATERING OF WASTEWATER SLUDGES 

Characteristics of Wastewater Sludges 

Volume, MG 
Aeration basin 
Oxidation ponds 
Abandoned sludge digester 
TOTAL 

Solids content before dewatering, I 
Solids content after dewatering, I 

Dewatering Facility 

Dewatering method 

Location 

Area required, ac 
Dewatering rate, gal 

of 51 sludge per week 
Leachate 

Design rate, gpm 
Total design volume, MG 

Site Restoration 

Removal and disposal of concrete
3 slab, sand, and HDPE layer, yd 

Decontamination and salvage of 
polyethylene wedge-wire drying 
bed and greenhouse structure 

Removal an~ disposal of engineered 
fill, yd 

Area of seeding and reforestation, 
ac 

Number of trees per ac 
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0.18 
44 

5 
25 

Polyethylene wedge-wire 
Drying bed system 

inside a greenhouse 
structure 

Adjacent to oxidation 
ponds 

2 

846,000 

68 
35.5 

5,000 

47.,000 

2 
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be disposed of in a local landfill. The engineered fill 
would be removed and the site regraded, reseeded, and planted 
with trees. 

WATER TREATMENT 

water treatment is required for water that comes into con­
tact or could potentially come into contact with TCDD­
contaminated material during remediation. The water sources 
requiring treatment for the different remediation alterna­
tives for the wastewater facilities are listed in Table 6-4. 
Table 6-5 shows the sizes of the water treatment systems 
corresponding to the remedial action alternatives. The pro­
posed treatment processes are the same as those proposed in 
Section 5 for the water collected during remediation of the 
waterways and flood plain. Refer to Section 5 for a descrip­
tion of the water treatment processes. 

SOLIDIFICATION 

Solidification processes primarily solidify wastes to produce 
a solid with high structural integrity. The contaminants do 
not necessarily interact chemically with the solidifying 
reagents, but are mechanically locked within the solid matrix. 
Thus, the potential for contaminant migration is reduced. 

Solidification is proposed for the biological sludges in the 
aeration basin, oxidation ponds, and the abandoned sludge 
digester prior to ultimate disposal. The general assumptions 
and design criteria for solidification are presented in Ta­
ble 6-6. 

Bench scale tests are necessary to determine the method of 
solidification and the quantity and type of solidifying agent 
that will produce a solid with the desired properties. Pre­
vious studies with solidification indicate that the optimum 
solidification method varies considerably with waste type. 
This study assumed that a mixture of Portland cement and a 
sodium/silicate solution would be used to solidify the wastes. 
This mixture has been used by Chemfix, Inc., for solidifying 
sludges from wastewater treatment plants. In selecting this 
reagent, it was assumed that organics which would hinder the 
solidification process are either not present or are present 
at levels too low to have a significant effect. Tests would 
be needed to determine the optimum solidification methods 
and reagents. 

To reduce the cost of solidification, the sludges would be 
dewatered to an assumed solids content of 25" percent prior 
to solidifying. The dewatered sludges removed from the sludge 
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Table 6-4 
WASTE STREAMS TO REMEDIAL WATER TREATMENT PLANT 

FOR REMEDIAL ALTERNATIVES FOR WASTEWATER FACILITIES 

Remedial Action Alternative 

No Action 

Restrict access, abandon 
facilities, and monitor 
migration 

Local incinerationa 

Remote incinerationa 

Disposal in wastewater 
facilities 

Waste Streams 

None 

o Personnel and equiopment 
decontamination washwater 

o Personnel and equipment 
decontamination washwater 

o Decontamination washwater 
from cleaning contaminated 
facilities 

o Surface water and rainfall 
into impoundments 

o Leachate from solids 
dewatering 

o Personnel and equipment 
decontamination washwater 

o Decontamination washwater 
from cleaning contaminated 
facilities 

o Surface water and rainfall 
into impoundments 

o Leachate from solids 
dewatering 

o Personnel and equipment 
decontamination washwater 

o Decontamination washwater 
from cleaning contaminated 
facilities 

o Surface water and rainfall 
into impoundments 

o Leachate from solids 
dewatering 
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Table 6-4 
(continued) 

Remedial Action Alternative Waste Streams 

Local disposal facility 

Nonlocal ~sposal in RCRA 
facility 

o Personnel and equipment 
decontamination washwater 

o Decontamination washwater 
from cleaning contaminated 
facilities 

o Surface water and rainfall 
into impoundments 

o Leachate from solids 
dewatering 

o Leachate from disposal 
facility 

o Personnel and equipment 
decontamination washwater 

o Decontamination washwater 
from cleaning contaminated 
facilities 

o Surface water and rainfall 
into impoundments 

o Leachate from solids 
dewatering 

aScrubber water treatment included with incineration facility. 
bLeachate would be treated at existing disposal facility. 
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Table 6-5 
CAPACITY OF WATER TREATMENT SYSTEMS 

WASTEWATER FACIILTIES 

Remedial Action Alternative 

No Action 
Restrict access, abandon 

facilities, and monitor 
migration 

Local incineration 
Remote incineration 
Disposal in wastewater 

facilities 
Local disposal facility 
Nonlocal disposal in RCRA 

facility 

Size of New Water Treatment 

Main 
Facility 

--
2 mgd 
2 -mgd 

2 mgd 
2 mgd 

2 mgd 

systems 
Mobile Facility 

for Recirculation 
of Decontamina­
tion Washwater 

10 gpma 
30 gpm 
30 gpm 

30 gpm 
30 gpm 

30 gpm 

iloue to high water table, may need larger treatment 
capacity or disposal capacity if significant removal of 
water is required for sewerline remediation. 
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Table 6-6 
DESIGN CRITERIA AND SPECIFIC ASSUMPTIONSa,b 

SOLIDIFICATION OF WASTEWATER SLUDGES 

GENERAL ASSUMPTIONS 

DESIGN CRITERIA AND SPECIFIC ASSUMPTIONS 

Volume of Bewat,red Sludges at 25 Percent Solids to be 
Solidified, yd 

Aeration Basin 
Oxidation Ponds 
Abandoned Sludge Digester 
TOTAL 

Solidifying Agent 

Method of incorporation 

Mixing ratio 

Average Production Rate, yd3 

of solidified sludge per day 

Sludge volume increase, I 

Final volume of solidif!ed, 
dewatered sludges, yd 

Final weight of solidified, 
dewatered sludges, tons 

1,550 
39,800 

170 
41,500 

Portland cement­
sodium silicate 
solution 

Pug mill 

17 tons of solidifying 
agent per 100 tons of 
sludge 

80 

10 

46,000 

36,000 

aA Portland cement and sodium silicate solidifying solution 
is compatible with contaminated wastewater sludges. 

bA pug mill would be used to incorporate the solidifying 
agent in the dewatered sludges. 

cThis ass?es the dewatered sludge has a density of 
55 lb/ft. 
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drying plates would be temporarily stored in a cylindrical 
concrete basin. A polyurethane or asphalt coating would be 
~prayed on the interior of the basin to seal any cracks. 
The sludges from the basin would then be fed to a pugmill 
via a conveyor belt of screw auger, depending on the consis­
tency of the sludge. The pugmill would mix the solidifying 
reagents with the sludge. For the "Local Disposal• and the 
•Nonlocal Disposal• alternatives, the mix would then be put 
in semi-bulk bags and hauled to the disposal facility. 

For the "Local Disposal in Wastewater Facilities" alternative, 
about half of the solidified sludges would have to be tempor­
arily stored until an oxidation basin is emptied. Temporary 
storage is described elsewhere. Some of the solidified sludge 
could be discharged directly into the oxidation ponds, The 
time between placement of contaminated material in the oxida­
tion ponds and capping the oxidation ponds must be minimized, 
though, to reduce rainfall collection in the ponds. 

TEMPORARY STORAGE 

The construction details of the temporary storage facility 
would be the same for the material from the wastewater fa­
cilities as for the material from the waterways and flood 
plain, which were described in Section 5. 

Two 140- by 300-ft container facilities would be required 
for temporary storage of sediments and solidified dewatered 
sludges from the wastewater facilities. 

One 35- by 35-ft container facility would be required for 
temporarily storing washed debris and infrastructure mate­
rials (for example, sewer pipe) from the wastewater facil­
ities. 

ULTIMATE WASTE !'.ANAGEMENT--TREATMENT 

The treatment technology that is most applicable to the con­
taminated materials associated with the wastewater treatment 
facilities is incineration. Two technologies are available 
for incineration of the wastewater treatment facilities con­
taminated materialsr local incineration at a facility located 
near the wastewater treatment plant and nonlocal incinera­
tion at an existing commercial facility. The details of 
these technologies have been presented earlier in Section 5 
under •ultimate Waste Management--Treatment.• 

The assumed volumes of material that would be incinerated 
are given in Table 6-7. The biological sludges from the 
aeration basin, oxidation ponds, and abandoned sludge digester 
would be dewatered from-an assumed 5-percent solids content 
to 25-percent solids, The soils and sediments from the out­
fall ditches and sludge drying beds were assumed to be at a 
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Table 6-7 
VOLUMES OF MATERIAL TO BE INCINERATED 

WASTEWATER FACILITIES 

Material 12!!antit:z: 
Source Descri2!:ion Volume, Xd!a Weig:ht, tons 

Aeration Pond Sludges Biological sludgesb l,550 l,150 
at 2s, solids 

Oxidation Pond Sludges Biological sludgesb 39,800 29,600 
at 2s, solida 

outfall Ditch Soilc 300 510 

Abandoned Wastewater 
Treatment Plant Biological sludges 170 130 

at 2s, solids 

Sedimentsc 140 240 
Soilsc 1,050 1,770 

se-rsc,d 46 or 78 or 
5,200 8,800 

TOTAL 43,000 0! 33,500 or 
48,000 yd 42,200 tons 

•soil volumes are in-place volwaes. Baul volumes would be approxi­
b-tely 2s, greater than the ~-place vol-s. 
cAssuaed a density of 55 lb/ft 3 Assumed a density of 125 lb/ft. 
~e lower quantity estimate for the ••-rs corresponds to Alter­
nate A removal method-••-r cleaning-and the higher quantity 
estimate, Alternative B-removal of sewer and pipe zone material. 
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15-percent moisture content and would not be dewatered prior 
to incineration. The sediments from the sewers would be 
dewatered prior to incineration. 

ULTIMATE WASTE MANAGEMENT-DISPOSAL 

Three disposal technologies were selected for further develop­
ment: disposal in the existing wastewater facilities, disposal 
in a local facility, and disposal in a nonlocal RCRA facility. 
The removal and waste handling technologies for the contam­
inated materials in the wastewater facilities were discussed 
earlier in this section. This subsection discusses technolo­
gies for disposing of the dewatered and solidified contaminated 
material. 

LOCAL DISPOSAL IN EXISTING WASTEWATER FACILITIES 

The design criteria and assumptions for this technology are 
given in Table 6-8. This disposal technology includes dispos­
ing contaminated materials from the aeration basin, oxida­
tion ponds, outfall ditch, and abandoned wastewater treatment 
plant in a portion of the existing oxidation ponds. The 
sludges from these facilities would first be dewatered and 
solidified prior to placing in the oxidation ponds for dis­
posal. It was assumed that the sediments and soils from the 
sludge drying beds and outfall ditches would not require 
dewatering prior to disposing in the oxidation ponds. The 
major features of the containment facility are shown in Fig­
ures 6-3 and 6-4. A clay-synthetic cover would be provided 
to divert rainfall from the contaminated area and to reduce 
the accessibility and exposure to the contaminated material. 
An earthen dike with a perimeter drain would be constructed 
around the oxidation ponds as a flood control measure. Mon­
itoring wells would be provided to monitor migration of con­
taminants outward from the containment facility. 

Also, the entire sewer system suspected to be contaminated 
would be plugged with a weak concrete grout. The contaminated 
material would become physically trapped in· the sewer lines. 
A new sewer system would be constructed parallel to plugged 
sewer lines that were previously active. 

The containment facility modified from the oxidation ponds 
is described further below. 

Contained Material 

The total estimated volume of contfll1nated material from the 
wastewater facilities is 47,500 ~d, and each oxidation pond 
can hold in excess of 210,000 yd. Thus, only a portion of 
one oxidation pond is needed for disposing of the contaminated 
material. An itemization of the contaminated materials is 
given in Table 6-8. The volumes are based on estimates pre­
sented previously in this section for removal, dewatering, 
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Table 6-8 
DESIGN CRITERIA AND ASSUMPTIONS 

DISPOSAL IN WASTEWATER FACILITIES 

G~mRAL ASSUMPTIONS 

o Ground is sufficiently stable for construction activities 

0 A new wastewater treatment plant will be in existence 
which will treat the municipal wastewater currently 
treated at the contaminated aeration pond and oxidation 
basins. 

DESIGN CRITERIA AND SPECIFIC ASSUMPTIONS 

Disposal in Oxidation Ponds 

Contained Materiala 

Aeration basin dewatered3and 
solidified sludges, yd 

Oxidation pond dewatered
3

and 
solidified sludges, yd 

Outfall ditch sediments, yd3 

Old Wastewater Treatment Plant 
Dewatered and3solidified 

sludges, yd 
Sediment and soil, yd3 

Allowance for miscellaneous wastes 
generated during remedial activities 
(dewatering, water treatme!t, 
decontamination, etc.), yd 

TOTAL VOLUME OF CONTAMINATED 
MATERIAL, cy 

Local soil for fill material, yd3 

Clay/Synthetic Cover 

1,700 

44,000 
300 

190 
1,200 

100 

47,500 

166,000 

Composition 
Surface area, ac 
Slope, % 

See Figure 6-4 
5.6 

1 

Runoff collection System 

Length of ditch, ft 
Capacity of sump pump station 

flow, gpm 
TDB, ft 
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Earthen Dike 

Material 

Table 6-8 
(continued) 

Top elevation, ft above msl 
Average top width, ft 
Volume of !aterial to construct 

dike, yd 
Side slope, I 
Length, ft 
Length of exterior perimeter 

drainage system proposed, ft 

Auxiliary facilities 

Perimeter 10-foot granular base 
road, ft 

Fence, ft 

Groundwater Monitoring 

Plug Sewer Lines 

local soilsb 
252.8 

15 

20,200 
33 

2,600 

2,800 

2,300 
2,800 

Extent of groundwater 
monitoring cannot 
be determined with­
out additional 
hydrogeologic infor­
mation 

Weak concrete grout Plugging material 

Lengths of sewer lines, ft 

Pipe Diameter To Be Plugg:ed 'l'o Be Replaced 

8" 
10" 
12• 
15" 
16" 
18" 
20" 
21" 
24 

TOTAL LENGTH 

590 
2,520 
2,998 
3,495 

461 
3,359 

202 
789 
318 

14,700 

590 
2,520 
2,998 
1,266 

-o-
1,699 

202 
789 
318 

10,400 

~he volumes of contaminated materials to be disposed are 
dependent-on the design criteria and assumptions given in 
Table 6-2 for removal of contaminated materials in the 
wastewater facilities, Table 6-3 for dewatering, and 
Table 6-6 for solidification. 

blOO-yr flood water elevation is approximately 250.8 ft 
above mean sea level (msl). 
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and solidification. The rest of the oxidation pond would be 
filled with local soil, silt, and loam material, which are 
assumed to be readily available. 

Clay/Synthetic Cover 

When placement of TCDD wastes and soil backfill in the oxi­
dation ponds is complete, an impermeable cap would be in­
stalled. The function of the cap is to prevent percolation 
of rainwater into the contaminated soil, to promote drainage 
of rainwater off the cap while minimizing erosion, to minimize 
maintenance, and to provide security against public exposure 
to contaminated soils. 

r-­
(X) 

r-­
~ 

The composite cover, shown in Figure 6-4, consists of 10 layers.a 
Side slopes are approximately 1 percent, which is sufficient o 
for adequate drainage off the cap. The layers are described 
in more detail below. 

A stabilized sand layer overlies the contaminated material. 
It functions as a collection layer for gases generated within 
the waste pile and provides a suitable surface on which to 
place subsequent layers of the cap. The sand layer is a 
minimum of 6 in. thick and is compacted to a high relative 
density. 

The synthetic membrane overlying the stabilized sand is con­
structed either of Hypalon or CPE with a minimum.thickness 
of 30 mils. The synthetic membrane is penetrated by vent 
stacks, which relieve gas that may be generated within the 
contaminated soils by organic decomposition. The vent stacks 
are bonded to the membrane and the tops are constructed with 
fittings to prevent admission of rainwater. The synthetic 
membrane is sandwiched between protective layers of nonwoven 
geotextile, which are a minimum of 110 mils thick. 

Atop the impervious membrane is a 12-in.-thick layer of clean 
granular drain material. The gradation of this material is 
similar to standard 1-1/2-in.-thick concrete aggregate. 

A compacted clay layer provides additional protection for 
the synthetic membrane and is itself a low-permeability bar­
rier, reducing seepage into the drainage layer. The use of 
geotextile fabric over the clay reduces the topsoil cover 
thickness to 18 in., and facilitates t:heir separation if 
re-excavated. 

The topsoil is compacted and covered with erosion matting, 
is fertilized, and then seeded. Erosion matting helps to 
stabilize the topsoil until the grass cover establishes a 
root system. A perennial grass such as Bermuda grass, should 
be used. 
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After installation of the cover, the surface runoff, which 
is uncontaminated, is collected in surface trenches and col­
lected in a sump from which it is pumped across the earthen 
dike to the natural drainage system. 

Earthen Dike 

The oxidation ponds are currently located in the 5-year flood 
plain. As a flood control measure, an earthen dike would be 
constructed around the oxidation ponds and would be designed 
for a 100-yr flood. Information from the OSGS indicates 
that the 100-yr flood water elevation in this area is about 
250.8 ft above msl. The proposed dike configuration is shown 
in Figure 6-4. The dike material would be a low permeability 
soil such as the local silt, loam materials. The top of the 
berm would be wide enough for equipment to drive on. An 
exterior perimeter ditch would be provided to divert surface 
flow away from the disposal facility. 

Auxiliary Facilities 

Auxiliary facilities include providing a 10-ft granular base 
road and a 6-ft-high, barbed-wire-topped chain-link fence 
around the perimeter _of the capped containment, 

Post-Closure Requirements 

The migration of·TCDD from the disposal facility would be 
monitored with a system of wells. The number or location of 
the monitoring wells cannot be determined until more hydro­
geological information is obtained. 

Operation and maintenance requirements would include periodic 
inspection of the cover for erosion, depression, animal bur­
rows, deep-ro·oted plants, and other signs of actual or poten­
tial damage. The fence, road, monitoring wells, and drainage 
collection system would also require periodic maintenance. 

LOCAL DISPOSAL 

The construction of local disposal facilities for contaminated 
sludge/sediments from the wastewater facilities would be the 
same as described in Section S for the contaminated sediments 
and soils from the waterways and the flood plain. The stor­
age facilities for the contaminated wastewater treatment 
facilities would be constructed in the vicinity of the waste­
water treatment facilities. The design criteria and assump­
tions for the local disposal facility are given in Table 6-9. 
The layout for the disposal facilities and associated waste 
handling facilities is shown in Figure 6-5. 
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Table 6-9 
DESIGN CRITERIA AND SPECIFIC ASSUMPTIONS-­

LOCAL DISPOSAL--WASTEWATER FACILITIES 

DESIGN CRITERIA 

Number of facilities 
Disposal capacity of each 

facility, yd 
Area required, ac 
Construction details 
Leachate treatment plant 

Proposed processes 
Capacity, mgd 

2 

35,000 
2 

See Figure 

See Figure 
2 

s-10 

S-3 

NOTE: Ground Is assumed to be sufficiently stable for con­
struction activities. 

Two 140- by 300-ft facilities with wall heights of 15 ft 
each would be needed for the contaminated sludge/sediments 
from the wastewater treatment facilities. Dewatered and 
solidified contaminated sludges would be transported from 
temporary storage or directly_from the solids dewatering and 
solidification facilities to the disposal facilities. The 
containerized waste from temporary storage would be placed 
on flatbed trucks for transport to the facility, where it 
would be dumped. 

It is assumed that the debris from the contaminated waste­
water facilities (sewer pipe, manholes, rock) could be washed 
with pressurized water and delisted after washing, allowing 
for disposal at an existing local landfill. 

NONLOCAL DISPOSAL IN RCRA FACILITY 

Nonlocal disposal for the dewatered sludge/sediments from 
the wastewater facilities would be as described for the 
soils/sediments from the waterways and flood plain. 
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Section 7 
NONCOST EVALUATION OF REMEDIAL ACTION ALTERNATIVES 

Sections 5 and 6 described in detail the remedial action 
alternatives developed for the contaminated materials in the 
waterways and flood plains and contaminated wastewater 
facilities. Seven remedial alternatives for the 
contaminated materials from the waterways and flood plains 
were developed for evaluation: 

0 

0 

0 

A no-action alternative 

Restricting access and monitoring migration 

Rechannelization and in-situ containment of 
flood plain soil 

o Incineration locally 

o Incineration at a nonlocal facility 

o Disposal in a new local hazardous waste facility 

o Disposal at a nonlocal RCRA permitted existing 
commercial hazardous waste facility 

Seven alternatives for the contaminated wastewater facilities 
were developed for evaluation: 

o A no-action alternative 

o An alternative involving restricting access to and 
abandoning the facilities and monitoring migration 

o Incineration locally 

o Incineration at a nonlocal facility 

o Disposal in existing treatment facilities 

o Disposal in a new RCRA-designed local hazardous 
waste facility 

o Disposal at a nonlocal, RCRA permitted cODDDercial 
hazardous waste facility. 

In this section, the remedial action alternatives developed 
in detail are categorized based on EPA's guidelines and are 
evaluated in terms of the following non-cost analysis cat­
egories: technical considerations, public health effects, 
environmental effects, and institutional issues. This is 
required by the NCP. 
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CATEGORIZATION OF ALTERNATIVES 

The remedial alternatives were categorized into the EPA cat­
egories that are based on compliance with environmental laws 
and regulations including CERCLA. These categories were 
presented in Section 3 and are repeated below. 

1. 

2. 

Alternatives specifying offsite storage, destruc­
tion, treatment, or secure disposal of hazardous 
substances at a facility approved under RCRA. 
Such a facility must also be in compliance with 
all other applicable EPA standards (for example, 
Clean Water Act, Clean Air Act, Toxic Substances 
Control Act). 

Alternatives that attain all applicable or relevant 
federal public health or environmental standards, 
guidance, or advisories. 

3. Alternatives that exceed all applicable or relevant 
federal public health and environmental standards, 
guidance, and advisories. 

4. Alternatives that meet the CERCLA goals of prevent­
ing or minimizing present or future migration of 
hazardous substances and protect human health and 
the environment, but do not attain the applicable 
or relevant standards. (This category must in­
clude an alternative that closely approaches the 
level or protection provided by the applicable or 
relevant standards). 

5. No action. 

The remedial alternatives are categorized in Table 7-1. 

EVALUATION CRITERIA 

The following paragraphs define the noncost analysis categor­
ies and criteria used in the evaluation of the remedial action 
alternatives. 

TECHNICAL CONSIDERTAJ:ONS 

The technical suitability of an alternative is evaluated in 
terms of performance, reliability, implementability, and 
safety. These criteria are described below: 

Performance. This criterion includes an evaluation of reme­
dial action alternative effectiveness and useful life. Ef­
fectiveness is evaluated in terms of the ability of intended 
functions to prevent or minimize substantial danger to public 
health, welfare, or the environment. Useful life is the 
length of time the level of effectiveness can be maintained, 

7-2 

N 

°' r--

°' 0 
0 



.... 
I 

w 

Table 7-1 
EPA CATEGORIZATIOH'OF REMEDIAL ALTERNATIVES 

EPA Cate9:ort 
a 

1. RCRA ... Meets CERCLI\ 
\faterwaya and Offaite 2. Attains 3. Exceeds Goals but 

Flood Plain Alternatives Facllitt Standards Standards not Standards 5. 

Ho Action 
Restrict Access and Mon-

itor Migration X 
In-place Containment X 
Local Incineration X b b 
Nonlocal Incineration X X b b 
Local Disposal X b b 
Nonlocal Disposal in 

RCRA Facility X X b b 

Wastewater Facilities 
Alternatives 

No Action 
Reetrict Access, Abandon 

Facilities, and Monitor 
Migration X 

Local Incineration C X 
Nonlocal Incineration X C X 
Disposal in Wastewater 

Facilities X 
Local Disposal C X 
Nonlocal Disposal in RCRA 

Facility X C X 

aPNational Oil and Hazardous Substances Contingency Plan• (U.S. EPA, Noveabar 20, 19S5). An •x• 
b signifies the category the alternative falls in. 
These alternatives could fall under EPA categories 3 or 4 by varying the cleanup level. 

cThe cleanup level la varied in the sensitivity analysis presented in section a. 
The extent of cleanup of the waatewater facilitiea aas1med in this FS include■ removing 
some aoila around the treatment facilities that appear to have '1'CDD levels of leas than 
5 ppb. The action level proposed by ATSDR was 1 ppb for this area. However, the aaaumed 
increase in extent of cleanup increaaes the quantity of llllterial and coats only slightly 

No Action 

X 

X 

(leas~ 10 percent) over that for the cleanup corresponding to EPA Category 2--attains atandarda. 
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Reliability. This criterion includes consideration of opera­
tion and maintenance requirements and demonstrated and ex­
pected reliability. Operation and maintenance requirements 
include the frequency and complexity of necessary operation 
and maintenance. Demonstrated and expected reliability assess 
the risk and effect of failure based on proven use for similar 
waste and site conditions. 

Im~lementability. This criterion considers the construct­
ability of the remedial alternative and the time required to 
achieve a given level of response. The constructability, or 
ease of installation, is determined by considering site con­
ditions and external factors including permits, equipment 
availability, and location of ultimate treatment or disposal 
facilities. The time required for implementation and the 
time it takes to see beneficial results are also implement­
ability considerations. 

Safety--The safety evaluation includes consideration of threats 
to the safety of nearby communities and to workers during 
implementation. 

PUBLIC HEALTH EFFECTS 

The evaluation of public health effects considers the ability 
for each alternative to remove or mitigate human e.~posures 
of concern. 

ENVIRONMENTAL EFFECTS 

The evaluation of environmental effects of the proposed al­
ternatives considers short- and long-term beneficial and 
adverse effects, any adverse impacts of the alternatives, 
and methods for mitigating these impacts. 

Institutional Issues 

The evaluation of institutional issues considers the effects 
of federal, state, and local standards and other institu­
tional considerations on the implementation and timing of 
each alternative. All laws, regulations, policies, and stan­
dards reviewed for applicability and relevance are listed in 
Appendix B. CERCLA Compliance with Other Environmental 
Statutes, published in the Federal Register, November 20, 
1985, defines applicability and relevance. •Applicable• 
requirements are those Federal requirements that would be 
legally applicable whether directly or as incorporated by a 
federally authorized state program if the response actions 
were not undertaken pursuant to (CERCLA) Section 104 or 106. 
"Relevant and Appropriate" requirements are those federal 
requirements that, while not •applicable,• are designed to 
apply to problems sufficiently similar to those encountered 
at CERCLA sites that their application is appropriate. Re­
quirements may be relevant and appropriate if they would be 
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"applicable" but for jurisdictional restrictions associated 
with the requirement. 

EPA policy is that consideration be given to CERCLA remedial 
actions that comply with other federal environmental laws. 
However, the EPA has the option of considering and selecting 
a remedial action that may not fully comply with other 
environmental laws if the alternative still provides 
protection of the public health, welfare, and the 
environment. The basis for not meeting the requirements 
must be fully documented and explained in the appropriate 
decision documents. If applicable state and local standards 
are more stringent than federal standards, the EPA may 
select a remedy based on those more stringent standards. 
However, this remedy must be consistent with the federally 
based cost-effective remedy and, as a rule, the state must 
pay any additional cost associated with complying with these 
more stz-ingent standards. 

Also, as stated previously, EPA's policy is to develop in 
detail at least one response action that meets CERCLA goals 
of preventing or minimizing present or future migration of 
hazardous substances and protect human health and the environ­
ment, but do not attain the applicable or relevant standards. 

EVALUATION SUMMARY 

Table 7-2 summarizes the technical criteria evaluations for 
remedial action alternatives for the contaminated waterways 
and flood plain areas. Table 7-3 s\Ulllllarizes the technical 
criteria evaluations for remedial action alternatives for 
the contaminated wastewater treatment facilities, 

Tables 7-4 and 7-5 summarize the public health and environ­
mental analyses for the waterways and flood plain remedial 
action alternatives and for the wastewater facilities reme­
dial action alternatives, respectively. 

Tables 7-6 and 7-7 summarize the institutional analyses for 
waterways and flood plain remedial action alternatives, and 
for the wastewater facilities remedial action alternatives, 
respectively. 

Major remedial technologies that are coDDDon to more than one 
alternative--removal, temporary storage, water treatment, 
and dewatering--are evaluated separately. 
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Alternative 

l, No action 

2. Reatrlct access and 
110ni tor ■igration 

.... 
I 

(71 

Table 7-2. 
TECHNICAL EVALUATION OF IIJ!HEl)IAL ACTION ALl'EIIJfATIYES FOR WAiUWAYS AND l'IIE FLOOD PLAIN 

Perforaance Rellablllty 

No contaimant or destruction of Not applicable 
roDD-containated uterial•. 

TCOO-conta■inatiou of aquatic 
Ufe wuld continue. 

Future tranaport of Tall) into 
the groundwater i■ unknown, but 
11:• rate wuld Ultely be low due 
to the li■lted 110blllty of 
bouod-TCIIO. 

No conteiment or destruction of lbe waterways could atill be 
Tall>·cont•inated aaterlal8. acce■sed if acceaa barrier■ are 

bypa■sed or d--aed, 
Fence would reduce hu■an and 
wildlife exposure; the effec­
tlvene11 of bu■an acce11 
reatrlctlon wuld depend on 
public acceptance of the 
reatrlctlona. 

Conta■lnatlon of fisb with 1'CllD 
.ay continua. lbe conta■loated 
fleb ••Y 110Ve dovnat.-ea where 
waterway useage 1a not re­
stricted, 

Die barriers would need to be 
■aintalned. Maintaining 
fencing 1110Uld be relatively 
eaey, but acceaa would need to 
be aaintained end tbe frequency 
of aaintenence would depend on 
affecta of flooding, •tor■a, 
and vandalb■, 

Iapleaentabillty 

No i■pleaentation required, 

May need additional 110nitori1111 
to juatify no action or to 
detemine areas for no action. 

Requlru ■ilea of fencing on 
both atdea of watarvaya. Acce■s 
aaat be provided through heavily 
voodad areas. Cooatructablltty 
b relatively eaay co■pared to 
Alternatives 3 through 7, 

Would need long-ten TCDD _,,1 -
tortag, including aadlllenta, 
aquatic life, and aroundwater. 

Reatrlctlng access and 
aonitoring ■lgration would 
continue indefinitely. 

The auitabllity of soila for 
operating conventional 
conatructlon equlpaent adja· 
cent to the waten,aya, and 
flood plain b unknown. 

009796 

Safety 

Not applicable. 

Workers could 
potentially c­
ln direct 
contact with 
containated 
■aterlela. 
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Alternative 

3. In-place contaioaent 

..... 
I ..... 

Perfonunce 

Effectively prevent• direct con­
tact by buaana, wildlife, and 
aquatic life with contalnated 
aedl.llenta in waterwaya. 

Length of contai-nt of water­
way sediaente le unknown. ralD 
could potentially be reluHd 
into the groundwater, al though 
tranaport rate expected to be 
relatively 1011 aince ICDD -ld 
re1111in bound to particulate■• 

When filling in the old channel, 
■o■e conta■inanted sedlllents uy 
be transported downatrea■ with 
the dl■placed water. Mitigation 
Mtboda include inatalling a 
silk screen d011DStreft to cap­
ture aedf.aenu. 

Geotutlle and aoll will provide 
barrier fro■ hu■an and ao■e 
wildlife expoaure. 

Plant• and aniula that pene­
trate the geotutlle or live 
below the tutile would be ex­
po■ed to 'ICIJD. 

table 7-2 
( continued) 

Reliability 

'lhe ■oil cover over the con­
t•inated aedlaent■ would need 
to be uintalned until ita 
atabllity reached that of area 
aolla. 

'lhe new channel ■uat be 
adequately deaipied to achieve 
dealred flow cbaracteri■tice 
and to ■inl■ize bank eroafon. 

Uncovering of containated ■oil 
1111y not be detected at tl■ea. 

lllpleMntabUity 

'lhe at.ability of ■oil■ adjacent 
to the waterway• 1a u11lu10w1i. It 
uy be difficult to operate con­
ventional construction equip■ent 
on area soils. 

'Iha waterwaya are heavily 110oded 
and utenslve tree re■oval would 
be required to provide acce■a 
a long the waterway■ and to clear 
areas for channel dlveraion. 

Die water table in the area h 
highJ ■ubatantl■l groundwater 
controls ■ay be needed during 
channel diveraion. 

Corps of Engineers (ODE) penoits 
for operations in waterways and 
wetlands would be needed prior 
to l■ple11ent■tion • 

Would need long-ter■ groundwater 
monitoring. 

Alternate channel could be 
constructed within ■ year. 

Elr.cavation and dirt equip■ent is 
readily available. 

Hot and h1111id weather ■nd heavy 
rainfall• wU 1 reduce 
productivity. 

Laying geotextile and placing 
top■oil around trees will lower 
productivity rate. 

Avallabillty of topaoil for 
flCKICI plain 1a unlmow. 

009797 

Safety 

Construction ac­
cidents are poa­
aible during 
operation of 
heavy equlp■ent 
and deforeata- ) 
tion. 

Construction 
1'0rkers could be 
directly exposed 
to ICDD. 

Accidents uy oc­
CU1' if flood 
plain la unable 
to 1upport heavy 
equlp■ent. 
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Alternative 

4. Local incineration 

-J 
I 

00 

Perfoniance 

Incineration 1■ capable of 1'alD 
deatruction and re11119al 
efficiency (DRE) greater than 
99.9"9 percent. !he DRE uy 
vary vlth tbe apeciflc unit 
aelected. 

Rotary kiln• have been u■ed for 
PCI incineration fore llllllber 
of year■• 

table 7-2 
(continued) 

RellabUlty ' 

Ll■lted incinerator operatlona 
for proceadng conta■lnated 
aoil■ have ahGIIII pro■t■lna DIii 
reaul ta but have required 
algnlflcant OUI. 

Particulate e■laaion control 
and aonitorlng -ld be 
difficult to H■ure on e 
conttllUIIWI buil1 on-line ICllD 
analy■f.a of ■tack gasea i■ not 
availabla. '.tCIID la volatlli&ed 
In tbe incinerator. Power 
outage■ , burner failure, or 
other circ-■tance■ could 
relean fugitive %a>D 
e■i■aion■• 

lllpluentablUty 

Bnaco 1• acbeduled to have ■n 
incinerator in place in 1986 at 
the Yert■c property, "'11cb ■i&ht 
be available for u■e. Thia unit 
has a capacity of ,. tona of soil 
per hour. 

Safety 

A reliable -tbod 
for continuous 
on-line ■eaaure­
■ent of low level• 
of tcDD in the 
■tack gas la not 
available. Thur ) 

Require• ■any handling and pro- worker■ and the 
ceasing step■, re■oY ■l opera- public ■■y be ex-
tiooa, ■■terl■ l■ handling, water poaed to unde-
treataent ■yate■a, dev■ terlng tected rcoo 
ayate11■, te■porary atorage avail• e■ltted in the 
ability, incinerator operations, atack gas. 
and aah delisting and diapo■ al. 
Interrelated operations will 
affect the l■plementatlon 
acbedule. 

Mobile incinerators are 
available but have a U■lted 
throughput. 

Pllot testing required to -•t 
99. 9999 DRE in accordance with 
per■lt require■enta. 

Hay be difficult to iaple■ent if 
operation of a local hasardoue 
vaate incinerator la oppoeed by 
the local coa■unlty. 

Operation, ■■lntenance, and ..,nl­
torlng require■enta. 

Ash and other waste atreau 
IOOUld need to be deli■ted which 
I■ u .. cona,afng and expendve. 

SU1tabU1ty of local aoll■ to 
support incineration equipaent 
le unknown. 

009798 

Spillage of and 
sub■equent expo­
sure to rcDD­
■■tarla I.a is 
poaalble when 
tranaporting 
7CIID-aater1al to 
incinerator. 
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Alternative 

5. Nonlocal incineration 

6. Local diapoaal 

-.J 
I 

"' 

Perfon181lce 

Saae a• It 

Parunent, cantraliaed contein· 
-nt of l'CllD contMination 

l'able 7·2 
(continued) 

Reliabllity 

Sa• .. ,. 

RCRA type fac1llt1ea have not 
bean d.-atrated for lona·tera 
effactlvenea■• However, the 
expected relleblllty la good 
due to the utant of de.tan 
guidance develoi-ent and the 
IIUINltantlal 1ncraaaa in 
facility requl-nta coapared 
to exlatlna fac111tlea. 

Jlellablllty for contaln.nt 
would ba dependent on tbe ault • 
ability of alte conclltlona for 
allowina perunent dlapoaal. At 
thla tiae, ■lte auitability l■ 
unknown. 

'l'all>·contaainated eediaent la a 
stable vaate. Long-tera dla· 
pot1al 1a expected to be reU • 
able. 

Iaplwntabillty 

In addition to tbe uny handling 
and procea■lna atepa affecting 
lllpl-ntatlon schedule, tbe 
tiae for lllpleaentation ls 
dependent on off-site transport 
scheduling and on available 
Incinerator capacity. 

hiating roads uy bave to be 
uparaded to accoaodate the heavy 
traffic. 

The exlatence of and location of 
a aultable offalte bazardoua 
vaate incinerator are unknown. 

rile facility would need to be 
protected rro■ tbe 100-year 
flood elevation. A local fa· 
clllty ■ay need to be ralaed to 
be at least 10 feet above the 
hlatorically high water table. 

May need to locate at lea■t 
1/2 ■Ue frm any occupied 
atructure. 

Dia auitability of local soil•, 
and geology ls uncertain. 

Long-tera groundwater aonitoring 
WDUld be needed. 

Plac-nt of contMlneted ute· 
rial• in the facility wuld be 
difficult during incl-nt wea• 
thari careful coverage would be 
required to ■ini■ize leachate 
generation. 

009799 

Safety 

Saae u 4 eacept 
the location of 
the incinerator 
will be aore re· 
mote, reducing 
the concern for ) 
potential i■• 
pact• of air 
e■laaion on 
local residents 
but lncrea■lna 
the poulbility 
of spillage 
during tranapor· 
tatlon. 

Workera could be 
upoaed to 
l'CllD·conta■lnat­
ed ■aterlala. 

Spillage of end 
aub•equent eapo• 
aure to l'CDD· 
11aterla la ls 
poaaible when 
hauUna .. terlal 
to dlapoa■ l ) 
facility. 



Alternative 

7. Nonlocal c'Jiaposel in Rell 
fac11ity 

llelloval 
(Applies to Alternatives t 
through 71 

-..I 
I 

I-' 
0 

Perfomance 

Bee 6 

Collta•inant N110val preYents 
substantial anger to public 
beeltb, welfare, 1111d the 
envil'ODMllt. 

Coatuinatioa of the waterways 
and flood plain ia widapread 
and the effectl-ss of reacwal 
wlll be l111ited bJ the extent of 
supling to identify contui­
neted Nlerials and to usure 
cl-up. 

Both the vecmm aquii;aent and 
the c:ronveyor syat• are upected 
to bue a tight coatrol oa the 
daptb of UCIIYation. 

lll!IKrfal activities would work 
ar-d trees and atuaps. 

Table 7-2 
lcootinuedl 

Reliability 

See 6 

VIICUIIII dredgi119 bas Ileen uaed 
effectively to move aedillents 
in water iapoundllents, but 
e11peri._ in waterways is 
Halted. 

The VIICUla equipllent IINCls 
subatanUal Hint.eence if 
debrLa clogging la a pl'Gbl• or 
if vet clayey aec11118nts cause 
clogging. 

Both HCUUII dredging end 
conveyor excavation ere very 
efficient 1D aolida naoval, 
i.e., •ission of contaaiDants 
during UcaYatlOII 18 unlikely. 

IllpleaentabUUy 

Mo ■ite currently bas a llCRA 
Pert B persit for accepting 'l'COO 
wutes. Se,reral ~rcial 
offsite facilities are within a 
500-alle radius of the site that 
could potentially be ecceptable 
options. A facility penr1tted 
for 'l'CllD disposal vitb adequate 
capacity would be needed. 

Hcta,rilr wooded site would Nke 
equ11,91Dt accea■ and r-nl 
operations difficult along the 
entlre waterway and in the 
flood plain. 

Raoval acbedule will be affec­
ted by weather cooditlons and 
potential flooding. 

Soils stability is not knovn--it 
NY be cUffic:ult to operate 
heav, COlllltructiOD equipMDt 111 
1111d around lbe ntervaya. 

The waterway areu are 11iles 
froa other faciliUes, therefore 
portable electricity, ligbUng, 
decontaalnatlon stations, water 
treatllent, etc., could be 
needed. 

009800 

Safety 

Sue as for 6 
and additional 
concern of 
spillage of 
Nterial when 
transporting 
conta■inated ) 
aaterials up to 
500 ■Hes along 
public roads. 

Accidents aay 
occur wben operat­
ing heavy equipaent 
on the banks, llboae 
stability is un­
blolm, and llben 
rao,ring trees. 
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Al lernati ve 

Reaoval (continued) 

" ' I-' 
I-' 

Taporary storage in 
container facilitf 
(Applies to Alternatives 4 
throlJ9h 71 

Perfon,.-

Table 7-2 
(oonttnuedl 

Rel1ab111ty 

bpecled to prDYi&I secure If ep1lla98 occurs, it can be 
coalai-l for a abort tena. easilr datacted llll4 ■iligated. 

Conlaineriaed storaga ■ini■ises 
coatuinstion of buildi119 
enclosure. 

Containariaed storage ■ekes less 
efficient UN of apece lbllll bulk 
storage. 

'' 

1!1!1_,tabllltf Safety 

!be rHOVlll rate IIOUld ~ 
li■ited by the uaUable nuaber 
of properly equipped vacuu■ 
trucks and coDffJOr syst-. 

Hot and hu■id weatber IIOUld 
) reduce worker productiYity ill 

Level C gear. 

Tbe suitability of WliDtJ ncuu■ 
trucks to re■ove coota■inated 
waterway sedi■ent:11 la uncertain. 

!be a■ount of water re■oved during 
&1vaterin9 of an isolated cbannel 
is extensive, and tbls water ■ust 
be treated at a facility up to 
about 2.5 ■ilea away. 

Dredging activities require a 
penait fr .. tbe Corps of Bn9ineers 

Dredging rate controlled bf rates 
of subsequent acthiliea. 

No 10119-ten, operation, ■sinten-
ance, or ■onltoring require■ents. 

Strea■ flllW ■sf flow tbrougb ) 
isolated dlannel durin9 extr-
ston, events. 

Requires land space Spillage of llll4 
subaequent expo-

Facilities can be reletivelf sure to oontu-
quicklf built usin9 atllllclard inated aaterials 
COll8tntCliOII equipaent Ud 1s possible wben 
tecboiques. hauling uterial 

to tbe te■porary 
storage facility. 
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Alternative 

Water treat•nt 
(Appliaa to Alternativea 2 
through 7) 

-.J 
I 

I-' 
tJ 

Delfatering 
(Appltaa to Altemativea 4 
throuall 7) 

DB/YEll'IC2/113 

Perforaance 

ICllD water atandarda for aurface 
water dlacharge have not been 
de teniined. 

Teating -ld be needed to 
deteniine TCIID r-,val at 
varioua level■ of treat■ent. 

Teatlng needed to deter■ine 
d-teral>llltJ of ■ite apeclfic 
aolla/aedl■enta 

Table 7-2 
(continued) 

Re liabilitz 

The ayatea reUabUlty could 
vary con■iderably wltb varying 
vHtewater cbaracterl■Uca, 

Redundant treat-nt unita would 
■ini■iae ay■te■ downti•. 

The variability of conta■lnated 
■aterlala and the'preaence of 
debrla could vary the 
denterlng rate. 

Devateriag of ■edt..nt■ in 
windrow baa ~ uaed 
8UCC811 fully• 

Building encloaure will 
■ini■iae weather lnfiuencaa on 
dewatering and will help 
control fusltive duat 
e■laalona. 

l!J!leaentab111tz 

Requires autoioatic cbellical and 
coagulent control, backvuhing 
■l.lled .. dla filter•, and 
changing out filter cartridges 
and carbon beda. 

Package water treat■ent ayate■■ 
are readily available. 

Puaplng of water frca the 
waterway■ to the treat..ut 
■yate■a would require exten&lve 
pu■ping and pipeline ayate■ to 
pu■p frm the waterway ■ectlons 
to a central facility. 

Relatively a■■ ll aobfle 
treataent ayateaa would be 
needed for treating and 
recirculating deconta■ination 
wa■hwater. 

l!quipant and _uterial• uaed 
would require deconta■ination 
or heavy diapoaal u a hazer-
doua ■atertal. 

Equlpant and ■aterlala uaed 
would require deconta■tnation or 
diapoaal aa • haHrdoua ■aterlal. 

Require■ ■ucb lend area. 

Air -,nltoring required. 

Encloaure to extend operations 
and ■lni■ize fugitive e■laaions. 

Need a nu■ber of bed■ for ••­
quencing of operation■• 

Need adequate capacity for 
■ateriala inventory. 

009802 

Safet:r: 

Water treat .. nt 
plant operators 
■ay b■ expo■ed 
to TCDD-
contuinated 
■aterlala. 

) 

Accident■ with 
heavy equipant ) are poaalble. 



Alternative 

l. No action 

2. Restrict acceH, abandon 
facili tiee, and 1101\itor 
aigration 

.... 
I 

/-J 
w 

Table 7-l 
lECBNICAL EVALl1AXION OP Jll!HEDIAL ACIION ALTERIIATIV&S FOR WASTEWADR FACILI7IES 

Perforunca lleliablllty 

'.tCDD-containated uteriale Nat applicable 
...,uld continue to ■larate in and 
Erm the vutewater facllltiea. 

1'Cl>D-coataination of aquatic 
life -ld continue. 

Future tran■port of 1'Cllll into 
1:he 1roundvater ie unknown, but 
lta rete would likely be lov due 
l:O the U.11ited aoblllty of 
bound-1'CDD. 

Migration of '1'CllD 1n and fr«-
1:IN vaatevater fecllitiH la 
reduced but not eU.11inated. 

7he effectivene .. of huaan ac­
ce■a reatrictlon would depend on 
public acceptance of the reatric-
1:ion■• 

Die contaain■ ted facilities 
will deteriorate with ti.lie 
lncreuing the potential for 
TCDO-aigration frc,a the 
facllitlea. 

laplwntabllity 

No lapleaentation required. 

Hay need additional -itorlna 
to juatlfy no action. 

long-term uinten■nce and .:mi­
torir,g ( includi111 groundwater) 
required. 

location of utUitie■ auat be 
deterained before inatalling nev 
sewer line. 

New treataent facilitiea do not 
have to be con■tructed dnce a 
nev IIWTP already p tanned by 
Jackaonville will be treating 
the ■evaae. 

009803 

Safety 

Not applicable. 

Light-conatruct- ) 
ion accident• 
are poaalble. 

) 



Al temative 

3. Local incineration 

..... 
I .... 
~ 

Perforunce 

Incineration 1■ capable of 'IallJ 
destruction and r-al 
efficiency (DU) 1reater thu 
99.9999 percent. 1he DU uy 
vary ,.1th the 1peclfic unit 
■elected. 

Rotary kiln■ have be ... wied for 
l'CII incineration for a IIUllber of 
years. 

?able 7-3 
(continued) 

lee liability 

Lillited incinerator operation■ 
for proceaaina coataalnated 
aolla have abolm pro11i■ina llllE 
ra■ulu but have required 
■iplficant OM!, 

Particulate •iaaioa control 
and •nitoring -ld be 
dlfficult to aaaure ot1 a 
contlnuoua ba■ia; on-line 1"CDD 
analyala of ■tack 18181 1a not 
available. tCIID i■ volatlllzed 
in the incinarator, Power 
outagu 1 burner failure, or 
other cir-uncea could 
release fugitive rcDD 
•iaaiona. 

lllplwntability 

Ensco ia acbeduled to have an 
incinerator in place in 1986 at 
tha Vertac property which ■i1ht 
be available for uae. 1111■ unit 
baa a capacity of 4 tona of aoll 
par hour. 

Safety 

A reliable 
•tbod for 
continuoua 
on-line aeaaure­
ment of low 
leve la of l'CDD 
in the stack gaa 

Requirea uny handling and pro- ta not avallabl• ) 
ceuin1 step■: ~•1 opera- Dlua workers and 
tion1, utedala handling, water the public aay 
treataent ayateu, dewatertna be expoaed to 
ay•t-, t•porary ■torage avail- undetected TClD 
ability, incinarator operations, eaitted in the 
and aah deliatlng and diapoaal. atack ga■• 
Interrelated operationa and ,.111 
affect the lapleaentatlon acbed­
ule. 

Nobile incinerator■ are 
available but have a lialted 
throughput. 

Pilot teating required to ■eat 
99. 9999 DRE in accordance "1 tb 
peralt requireaenta. 

Operation, uintenance, and 
aonitoring requlreaenta required 
for aeveral yeara. High 
conauaptlon of fuel. 

Hay be difficult to lapleaent if 
local c-nity oppoaea local 
incineration. 

bh and other waate 1tre­
vould need to be deUated ""'cb 
l■ tiae cona .. ina and expenalva. 

Suitability of local ■olla to 
support incineration equlpaent 
la unknown. 

009804 

Splllage of and 
•ubeequent 
exposure to 
lCIJD--■ terlals 
1a poaaible when 
tranaport1n1 
Tall>-uterial to 
incinerator. 

) 



Alternative 

4. Nonlocal incineration 

5. Diapo■al in waatewater 
--.a facilitlea 
I 

I-' 
0, 

Perfon,ance 

Seae H 3 

Unknown lcmg-tera groundwater 
t.nteractiona with cont•inated 
-terlals, 

Would provide centralised con· 

Table 7•3 
(continued) 

lleliabilJty 

Sae aa 3 

Cover aalntenance requi~nta 
unknown. 1'hia -ld depend Ob 
area aoila ltabllity end ata­
bility of contained uteriala. 

taiment. Reliability for contabaent 
would be dependent on the 

Would provide a barrier to direct auitability of alte conditiona 
contact with cont•inated ute· for allowlna dlapoeal, At this 
rial. Uae site auitability 1■ 

unknown. 

I11pl811811tab111ty 

In addition to the handling and 
proceHin& atep■ affecting 
illpl-ntation ■chedule, the 
ti• i• dependent on off•aite 
transport 1cbedullng and avail­
ability of incinerator capacity. 

Safety 

Same a■ 3 except 
the location of 
the incinerator 
aay be 110re re-
110te, reducing 
the concern for 
potantta 1 tapac ta 

hiatln& toads uy have to be up- of air e11isaioo• ) 
graded to accOIDOdate the heavy on local reei-
trafflc, denta but 

lbe exietence of and location of 
a suitable off1ita hazardoua 
va■te incinerator are unknown. 

Cover conatructabllity uncertain 
due to unknowna of aoila ata· 
bi Uty and ability for wa■ te to 
reuin atabUized in place. 

Need to deal with surface water 
runon and aroundwater. 

Construction of new ■ewer line 
required. 

long-ten groundwater a,nltorlng 

increasing the 
poaaibility of 
apUlaga during 
transportation. 

Workers could be 
exposed to 
rcDD-contaaina t • 
ed uterial. 

Spillage of, and 
aubaequent 
exposure to, 
TCDD--uteriala 
1e poHible. 

l'Clll>-cont•inated aediaant 
atable vaate, long-ten 
diapoaal 1■ upected to be 
reliable, 

is a and uintenance needed. ) 
FacilitiH for diapoaina the 
uteriel are existing and 
readily available. 

Acceaa road to ■ite b available 
but would require upgr■dina. 

A MV treataent plant planned for 
cOD8truction will treat the 
aunicip■l wa■te■ currently treated 
at the aeration basin and oxide• 
tion ponde. 

Site is not in • reddential 
area. 

Facili~ xc,u,ld R•"' to be 
praO~ltjfitgl■ l.JOC!)year flood. 



6. 

-.J 
I 

I-' 

"" 

Alternative 

Local Disposal 

Perforunce 

Penianent c:ontalraent of raio­
contalnated aatertal. 

rable 7-3 
(continued) 

Reliability 

RCR4 tyPe facllltlea have not 
been demonatrated for lona;-tara 
effectlveneaa. However, the 
upected rel1abillt7 la 8000 
due to the extent of dellan 
guidance developaent and the 
aubatantlal lncrea■e In facil­
ity requlreaenta COllp■red to 
elliatlng facilltlea. 

Reliability for contal,-nt 
would be dependent on the ault­
abUlty of alte condition■ for 
all-Ing peraanent dlapoaal. 
At thia tiael the overall alte 
sultabllltJ a Ullk-.. 

TCDD-contaaln■ted aediaent la a 
stab le waate. tong-tera dia­
poaal 1a upected to be reli­
able. 

lllplnentabUlty 

the facility would need to be 
protected froa the 100-year 
flood elevation. A local fa­
cility aa7 need to be ralaed to 
be at leaat 10 ft aboYe the 
historic high water table. 

Hay need to locate at least 
1/2 aile fr<a any occupied 
atructure. 

7he aultabUlty of local aolla, 
and geology Is uncertain. 

Long-ten groundwater aonltoring 
needed. 

Placeant of contalnated 
aatedala 1n the facility would 
be difficult during lncleaent 
weather; careful coverage would 
be required to ■inlaiae leachate 
generation. 

009806 

Safety 

Workers could be 
upoaed to 
"ICDD-contaalna t -
ad ■aterlala. 

SpUlqe of and 
allbaequent 
exposure to 
"ICDD-■a terla la 
la pouible when 
haulina ■aterlal 
to dlapoaal 
facility. 

) 

) 



7. 

Alternative 

Nonlocal dispo■al in RCRA 
facility 

Removal 
(Applle■ to Alternative■ 3 
through 7) 

-.J 
I 

I-' 
'-I 

Perfoniance 

See 6 

Contulnant r-al prevents 
eubatantlal danger to pub lie 
health, welfare, and the 
eavlronmeat. 

Whether all .. terial with 
undealrable 7aJD levele le 
reaoved cannot be guaranteed, 

Table 7-3 
(continued) 

lleUablllty 

See 6 

Hydraulic f11111hlng la e 
deaonatrated Mtbod of sewer 
cleantna. 

Lagoon ......,tna ia a _, 
•thod of cleaning out 
iapounaent■• 

Iapleaentablllty 

No site currently baa a RCRA 
Part II penal t for accepting TCDD 
waste■• Several c.-rcial 
offalte facilitle■ are within a 
500-idle radius of the lite that 
could potentially be acceptable 
optlona. A facility peraitted 
for TCDD dlapo■al with adequate 
capacity would ba needed, 

Heavily wooded araa around pond■ 
would require cle■rina for 
equipaent accasa and reaova 1 
operations. 

Conventional c-truction 
excavation cquipaent could be 
1111ed for re1111Val of the 
contaalnated aewer line•, but 
high water table aay coaplicate 
aewer line r-•1. 

The solid■ ra1111Ved froa the 
■urface lapoundaenta uy be 
quite dilute requiring 
additional dewaterlng capacity 
and reducing the r-al rate. 

Reaoval schedule will be affec­
ted by weather conditions and 
potential flooding. 

Hot and huald weather would 
reduce worker productivity in 
Level C gear. 

009807 

Safety 

Sae aa for 6 
and a higher 
poaatbility of 
spillage of 
materiel lihen 
transporting 
conta•inated 
11■ teria la up to 
500 •lles along 
pub lie roada. 

Plow into 
service lines 
will be 
prevented during 
flushing of 
aewera. 

Dust •i■Blona 
during cleanup 
will be 
controlled. 

Workera could be 
exposed to 
TCDD-cont .. lnat­
•A 11ateria la 

) 

) 



Alternative 

Removal (continued) 

leaporary ■ torage (Applies 
to Alternatives 3 throu&h 7) 

-..J 
I 

I-' 
00 

Water treat■ent 
(Appliea to Alternatives 2 
through 7) 

Perforunce 

table 7-3 
(continued) 

Rellabllity 

Expected to provide ■ecure If ■pUlap occur■, it can be 
contai-nt for ,hort teni, e■dly detected ..,d ■iti.aated. 

Containerized ■torage ■ini■izea 
contain■ tion of bllitdina 
enclo■ur■• 

Containerized storage ■akea 1••• 
efficient u■e of ■pace thu bulk 
storage. 

rCDD water ■tandard■ for surface 'Ibe ■y■te■ r■ liability could 
water dlacb■ rge bave not been Yary con■ iderably vith nrying 
deter■ined, vutevater characteri■tic■• 

reating -ld be needed to 
deter■ine tcllll reao,ral at 
variou■ level■ of tr■at■ent. 

Redundant treat■ent units would 
■inl■ise ■y■t• d-. ti■e. 

Iapl.,..,ntabillty 

Re■oval rate dependJI on rates of 
aubaequent procea■ea. 

Hateri■la handling le extensive. 

Would take 1-2 year■ to re-
■ove ■aterial, 

Sever cleanup actlvittaa will 
dbrupt traffic and vill 
require te■porary diverdon 
of sewage flow. 

If sever line 1s re■o1red, a 
nev aever line aaat be 
installed. 

Require■ land apace 

facilitiea can be relatively 
quickly built uaing ■tandard 
con■tructlon equlp•nt and 
technique■ • 

Requirea auto■atic che■ica l and 
coaanlent control, bacltvuhing 
■iHd aedia filters, and 
changing out filter cartridges 
and carbon bed■• 

Package water treat■ent ■y■te■a 
are r■ adily available. 

009808 

Safety 

) 

Spillage of, and 
aub■equent eapo■ure 
to, containated 
■ater1al■ la possi­
ble wen hauling 
■ateri■l to te■-
porary sturage 
facility. 

Water treat■ent ) 
plant operators 
■ay be eapoaed 
to :rcm­
contalnated 
1111teriala. 
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Tabla 7-& 

C-"1..---,.....-, ~. ··-~-=-·-· 

l'UBLlC lll!aLTII NIii D1VI1!CIUIDTllL MIM.!'SIS RDmlIAI. M:'1'%0B ALTERRA'nVES 
Poa -YS NII) '!l!Z l!'t0CD 7t.llll 

Alteznative 

l. Ila acticm 

2. 

Public Beal.th 

Potential. for pl!Dlic u:po...,.. 
to '!CD!). Public cu,. -· 
and .... -t■nayll (~1:ed 
.... ill put illcll>lliq 
fi■bi.ll9, 1.ft1gaUoll, etc.) 
a4beexpoaed1:o 

~-- -1:erial■ 
tllzoqbdinc1:COlltact, 
illb&l&Urm of c!D■t, or 
1-atioll of COlltaiu.ted 
full or IIOil. 

-tial. for u,oaan to 
'!Cllli■ ndaced. 

De1:er■ ncn■t.ional a■e of · 
crHlul and flood plaiu1 
deter■ ~ of 
CDllt■aiD&ted fi■b, & pz,ja&ry 
pabl.1.c health -ni, cle1:er■ 
&9"'icaltural UM of c:neJ<■ 
- floodplaill■• 

'1'CCD cmtaainatioll r-■ill■ 
111111 c:u,. b1oacc:mmlat■ ill fi■b 
vbicb cu •till IU9"'&t■ to 
---•i•not 
n■trict■d. 

'rran■port of aediaent by air 
ia unalten<\. 

7-2D 

Ellvi.r=-llt 

'l'be 1.oc:al •CCl■79- ia 
=al.tared by r-4i&l 
&ctiOll • 

Ccmtimietl bioacc-1atioll of 
'!Clll. 

Contillued COlltaaiJlated 
...U....t mivratiOII -..---'Ille anal eztellt of 
COlltaai.Datioll iJl i:lle 
flood plaill -u lDcnue. 

- ll&tunl defndatioll of 
Tall, e.9. CV d■tradatiOll, 
M7oocn,z,. 

11■■1:ricted .... _,. affect 
1-1 irri9etian. Alteru• 
t:ift 41.ftnioll poillt■ UJ' be -· 11114Mirabl• authetic■ iapac 
of f■-, •i-• ■1:c. alOll9 
bayou. 

'ftle re■tricted ... _ -u 
applr for mil•• &101l9 tbe 
-tezwar■, ruultillv ill a 
sub■t&ll1:ial. lo■■ of acna9■• 
Land .... patte ..... _,. _.,. 

- n■trictiOll■ -■I: be 
placed Oil propu-1:iH 1:o lillli 
tut:are ace•••. Mar aft.ct 
Prop■l<'t:J' val.ae■• 

Jlalatinly llillor illpact■ fro 
COll■UUCl:ion actirtt:1■■• 

0 

a) 

°' 0 
0 



Al t:arnativa 

. 'l'abl• 7-4 
<ocmtinuedl 

Pabllc Health 

2. llalltrict accau an4 1DC111Uor 
m.i,ratic>Jl <-t.l 

3. In-place -taiJaeat COftr ecta .. barriartopab­
lic axponn of CClltDiD&tad 
Mteriala ill all! --y 
cluamal and aa flaad plaina. 

-..ctiaa in )ilCOtmn:i&1 faz: 
~tiaa in aqaatic 
life that ia aaa--4 J,y 
loaa1 ftllideatll. 

l'ae■ible ~tar COD­

tllainatiaa -14 -~­
l'Otantial for containation 
alana well■ isl aae. 

Potential faz: du■t anuain­
-t duill9 -■traction 
activitiH and -■=a to 
adjacent .,..ideatll. 

7-21 

-11:"_· 
••,rt~· 

'1Xiatin9 vev■tatiaa in ·­
- :I.a ccmplat■ly rtllll0ffd 

caatinned mvntiaa ot 
..... uainat■d ■..u..at 
........._andintotha 
t1oad plain. 

11- --y c:haDMl will 
p:oonda micaataabat■d 
~t tar aquatic 
.-y■tea. 

- -t■rvay c:lwmel .. y 
1lrproYe fl.aw c:cmditiana 
dar1q fnqaent flaad 
pm.ad■• 

-iVII dafonatatiaa far 

-■■-y11-
recbaMeliaaticm. 

Sit■ will l:le NN9■tat■d but 
-•t l>e re■toNd to priar 
CODditiana. 

-.stila in fiaad plaina 
villbea~to .... 
biolovical actintia■• 

!Alon-- lacal job1 
created and iDarea■• in tba 
■al• of gooda Uld nrvic•• 
to nonre■identa. 

May altar land a■• and 
daftl-t patt■rn in tba 
area. 

-tually IIODl&l activitier 
••9•, fiabin9, c:an ra■- ir 
the va-,.. and f1oad pl&i 

1fi14lif• acc:a■a and -t 
ill t:he fiaad plaill will be 
lim.i t■d darin9 c:aaacrac:tiaa. 

..-
ro 
0-. 
0 
0 



lltarnati"nl 

4. Local 1Dci.Jlerat1on 

Tabla 7-4 
(ccmtilmacl) 

'Pl>bl.ic Beal'th 

De■t:rActian of Tam 
eliaiAata■ potenti&l for 
htare h,aan upoeuze to 
!'CIII. 

Ur ■-i■■ioa■ uy pn■at u, 
U(I0■1lft hued if <h■tnct­
ioll of TCDD ia iD=lllpl.ete. 

DlllltruCtion of TCDD elJai­
nata■ - potential for re­
l■- into - ~t. 

llo re■trictioml OD f,ztan, 

and-. 
Sl!Ott-tcm local joba cruta 
Uld inona■- in tba Hle of 

luldJ.tioaal hudlin9 of good■ Uld Nffi- to --
aoataillatll4 utenala n■ident■ • 
(~ utui&la to iDcillen-
tor) inoreue• tba potelltial Pab1ic cancem .-t llavinv 
for vorbr upo■11n. lluudoull wute iDcinUator 

7-22 

-.=y to n■:ldati&l ana■ • 

%lu:nue local ~ con­
~-
Poteatia1&ir-iouuy 
-• 4■9Rdat1on of looal 
air qaality. 

lllol■:Ldual uh ll0al4 require 
-■1-~tdi■-
po■al. 

Na, tellll02:Uily altar eziat-
1119 1&114 UM an4 dllftlo-t 
pattun■• 

-1:i&l. ~ of pro­
perty vaJ.11■■ darin9 opraUo 
of tbe facility. 

Adnne u■thetic impact■ 
4Uin9 operation of fac:llJ.ty 

~-tofha&ar4oullvut 
incinu'ator for ■-nl year 

Ito n■t:rictions on future 
land WI■-

N 

CD 
0'-
0 
0 
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Altematift 

5. Rcnloc:al inaineratian 

6. I.oca14iapoaal 

De■trllcticm ed. 'fCDD 
•liainata• pocantial. for 
futuzeh-ezpc,■anto 
TCDD. 

DellUUcticm of 'fCDD elimi­
nate• the pocantial. for 
future rel.au• into the ~-

-.itial. air aia■icma c:oald lk> r■atrictiou cm :fu=r■ 
r■ll'Alt iD -■ur■ ha&ard for 111114 ..... 
papulatiOA near incinerator. 

A JIOtllDtial. ■pill iD"'"1vi119 
tncJca earzyin9 ccmtaainatlld 
Mtariala. 

Sbmt-tem local :lob■ 
-tee! - :LDc:r■a■e in the 
■ai. of ~ and ■erricu 
to nonzuicleata. 

ec-11:NDtof~ 
- iDoiD■rator for 
Nftral.:,un.· 

PotllDtialforlwlardoua 
- ■pil.l.aqe c!urin9 
bauliD9 im:r■uM with haul 
c!i■taDc:e. 

Cont■1-t effectiftly Ccnt&1-t would reaove 
,,_.. •teriala fz:oa public •terial fz:oa envirollMDt&l -· --· Failure of 4i■pc,■al. facility 

coal4 r■nlt iD -· to 
ec!jacent Nai~t■• 

7-23 

llo r■■tricticm■ Oil future 
1- ua• of the flooc! pl.aill -· llbort-teni local jobs ci:nte 
and~intheuleof 
goods aD4 suvice■ to IIOD­
rui;l.dent■• 

Pail.ura of 4i9JIC)tlal. facility 
coal4 rulllt in cont&ainatio 
of ac!jacut aJII!. .sown.­
flaCld plain■• 

Pablic ccacun .....r clo■-
pzazillity of 4iepoea1 
facility would be hi91>. 

Pemanently alter land u■-
~ facility i■ built:. 

...... 
ro 

°' 0 
0 
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llt:a:nuaU,re Public Baalth 

7. Roaloc&l. 4iapoNl in IICIIA Con~1: effecti'ftl.y Con~1: -14 r-■ 
facility ~• -1:arial.■ frca public -t:arial f- ■nTirma■ft1:al 

e:ir:po■un. cantac1:. 

Pallan of 4i■po■al fllCility 
OOlll4 r■nlt 1A uponn 1:o 
adjacent r■■iduta. 

- contaainaot■ -,, 
,_ popalat.d ■-, 
a■-1.1>9 th■ pocantial for 
upo■ar■ to the popala1:1ma. 

7-24 

... r■■=ictioaa Oil future 
1-4 a■■ of t:11■ flood plaiD -· 
lbozt-t■m local job■ cr■■t:ac 
ad 1-u• in tlle NJ.■ of 
good■ - ■■rTic■■ to -­
r■■U.nta. 

l'ailur■ of c!i■po■al facility 
-U r■lllllt in~-
1:ima of a4:l■cut am c!own• 
- f1coc! pl■in■, 

~y alt:ar 1an4 ..... 
..... faoilJ.1:y i■ llailt. 

ll■y puuD■DtlJ alt■r 
aNtba1:ic■ of the ar■■• 

- Jlot■ntial for ■pillaq■ 
c!arin9 ll&al.1A9 incr■u-■ 
with haul c!i■t■nc■• 

II■- of av■il.al>l.■ =-raial 
~l faoil1.1:i■■• 

. :;: .... 

co 
0--
0 
0 
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Table 74 
lcxmtin11edl 

Public Bul.th 

l'lltare ll,_,, •- to '1'CDD 
ia zedaced ■ivnificwltl.y, 
alt:baap the ,.._l will be 
baNd Oil lillited aaplinq 
clatau4U~ 
~ the ...-t of 
eoataaiaatioD. 

'l'C)D lnala in fiah will be 
ncluC..S with tiaa u4 tbue­
fma rial< of ~ of 
'l'alD-fiab will be n4aced. 

7-25 

Puture en,r!=-tal expc>IID% 
to, and m.qr&tioll of, '1'CDD 1 
redDced aip1fic:antly, al­
-- the -1 vill be 
bued on Ua1tad aaapl.illv 

data - Ua,apt1ana "9ud-
11l9 the -t of eoataailla­
tiOD. 

Kld.at1llq aquat.1c eooayataa 
1a dia:rapted. 

~eta reetoration of aice 
tD pn,,iou demllitiona ia IIO 

p,IJaible. 

Defon■tad.Oll reqaind for 

-• and -i opera­
tioll■• 

Bmi..lillg of contaaiA&tad -te 
rial to nl:>■equnt vuce 
llelldlin9 aita■ will J.nareue 
the traffic loada on local 
roa4a aubetantially. 

Will allow fi'l:m:,e uae of 
--=ntaa!Aatad --ya 
ud flcod plain. 

-- 1oc&l. joba c:r .. t• 
anll illcreua in the aale of 

tcoda - ·-· to -ruidenta eaploy9d in raova 
oi,erad.Olla. 

S1pificant tzllCk 11114 heavy 
eqaipaant traffic alon9 va­-Y• rill 41&1:mt> Vild-
1.ile. 
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-:~?~~t~~-~·:::<~~· .. 
-?-.-.. \<< --~~- ift!:,t ·:ii~?)ifl(~,\~;: ~~- ;,,l~~;.1:fift~f-~~'.ftlt:'~~.fi~: 
.·--~~p/-.;:·\. ::--'!"',:-~,:·•,;· , ... ,... ~~~-:;.:· ~-·= 

"t2'~'\l!C~;~~~-~\~lf l~:I;t'.:~·.'C 

lUt:e:1:11at1ve 

~ 
(Appliu to Alt:e:1:11at1ve■ 4 
tbza"9h7l 

: _:·.::~ ;~r.-:~---:~-.:.- 1

1~-- --~~; .. , 

'hble7-4 
(oontinuedl 

Patm:e h- up,■-- to 'l'CDD 
i■ Ndaced ■ipif:l.eantly, 
altllou9h - -1 will be 
bu..i. OD Uait:ed ■-1ia9 
dat:a 11114 -■--pe1-
ft9■ZdiD9 tbll - or 
c:aatlllWl&tiOD. 

'1'alD laftl■ in fi■h vU1 :be 
ntlllCed wit:b ~ 11114 theft­
fol:e n.■t of CGll81l■pt1cn of 
'l'alD-fiab rill bll ndacad. 

7-26 

!'U't1Zft IISlviz..-tal. -= 
ta, 11114 llioiratiGD o:I!, '1'alD 1 
n4m:ed ■i911ificutly, &l­
t:baaqll t:b■ -1 will h■ 
l:IUe4 OD lillited --.J.illq 
4at:a 11114 a■._u,,na "9Ud­
iq t:b■ ■rt■nt or contallina­
UOD. 

llld.atin9 aqutic ■casy■t■a 
i■ 4i■npt■c!. 

Ccl■l>l■t:a .,..mntion of ■it:e 
to pnYioU c:ono!iticna i■ no· 
pouil>l■ • 

ll■lllin9' o:I! contaain&t■d 1111t■• 
rial to ■-■.,.,.t -t■ 
badlinv ■it■■ rill iAc:nu■ 
t:11■ 1:r■f:l!ic loada OD local 
mad■ -tially. 

Will all- fu-■ QM o:I! 
-t■ainat:■4 _t■.,,,.ya 

- fl.ood pl.ai.l>. 

Ulan for future ftlt0Rti01 
~ ~ v■tuW&y. 

~-1'enl loo■l. jcba =■at■< 
11114 incr■u■ in t:h■ nle o:I! 
goada ■ad ■■n1ca to -­
ra■ident■ -l.oy■4 in ,..__ 
operatiOD■• 

SigDificant tnalt 11114 heavy 
■qai-t tn:l!tic:: &10119' -­
t-y■ will di■tmtl wild­
U:I!■• 

CD 
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Altcnatiff 

3. t.ocal Inc:Lnaraticm 
(cont.) 

4. -1.ocal 1=:Lnaraticm 

Table 7-5 
(~) 

Public Health 

.ldditiollal budlinv of 
contaaina- utariala 
(-inq utuiala to 
1=illuator) in<:naa• tha 
p,uatialfor­
apoam9. 

DaUuctiollof'1'C>D 
el.JJlinatea potatial for 
-. - exposure to 
!am. 

-tial air llllia•ion• could 
result ill upoauze buard for 
p,pzlaticm llllllr illc:Lnarator. 

A potm,tial apill. illvalvillv 
tncu canying contallillatad 
utariala. 

7-2B 

Public ccmcun about baring 

bas-. - 1=illuator 
a.arlly to n■id■ntial arau. 

~ily!Jlcnualocal 
-n=uaptian. 

,_tial air -..:1.ou may 
cme da,radatioD of local 
air qaality. 

-idualull-Uraqaire 
-1 an4 811baaquut 
4iapoaal. 

Kar taporarUy altar 
aiatinglaDll-­
danlqaut pa-. 
l'otantial rac!actiaD of 
pmperty ftlaaa darillv 
oparat::l.oa of the facility. 

lldftna aalr1:batic illlpact■ 
4aring -•tion of facility 

c-i-t of buudoua wut 
ilM:1-1:atm: for ~ 
:paan. 

llo n■u:1.c:1:ioDa an future 
land ..... 

Dutzucticn of TCDD alild.­
nata■ tlla potantial for 
-. nl.- into tha 

~-
Sbort-tazm local job■ 
cnatad 11114 illc:r■u• 1n Cha 
■ale of goods and ■■rvice■ 
to ncmra■ident■• 

c-i-t of baArdou 
wute 1=:Lnarator for 
•flllnl year■• -

co 

co . °' 
0 
0 
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5, Diapoaal in --tar 
facllitiu 

~ 'fable 7-5 
(aontinadl 

1'1'blic Beal.th 

- - ~ c:antaaizl&tion 
of surf..,. -ur ~ iii --Uad, Z9l!udmJ poten-

tial public -· 

PountUl for migrat:ian of 
'1'CIID pazticQlatu into 
potable qroandvatu auwl,iu, 

Potential for buar4oull 
-■pillaqe4uinf 
balllin9 incnuu witll baul. 
c!iatance. 

can~t~•the 
abil.J.ty ~ coataainant■ 1:0 

IWJZ'&te ill.to -~ an4 
f1004 plaiA Ul4 c:aa■equantl.y 
reducaa potential for future 

- to acaeya-. 
Potential for grolllll!water 
c:an-tion. 

Loe■ of 1and uae in 
oxi4ation pon4 area • 

... toration - ~ .... 
of ~- facilitiu iii 
pouibla. 

Canta.1-t affecti"nl.y Can-t """14 r_. 
na:nre■ -teriala fzaa pablic maurial fzaa --~tal 
upoeme. c:antact. 

!'ail.an of 4iapoaal facility 
coal4 reaul t in expoa,,re to 
adjacent reeiclent■ • 

7-29 

llo restriction■ on fu1:Ure 
land ,... of the floo4 plain -· 
llllart-tez,a local job■ 

-- - -· in the sale of goods Ul4 ■ernce• 
to IIIOll%Ui41Dta, 

l'ailur■ of 4iilpo■al facility 
coal.d raaul t 1n 
ccataaill.at.icm of adjacent 
Ul4 -.uua floo4 plain&. 

Pablic concarn owr close 
proximity of 4iilpoul 
facility -U be high. 

-■ntl.y altar 1Ul4 ,... 
where facility iii built. 

Nay pemanently altar 
uttlletica of the area. 

ro 
Q'\ 

0 
0 
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Altunative PQl:llic a-1.th 

7. llonloc:al. cliapoeal iD !ICU. Con~ et":factively Ccme.1-t -14 nmive 

faaility - -teriala frca pallUc -terial f%IOII emr~tal 

-.ral 
(Appli- to Uteznativeio 3 
1:11:oup 71 

expoean. ccmtaat. 

PeUua ot" oliapoeal facility 
COlll4 reealt iD upoame to 
adjacent reeidanta. 

- ccmtaainanta away 
l!z<a-1atedanu, 
-=-■Ul!I the poaatial fOr 
ap,nre to tbe -1■t1cm. 

1"111:un -- to TCDD 1a ,,_.,.cl ■ignilicazltly, 
altbou9h tlla ~ will l:le 

bue4 Cll1 laltld 1111Plill9 
data and aa--1oD■ 
re<JUdin9 the extent of 
aontaaination. 

TCDD l""le iD t"i■ll will l:le 
nducedvith dae am!. 

llo reetr1cticme OD :fublre 
l.ud UN ot" the floo4 plain -· Aort-tua local. jcl>a create 
-1-■-iDdlaealeot" 
goodll - nrvice• to 
-idallta. 

PeUua of oliapoeal facility 
=all! nealt iA COGtaaiAatic 
ot" ad:lacut - 40lmetreaa 
tlooclplaiu. 

'-lY alter l.ud UN 
... t"aaility ill bailt. 

lier peZ'IHln-ly alter 

Msthetice ot" tba -· 

Patelltial for epUlate dur1JI 
haul.iDv increaa■ with llaul 
dilltuce. 

11H of available -rcial 
dupo■al faciUtiea. 

-.i of contaaiDatad mate 
dale will allow :for t"ature 
11H O:f l.ud am!. t"acilitiu. 

Sbort-tezm local. :1- =-•te 
- incraae■ iD the eale of 
goodll - .-.... to -­
neidallta ■■ployacl iD nac,,,1 
-ration■• 

thenfore, riek of -ti.al :for bioac:Clmulatic 
~ of TCDD-fieh will of TCDD i■ rednc■d. 
be ~cad. 

7-30 

Potelltial for oontillued con• 
-t:ion of -urway■ -
flood plain ill ~-

"-·~, ~ ',,;;;,~;::~};tii 
,ll ~..,~ '. + 

.,, .. 
-·--..•, 

t~\:~ 
·o·.,.· -· CO 

;·°' 
C)" 
0 
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lltenultiTe 

Dmter.!.aq 
(Appliu to lltunati,re• 3 
tlmla9h 7) 

water Tzea-t 
(Appl.iu to Alternati,ru 2 
thxcm9h 7) 

o:_,,ary storage 
(.lppl.iH to lltunati,re• 3 
tlu:ouqh 7) 

'l'a!lla 7•5 
(caatimzad) 

M41Ucm■l. handUJ>9 of 
caatai.aated -teriala 
lleadl&te ool1ec1:J.ml an4 --t. ■..u-t dzyin9 
etc.) iDcreuM Che poteatial 
torwozurup,ean. 

Dut -Y he v-•ted darin9 
-t:erinv act:1.Titia. 

--t ~- Hlected •ill-!amlevelaill 
water, ~ cllaDce for 
pablic health llasaZd. 

Bffectift abort-ttlZIII 

protection f:cr:a -
aponz-e. 

7-31 

Lui! - wil.l he altenll 
duriq~ticm. 

Leacbate will !NI collec:1:ed 
and t:reeted prior to 
41aabaqe to INdace waten. 

Deforutat:ion ~ to 
- faailit;y. 

Dart-teal 1-1. :lotNI 
cniatec1 aD4 1ncnue ill the 
Aleof,ood8a114aUTic:ea 
to llmlftaidalt■• 

Water in caatact With 
-teainate4 -teriala 
daziD9 ~tion actiou 
wil.l he tnate4 for !alD 
-1 prior to autac. 
water d1ac:lla9a. 

Ddonatation -14 !NI 
nqaintl for flld.Uty. 

Lui! .... will !NI altere<! 
otarin9 iapl-ticm. 

lbort:-tem local job• 
=-tu alld illcreue ill t:he 
sale of _.ta alld ~icu 
to mmna:1.4ent■• 

Ccmtainer bail4iDp """14 
UN local land aru for at 
leaat 2 year■• 

Stara99 l:laildin;a -U 
i-rar■a ... tb■tica. 

Defor■■taticm r■quir■<! to 
elear area. 

Sbort-teaa local job& 
ozeate<! an4 incr■ue in the 
•ale of !JOCl4II an4 sarvic■• 
to DOllr■■iclutll. 

..... 



Altu11ad.n 

Soll4ificatioa (Applin to 
Altu11ad.fta 5 tbzougl1 7) 

Dll,'Wlr!C2/ll5 

Pablic lleal.th 

PabUc coal4 ... ....- to 
cant:aailla- ll&teriala ud 
IIOlidily1Dq -tll wlu.alt. ..,. 
dzbozDe durUVJ illpl•• 
tad.on. 

7-32 

loliilyinq - cm,UIWl&tad 
aaarLaJ.elloGl.4-..... 
caui4en!l.ly thlo aigra1:imL 
of 'fCDD. 

A 1aqe - of 11&tm:al. 
-az:auedfor 
pnpuiDg the aoli4ifyiDg ........ 

::_ ~~ .. ;( -~ . .i 
- ..... •:. 



1:able: 1-, 
ummnmw. .&ULtna 

Affl.lCAl1&/ISLB¥IJII J.M, amn..atCIIS, POLtCUI, .&Ill SDlll&IDSt 

IIDEP1AL ~ fl& -'II - J1.0Clll'Ulll 

1-Mlor laat:rict &ccua ) a.,utatioD .. &ccua _. lbdtor Nlp;att.. JD-place Conyiaplpt Local lllctaaratl• loalocat lllci.Nratlm t.oul piepot•l IDlllocal Di■poaal 

112!/l!Sll/ ... blurdo111■ ... haur ...... u i■ JllJ bua:l'dou W■t■ .. h'f•t I local laclll- Appll.u•1a1 -local Jalnaat I local •lr .t,ppllcable1 nonlocal di■-
Artao■-1 •at• ii IID\ --ldorti--4 ,.- ..... w .. entos' _.t .__tn.te 1•1-rator ... , lane poul lac.Ulty aa■t poa■l facility •■t b■H .......... -lodor tit• of '1-• of ---•-1.n· • ICl1 penlt1 tra■• ---■tr■te ablaa ■ Itel.I. ,.mt; tr■111port 
ll■lt■ -,of -·· ,on_, ... - KIAr-.utr ..... t■ r-,dru ICM. MA:lie■t 
lleplatlana .. tlut 

f■tld.U for lli.l ao act.:loaa IIAJ no actlN■ affectblt 11a1 .. nt1 NCUllll:l• lale9ut.J s-airal of .. lnut1 naow•l of ,...., .. , ,_.,al of lalewn.t; Naow■l of 
ltruc:Nn■ la ■ltecttaa ant- a.l&Ale vat■l'I ilatlonaa1t Met coatatuted •t■l'bl■ cm.teat.utM illlt■rlall coataiuted Mt■rl■l■ coatablt■d MUdall 
or .Hf■ctlna .... i.v■tel't 111■ 1.aa •Uftllana ftta VIUINaJ■ all■t fna wteni-,■ ... c f roa •tavll7■ ••t fna wtnwa71 ..at 
-llAl>l• _.t Ill.Atala ltaolla'da .. t ■lalaa ltan4a1'41 _., ■talam at:udard■ ... t ..... H.■nul'4■ 
Water■ of U. 
U.S. 

ll!lllS ...... .,.'- M;aautuUNbarp au., ■o wt■r •11- ... ll-1•1 - per- ... ll-1"1 ll'IU per- App11 .. •1a1 ll'IU .... AppliCDl■ J NPISS par-..... olllcbar .. -·· ■It ...... ry for •u• ail MCUNIJ tor •11- ■Lt MCNNl'J' !01' 4ll· alt aecuury tm 111■-
I cbaqa Of IMt■J" frca cllllret of wtu fna marpol ... -- cur .. of weer fr• 

w dnaterl .. ,rouu --toe-• llewtu1Jat proc■H .. watariJt& procu■ 
w 

Appltcatci ucnatlon b■poa,nlD 1111 DO COD- ll.&5 aD CDll■tnletlaa jppllca'll.111 CGMUIICI• AppllcaJ.e1 ucnatloa ...,U.cable1 ucawatlaa ippllcable5 ucuatloa 
• , .... p1ala 1tnactlaa ldU wlll OCClll' cloonll-• la •Ul _ _.._ • .,. nll .. _ ... ._ • .,. nll - .... dl-1 nu- ... ,1_..1 
or Wltl-■ ..... floN pllla ■torll' ■-II traat■Mlt ■tor ...... tnatMllt facllltle1 will M faclUtlao vUl lie 
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Section 8 

COST ANALYSIS AND IMPLEMENTATION SCHEDULE 

COST ANALYSIS 

The NCP requires that comparative cost estimates be 
developed for remedial action alternatives. The capital 
cost and present worth estimates for each of the 
alternatives are given in Tables 8-1 and 8-2 for the 
waterways and the flood plain and the wastewater facilities, 
respectively. The cost summaries for each alternative 
except the No Action alternative are presented in Tables 8-3 
through 8-14. Detailed cost estimates are given in 
Appendix C. Changes in the assumptions, design criteria, 
waste volumes, site conditions, or contingencies for an 
alternative will affect the estimated costs. 

The cost estimates are order-or-magnitude estimates as de­
fined by the American Association of Cost Engineers. These 
estimates are defined as follows: 

Order-of-Magnitude Estimate 

An approximate estimate made without detailed engineer­
ing data. Some examples would be: an estimate from 
cost versus capacity curves, an estimate using scaleup 
or scaledown factors, and an approximate ratio estimate. 
It is normally expected that an estimate of this type 
would be accurate within plus 50 percent or minus 30 
percent. 

The capital costs presented in the cost tables include the 
operation and maintenance costs that are required to carry 
out the initial remedial actions. O&M costs presented are 
those costs incurred after the initial remedial action 
(installation of fences, signs, and wells; containment; 
removal and storage or incineration) that are necessary to 
ensure continued effectiveness of a remedial action and 
achievement of its objectives. Examples of operation and 
maintenance costs are ongoing site monitoring and 
maintenance of facilities to restrict access. 

Contingency allowances have also been included in the cost 
estimates. These allowances account for normal process re­
finement and unknown site conditions. Allowances are also 
included for engineering and administrative costs. Allow­
ances for inflation, additional contaminated material, and 
abnormal technieal difficulties are not accounted for in the 
contingency. The indirect benefits and costs of items that 
are not easily quantifiable, such as lost revenue if fishing 
is banned in the Bayou, are not included in the cost analyses. 
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Table 8-1 
COST SUMMARY 

WATERWAYS AND FLOOD PLAIN 
REMEDIAL ALTERNATIVES 

No Action 

Restrict Access and 
Monitor Migration 

In-Place Containment 

Local Incineration 

Nonlocal Incineration 

Local Disposal 

Nonlocal Disposal 

Capital Cost 
$ million 

$ 0 

1.6 

4.6 

240 

220 

65 

79 

Notes: Discount rate• 10 percent. 
Costs in 1986 dol~ars. 

DE/VERTC6/021 
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Present Worth 
$ million 

$ 0 co 
N 
co 

1.4 
°' 

3.8 0 
0 

160 

140 

49 

55 
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Table 8-2 
COST SUMMARY 

WASTEWATER FACILITIES 
REMEDIAL ALTERNAUVES 

Alternative A Alternative B 
Capital Present Capital Present 

Cost Worth Cost Worth 
$ million $ million $ million $ million (l'\ 

N 
No action $ 0 $ 0 $ 0 $ 0 co 

Restrict Access, °' Abandon Facilities, 0 
and Monitor Migra- 0 
tion l.9 1.7 NA NA 

Local Incineration 120 83 140 97 

Nonlocal Incineration llO 78 130 90 

Disposal in Wast-ater 
Facilities 57 40 NA NA 

Local Disposal 61 43 63 48 

Nonlocal Disposal 71 45 76 53 

Notes: Discount rate • 10 percent. 
Costs in 1986 dollars. 
Alternative -A--Cleaning se-r line. 
Alternative B-Removal of s-.r and pipe zone material. 

DE/VERTC6/022 
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Table 8-3 
COST SUMMARY 

WATERWAYS AND P'LOOD PLAIN 
RESTRICT ACCESS AND MONITOR MIGRATION 

REMEDIAL TECHNOLOGIES/ 
FACILITIES 

Restrict Access and 
Monitor Migration 

Mobile Water Treat-
ment Facility 

SUBTOTAL 

Mobilization, Bonds, & 

Insurance 

Health & Safety 

CONSTRUCTION SUBTOTAL 

Bid eo·ntingencies 

Scope Contingencies 

CONSTRUCTION TOTAL 

Permitting & Legal 

Services During 
Construction 

TOTAL IMPLEMENTATION 
COST 

Engineering Design Cost 

Percent 

s.oo 

7.00 

15.00 

10.00 

s.oo 

7.00 

(" of Construction Total) 10.00 

TOTAL COST 

Notes: Discount rate• lO percent 
Costs in 1986 dollars. 

OE/VER'l'C6/023 
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Capital 
Cost 

$ million 

$0.68 

0.25 

0.93 

0.05 

0.07 

l.04 

0.16 

0.10 

1.30 

0.07 

0.09 

1.46 

0.13 

$1.6 

O&M Present 
Cost Worth 

$ million $ million 

$0.03 $0.65 

0.21 

0.03 

0.03 

o.os 

0.12 

0.08 

0.05 

0.07 

$1.4 

0 
f'('\ 

co 
CJ', 

0 
0 



Table 8-4 
COST SUMMARY 

WATERWAYS AND FLOOD PLAIN 
IN-PLACE CONTAINMENT 

Capital O&M 

REMEDllL ACTIONS/ 
FACILITIES 

Rechannel1ze Waterways 

Cover Flood Plains 

Mobile Water Treatment 
Facility 

SUBTOTAL 

Mobilization, Bonds, & 

Insurance 

Health & Safety 

CONS'l'RtJCTION SUBTOTAL 

Bid Contingencies 

Scope Contingencies 

CONSTRUCTION TOTAL 

Permitting & Legal 

Services during 
construction 

TOTAL IMPLEMENTATION 
COST 

Engineering Design Cost 

Percent 

7.00 

7.00 

15.00 

10.00 

5.00 

7.00 

(\ of Construction Total) 10.00 

TOTAL COST 

Notes: Discount rate• 10 percent. 
Costs in 1986 dollars. 

DE/VERTC6/024 

s-s 

Cost Cost 
$ million $ million 

$1.79 

0.61 

0.25 

2.64 

0.18 

0.18 

3.01 

0.45 

0.30 

3.76 

0.19 

0.26 

4.22 

0.38 

$4.6 

$0.03 

0.03 

0.06 

Present 
Worth 

$ million 

$1.43 

0.63 

0.21 

0.14 

0.14 

0.34 

0.23 

0.14 

0.20 

0,34 

$3.8 

..-
r<'l 

co 

°' 0 
0 



Table 8-5 
COST SOMMAltY 

WATERWAYS AND FLOOD PLAIN 
LOCAL INCINEMTION 

Capital O&M 

Percent 

REMEDIAL TECHNOLOGIES/ 
FACILITIES 

Remove Material 
Sediment Dewatering 
Fixed Water Treatment 

Plant 
Temporary Storage 
Local Incineration 
Mobile Water Treatment 

Facility 

SUBTOTAL 

Mobilization, Bonds, & 

Insurance 
Health & Safety 

CONSTRUCTION SUB'l'OTAL 

Bid Contingencies 
Scope Contingencies 

CONSTRUC'l'ION TOTAL 

Pe:cmitting & Legal 
Services During 

Construction 

TOTAL IMPLEMEN'l'ATION COST 

Engineering Design Cost (I of 

5.00 
7.00 

15.00 
30.00 

7.00 

7.00 

Cost Cost 
$ million $ million 

$9.09 $0.02 
1.92 o.oo 

3.93 0.00 
13.51 o.oo 
92.39 0.00 

0.25 

121.08 0.02 

6.05 
8.48 

135.61 

20.34 
40.68 

196.63 

13.76 

13. 76 

224.16 

of Construction Total) 10.00 ~ 

TOTAL COST $240 

Notes: Discount rate - 10 percent. 
Costs in 1986 dollars. 

DE/VERTC6/025 
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Present 
Worth 

$ million 

$5.64 
1.44 

2.95 
8.39 

57.36 

0.19 

3.76 
5.26 

12.63 
25.26 

8.55 

e.55 

!!.:!! 
$160 

(\J 

l"'I 

o:J 

°' 0 
0 



Table 8-6 
COST SUMMARY 

WATERWAYS AND P'I.OOD PLAIN 
NONLOCAL INCINERATION 

Capital O&M 

REMEDIAL TECHNOLOGIES/ 
FACILITIES 

Remove Material 
Sediment Dewatering 
Fixed Water Treatment 

Plant 
Temporary storage 
Nonlocal Incineration 
Mobile Water Treatment 

Facility 

SUBTOTAL 

Mobilization, Bonds, & 

Insurance 
Health & S~ety 

CONSTRUCTION StlB'l'O'l'AL 

Bid Contingencies 
Scope Contingencies 

CONSTRUCTION TOTAL 

Permitting & Legal 
Services During 

Construction 

TOTAL IMPLEMENTATION COS'l' 

Engineering Design Cost (I 
of Construction Total) 

TOTAL COSTS 

Percent 

4.00 
7.00 

20.00 
15.00 

5.00 

s.oo 

10.00 

Notes: Discount rate • 10 percent. 
Costs in 1986 dollars. 

DE/VERTC6/026 
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Cost Cost 
$ million $ million 

$9.09 
1.92 

3.93 
13.51 
94.72 

0.25 

123.41 

4.94 
8.64 

136.99 

27.40 
20.55 

184.93 

9.25 

9.25 

203,42 

..1:!:.!2. 

$220 

$0.02 
o.oo 

o.oo 
0.00 
o.oo 

0.02 

Present 
Worth 

$ million 

$5.64 
1.19 

2.95 
8.39 

58.81 

0.19 

3.07 
5.36 

17.01 
12.76 

5.74 

5.74 

~ 

$140 

t<'I 
r<'i 

co 

°' 0 
0 



Table 8-7 
COST SUMMARY 

WATERWAYS AND FLOOD PLAIN 
LOCAL O:tSP0SAL 

C&pital 0511 Present 
cost Cost Worth 

Percent $ mil.lion $ million $ million 

REMEDIAL TECHNOLOGIES/ 
FACILITIES 

Remove Material $9.09 $0.02 $6.21 
Sed:illlent o-atering l.92 o.oo l.31 
Fixed Water Treatment 

Plant 3.93 0.00 2.95 
Temporary Storage ll.96 o.oo 8.17 
Local Disposal 7.72 0.40 7.99• 
Mobile Water Treatment 

Facility 0.25 0.19 

SUBTOTAL 34.86 0.41 

Mobilization, Bonda, & 

Insurance s.oo 1.74 1.19 
Health & Safety 7.00 2.44 l.67 

CONSTRUCTION SUBTOTAL 39.05 

Bid Contingencies 15.00 5.86 4.00 
Scope Contingencies 20.00 7.81 5.33 

CONSTRUCTION TOTAL 52.71 

Penu.tting & Legal 7.00 3.69 2.52 
Services During 

Construction 7.00 3.69 2.52 

TOTAL IMPLEMENTATION COST 60.10 

Engineering Design Cost (\ 
of Construction Tota.l.) 10.00 ...2.:.ll ~ 

TOTAL COST $65 $49 

aincludes a present worth allowance for a disposal facility replacement 
of $0.18 million, which assumes a facility life of 30 yr. 

Notes: Discount rate• 10 percent. 
Costs in 1986 dollars. 

DE/VERTC6/027 
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Tabl.e 8-8 
COST SUMMARY 

WATERWAYS AND FLOOD PLAIN 
NONLOCAL STORAGE 

REMEDIAL TECHNOLOGIES/ 
FACILITIES 

Remove Material. 
Sediment Dewatering 
Fixed Water Treatment 

Pl.ant 
Temporary Storage 
Nonlocal Storage 
Mobile Water Treatment 

Facil.ity 

SUBTOTAL 

Mobilization, Bonds, & 

Insurance 
Health & Safety 

CONSTRUCTION StJBTOTAL 

Bid Contingencies 
Scope Contingencies 

CONSTRUCTION TOTAL 

Pei:mitting & Legal 
Services During 

Construction 

TOTAL IMPLEMENTATION COST 

Engineering Design Cost c, 
of Construction Total) 

TOTAL COST 

Percent 

4.00 
7.00 

20.00 
15.00 

5.00 

s.oo 

10.00 

Notes~ Discount rate• 10 percent. 
Costs in 1986 dollars. 

DE/VERTC6/028 
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Capital 
Cost 

$ million 

$9.09 
l.92 

3.93 
11.96 
16.55 

0.25 

43.70 

1.75 
3.06 

48.51 

9.70 
7.28 

65.49 

3.27 

3.27 

72.03 

~ 

$79 

O&M 
Cost 

$ million 

$0.02 
o.oo 

o.oo 
o.oo 
0.00 

0.02 

Present 
Worth 

$ million 

$6.21 
1.31 

2.95 
8.17 

ll.31 

0.19 

l.19 
2.09 

6.63 
4.97 

2.24 

2.24 

$55 

I.!"\ 

I"'"\ 

ro 

°' 0 
0 



Table 8-9 
COST SUMMARY 

WASTEWATER FACILITIES 
RESTRJ:CT ACCESS, ABANDON FACILITIES, AND MONITOR MIGRATION 

Percent 

REMEDIAL TECHNOLOGIES/ 
FACILITIES 

Restrict Access, 
Abandon Facilities, 
and Monitor Migration 

Mobile Water Treatment 
Facility 

SUBTOTAL 

Mobilization, Bonds, & 
Insurance s.oo 

Health & Safety 7.00 

CONSTRUCTION SUBTOTAL 

Bid Contingencies 15.00 
Scope Contingencies 10.00 

CONSTRUCTION TOTAL 

Permitting & Legal s.oo 
Services During 

Construction 1.00 

TOTAL IMPLEMENTATION 
COST 

Engineering Design Cost 
(I of Construction) l.0.00 

TOTAL COST 

Notes: Discount rate• 10 percent. 
Costs in 1986 dollars. 

DE/VERTC6/029 
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Capital 
Cost 

$ million 

$0.89 

0.25 

1.14 

0.06 
o.os 

1.27 

0.19 
0.13 

1.59 

o.os 

0.1.1 

1.78 

2.:1:! 
$1.9 

OQI 

Cost 
$ million 

$0.03 

Present 
Worth 

$ million 

$0.82 

0.21 

0.04 
0.06 

0.15 
0.10 

0.06 

0.09 

$1. 7 

'° f'('\ 

a:) 

(J'\ 

0 
0 
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Table 8•10 
COST SUIIIIARY 

IIASTIIIATZR PACILI'l'IES 
OOCAL IHCilfBRM'IOH 

Altarnatin A Alternative B 
Capital oa Present Capital oa PreHnt 

~ Cost Cost ~ _£2!L £2tt ~ 

RDm>IAL m:eNCI.0GIES/ r-
FICILITIES 

I""\ 

Reaove Natl/ CD 

TnatMnt a, 
Pac:ilitia Sl.05 so.oo so. 72 $1.0S $0.00 $0.72 0 

0 
Raove Natl/ 

Sewers 0.6' 0.70 0.01 0.'8 1.13 o.oo 0.77 

Sludge De-
nte_ri119 6.80 o.oo 4.64 6.80 0.00 4.64 

Pi.zed llater 
Tnataent 
Plant 3.44 0.00 2.58 3.44 o.oo 2.58 

'?aporary 
Storage 11.29 0.00 7.71 12.17 o.oo 8.31 

Local 
Incineration 35.25 o.oo 24.0B 44.02 o.oo 30.06 

Mobile Water 
Tnatamt 
Facility 0.25 0.19 0.25 0.19 

SIIB'1'0TAL 58.78 0.01 68.86 o.oo 

Mobiliaatiaa, 
Bollds, Ii 

l111111r11DC11 s.oo 2.94 2.01 3.44 2.3S 

Health Ii 
Safety 1.00 ,.11 2.81 4.82 3.29 

CCIHSTRIJCTI(IJ SIJl!'f0'?AL 65.84 77.12 

Bid ContiDgencies 15.00 9.88 6. 75 11.S7 7.90 

Scope ContiD9C<=ies 30.00 19.75 13.49 23.14 1s.ao 

CONS'l'RUC'?Iotl rorAL 9S.47 111.83 
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Table 8-10 
(continued) 

Alternative A Alternative B 
Cepital Or.II PreHnt Cepital Or.II Prffant 

~ ...J:2!L ~ ~ ...J:2!L ~ ~ 

Peniittill9, 
Leg-al 7.00 6.68 4.56 7.83 5.35 

Services Durill9 CX) 

CODBtruc:ticm 7.00 6.68 4.56 7.83 5.35 l""'i 

'r0'?AL DIPLEIIEIITM'IOII 
co 

COST 108.83 127.48 
(J'\ 

0 
l!'.D911leerill9' Design Coat 0 

(\ of Co1111truct1oll 
Total) 10.00 ~ ...!:!! .!!.:.!! ..1.2:ll 

'r0'?AL COST $120 $83 $140 $97 

HODS: Diac:oaDt rate • 10 percent. 
Coats .111 1986 dollan. 

Alternative A~N11in9 - 1:llle. 
Alternative B--~al of-rand pipe•- Nterial. 

DE/VElm:6/030 
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table 8-11 
COSl: S100WtY 

WAS7EWill!!ll FACILllIES 
NOltt.OCAL IllCDll!linOR 

Alternatin A Altemative B 
Capital 0&K PreHllt Capital 0&K PntHnt 

~ -3.!L ~ ..!2!l!!... -3.!L ~ ~ 

Rl!MIDIAL m:BHOLOGUS/ a-, 
FACILinES 

I'<'"\ 

Remve Matl/ co 
lntataallt a-, 
Facilitiu $1,05 $0.00 $0.72 $1.05 $0.00 $0.72 0 

0 
._.,. Matl/ 
s-r■ 0.10 0.01 0.48 1.13 o.oo 0.77 

Sludge De-

watering 6.80 o.oo 4.64 6.80 o.oo 4.64 

Fiad Water 
lreatlNDt 
Plant 3.44 o.oo 2,58 3.44 o.oo 2.58 

lellporary 
Stonp ll.29 o.oo 7.71 U.l.7 o.oo a.31 

Nonlocal 
Incineration 37,87 o.oo 25,86 46.59 o.oo 31.82 

Mnbile Water 
lntataellt 
Facility 0.25 0.19 0,25 0,19 

SUJmXCAL 61.40 0.01 71.44 o.oo 

Mnbilbation, 
Bonds, & 
Insurance 4.00 2.46 l.68 1.86 l,95 

Health & 
Safety 7.00 4.30 2.94 s.oo 3,42 

COMS1'Rl!Cn011 SllB70'.l'AL 68,lS 79.30 

Bid Continpncua 20.00 13.63 9.31 lS.86 10.83 

Scope Continpnciea 15.00 10.22 6.98 U.89 e.12 

OONs:rRIJCJ:IOH lO'UL 92.00 107.05 
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Pemitt1.D9, 
Leval 

Services Dur1.D9 
CcnstructiaD 

'l'0'fAL IIIPLl!lll!llTAIOlf 
COST 

ED91Daer1D9 Duign Coat 
(I of CoutructiOD 
Total) 

'f0'rAL C0ST 

s.oo 

5.00 

10.00 

Capital 
_.£2!L 

,.60 

,.60 

101.20 

..!:l!!. 

$110 

NOl'ES: 01-t rate • 10 pezcmt. 
Costa 1D 1986 dollan. 
Alternative A-Cl-in9 •- line. 

Table a-11 
(contillued) 

Alternauve A 

3.1' 

3.U 

...!!.:!! 

$78 

Alternative a-a.o.,a1 of - aad pipe &- u.terial. 

DE/VERTC6/031 
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Alternative B 

5.35 3.66 

0 

5.35 3.66 s::t 

co 
(J\ 

117. 75 0 
0 

.!2:1!! ...!:1! 

$130 $90 



Table 8-12 
COST SUMMARY 

WASTEWATER FACILITIES 
DISPOSAL IN WASTEW1\TER FACILITIES 

Capital O&M 
Cost Coat 

Percent $ million $ million 

REMEDIAL TECHHJLOGIES/ 
FACILrl'IES 

Remove Matl/Treatment 
Facilities $1.05 $0.00 

Sludge Dewatering 6.80 o.oo 
Fixed Water Treatment 

Plant 3.44 o.oo 
Solidification 2.58 0.00 
Temporary Storage ll.29 o.oo 
Disposal in Oxidation Ponds 3.67 0.02 
Plugging of Sewers 1.06 o.oo 
Mobile Water Treatment 

Facility 0.25 

StJB'l'OTAL 30.14 

Mobilization, Bonds, & 
Insurance 5.00 1.51 

Health & Safety 7.00 2.11 

CONSTRUCTION SUBTOTAL 33.76 

Bid Contingencies 15.00 5.06 
Scope Contingencies 20.00 6.75 

CONSTRUCTION TOTAL 45.58 

Permitting & Legal 7.00 3.19 
Services During 

Construction 7.00 3.19 

TOTAL ZMPLEMmlTATION COST 51.96 

Engineering Design Cost (I 
of Construction Total) 10.00 ~ 

TOTAL COST $57 

Notes: Discount rate• 10 percent. 
Costs in 1986 dollars. 

DE/VERTC6/032 
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Present 
Worth 

$ million 

..--
<;;I" 

$0.72 CX) 

4.64 °' 0 
2.58 0 
1.76 
7.71 
2.35 
0.76 

0.19 

1.03 
1.44 

3.46 
4.61 

2.18 

2.18 

i:!! 
$40 



Table 8-13 
COST SUMMARY 

WASTEWATER FACILITIES 
LOCAL DISPOSAL 

Alternative A Al t.eruative B 
Capital 0'11 Pruent Capital oa PntNDt 

COit Cost llortll CClllt Cost llorth 

!!£sm ($1,000) ($1,000) ($1,000) ($1,000) ($1,000) ($1,000) 
RDIEDIAL 'l'EBIIOLOGIBS/ 

FACILITIES 

N 
Raove Natl/ s;:j~ 

'l'reat.aellt co 
Facilities $1.05 $0.00 $0.7:z $1.05 $0.00 $0.72 a-

RlmcweNatl/ 0 

Sewn 0.70 0.01 0.'8 l.U o.oo 0.77 0 

Sludge De-
vaterill; 6.80 0.00 4.64 6.80 C.00 4.H 

Find Nat.er 
'l'reat:aent 
Plant 3.44 0.00 2.58 3.« 0.00 2.58 

Solidificaticm 2.58 0.00 1.76 2.58 0.00 1.76 

Taporu,, 
Storage 11.29 0.00 7.71 12.17 0.00 8.31 

Local 
Dispoaal 6.36 0.40 ,.21• 6.40 0.40 ,.24• 

llobile !later 
'l'reat:Mut 
l!'acilitJ 0.25 0.19 0.25 0.19 

SlllffO!'AL 32.47 0.41 33.82 0.40 

ltobilisaticm, 

Bcmda, ' 
Insurance 5.00 l.62 1.38 1.69 1.15 

Health' 
Safety 7.00 2.27 1.81 2.37 1.62 

ClHl:fRUC'fll.4( S1IBTODL 36.37 37.88 

Bid Colltillg9Dc:iu 15.00 5.46 3.17 5.68 3.88 

Scope Cont1D990Cies 20.00 7.27 3.53 7.58 S.17 

COIISTRUCTION TOTAL 49.10 Sl.U 
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capital 

~ 

Permittf.n& & 
Legal 7.00 3.44 

Servicu During 

Conatruction 7.00 3.44 

1'0:rAL lMPLDl!IIUnO!I 
COS'I S5.97 

En1r. Dllaign Cost 
( .. of Coutr. 
Total) l0.00 ~ 

1'0:rAL COS% $6l 

Table 8-13 
(continued) 

Alternative A 
0&11 

£2!! 
Pre•ent 

~ 

2.44 

2.44 

..1:.!!! 

$43 

Capital 

_£2!!_ 

3.58 

3.58 

58.29 

-hl! 

$63 

Alternative B 
O&M 

£2!! 

alncludu a pra•ant worth all-..c:e for dupoaal facility repl...-nt of $0.18 111111:lon 
wbicb .. _. a facility life of 30 yr. 

Notu, Dhcount rate • 10 percent. 
Coats in 1986 dollar■• 

Alternative A--Clunf.n& •-r line. 
Alternative B--~al of •-rand pipe zone 111atarial. 

DE/VER:IX:6/033 
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2.44 

2.44 
I") 

"'" ro 
O', 

0 
0 

~ 

$48 
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Table 8-14 
COST SUMMARY 

WASTEWATER FACILITIES 
NONLOCAL DISPOSAL 

Altemative A Alternative B 
Capital o"' Present Capital OQI PreNat 

Cost Coat Wortll Cost Cost Wortb 

~ ($1,000) ($1,000) ($1,000) ($1,000) ($1,000) ($1.000) 

REIIEDIAL 'l'llCllll0LOGIES/ 
FACILITIES 

Raove llatl/ s::/" 
'f'nat:Mnt s::/" 
Facilities $1.05 $0.00 $0.72 $1.05 $0.00 $0.72 co 

»-ovellatl/ °' 
s-. 0.70 0.01 o.,e 1.13 o.oo 0.77 0 

0 
Sludge De-

1111terill9 6.80 o.oo •• 6. 6.80 o.oo ,.u 
Fixed Water 

Tnat:Mnt 
Plant 3.U o.oo 2.58 3.ff o.oo 2.se 

Sol141f1cat1ou :i.se o.oo 1.76 2.58 o.oo 1.76 

_:} 

Taporary 
Storage 11.J!I o.oo 7.71 12.17 0.00 8.31 

llolllocal 
Dispoaal 13.'7 o.oo 9.20 14.57 0.00 9.95 

llol)il• Water 
Tnataant 
Facilit:, 0.25 0.19 0.25 0.19 

SIIB'roTAL 39.58 0.01 n.99 o.oo 

llobil1Ht1CIII, 

Bands, ' 
lDSU%'UICII 4.00 1.58 1.35 1.68 1.15 

Healtll & 
Safety 7.00 2.77 2.09 2.M 2.01 

C0NS'l'Rtx:TICII SIJBTO'l7d. f3.H '6.61 

Bid Cont.Ulgeaciu 20.00 8. 79 3.61 9.32 6.37 

Scope Coatillgac:ies 15.00 6.59 3.38 6.99 ,.78 

COhSiRUCX..:CII TOTAL 59.31 62.92 
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Pen1.tt1D9' 
Le<Jal 

S.nieu DuriD!J 
ccmatrucuon 

mTAL IIIPLIIIERl7d'IOH 

COST 

ID91Dear1Dq Design Coat 
( 1' of Coutruct.iaa 
Total) 

mTAL COS'r 

5.00 

s.oo 

10.00 

Capital 

~ 

2.97 

2.97 

65.25 

-l.:!! 

$71 

Notes:. D1-t rate• 10 percent. 
Costa 1D 1986 clollars. 

Table 8-14 
(continued) 

Alternative A 
Praent 

....!!2n!L 

2.20 

2.20 

_hl! 

$65 

Alternative A--CleaniDIJ sewr lille. 
Alternative B--llaoffl of -r and pipe scme •terial. 

DE/VER'.l'C6/034 
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Alternative B 
Capital 

~ 

3.15 2.15 L!\ 
s::;;-

3.15 2.15 
co 

°' 0 
69.22 0 

.....!:l! __!:,ll 

$7' $53 

,, 



The feasibility-level cost estimates shown have been 
prepared for guidance in project evaluation and 
implementation from the information available at the time of 
the estimate. The final costs of the project will depend on 
actual labor and material costs, actual site conditions, 
productivity, competitive market conditions, final project 
scope, final project schedule, the firm selected for final 
engineering design, and other variable factors. As a 
result, the final project costs will vary from the estimates 
presented herein. Because of these factors, funding needs 
must be carefully reviewed prior to making specific 
financial decisions or establishing final budgets. 

SOURCES 

The sources used in developing the cost estimates included 
the following: 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Richardsons--Process Plant Construction Estimating 
Standards, 1985. 

Means Construction Cost Data, 1985. 

Marshall Evaluation Services, 1986. 

CH2M BILL REM/FIT Cost Estimating Guide, prepared 
by Mike Morrison and Greg Peterson, July 1985. 

•Love Canal Sewers and Creeks, Remedial Alterna­
tives Evaluation and Risk Assessment,• an EPA Re­
gion II feasibility study, March 1985. 

•Feasibility Study of Final Remedial Actions for 
the Minker/Stout site,• Second Agency Review Draft 
submitted to EPA Region VII in February 1986. 

•oraft Focused Feasibility Study Report for Romaine 
Creek, Missouri,• submitted t~ EPA Region VII, 
July 1985. 

•oraft Feasibility Study Report for Cecil Lindsey. 
Site, Newport, Arkansas,• EPA Region VI Report, 
June 3, 1985. 

Cost information from vendors. 

Remedial action costs incurred at Missouri sites. 

ASSUMPTIONS 

The general assumptions made in preparing these cost esti­
mates include the following: 

8-20 

'° s:;J-

co 

°' 0 
0 



1. Personnel exposed to the TCDD-contaminated soil would 
wear Level C personal protective gear. Individuals 
working around the soil but not directly exposed to it 
would wear Level D gear. The use of Levels C and D 
personnel protective gear will reduce worker efficiency, 
shorten summer work periods, and include other health 
and safety requirements. For Level C, these effects 
have been reported to increase labor requirements by at 
least three times over standard conditions. 

2. 

3. 

Community relations planning would be included for all 
alternatives to keep the community informed of progress 
at the facility and of any potential hazards that may 
exist. 

Stringent dust control would be required for any alter­
native that involves significant soil disruption or 
handling. Dust control would be provided by water spray. 

4. Unless otherwise noted, costs are for the Jacksonville, 
Arkansas, area for the year 1986. 

5. The discount rate for economic analyses, 10 percent, 
was used in determining the present worth of each of 
the alternatives. This is the discount rate stated to 
be used .in the Guidance of Feasibility Studies under 
CERCLA (U.S. EPA, Aprli 1985). 

6. The u.s. EPA Guidance on Feasibility Studies under 
CERCLA (U.S. EPA, April 1985) states that the economic 
analysis period should not exceed 30 yr. Thirty years 
was the economic period used. The estimated remedial 
costs for most of the alternatives occurred within this 
30-yr period. However, the local disposal alternatives 
are expected to require replacement of the major disposal 
features periodically, assumed to be 30 yr·. These re­
placement costs were incorporated into the economic 
analysis. 

7. The first year of the economic analysis is assumed to 
be the year when design of the remediation action is 
initiated. 

8. The years in which the costs are assumed to incur are 
indicated in the implementation schedules, which are 
discussed later in this section. 

10. Excavation costs were based on total estimated volume 
to be removed including overexcavation. 

11. The costs were generated assuming that the waterways 
and the flood plain would be remediated separately from 
the wastewater facilities. If both areas are remediated, 
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some costs could be reduced by using facilities for 
both sites1 for example, water treatment plant and 
temporary storage facilities. 

12. It was assumed that the ash and other incineration 
wastes would be delisted. 

13, Temporary facilities (for example, the water treatment 
facility were assumed to be cleaned, delisted, and 
salvaged after their use at this site. 

The specific assumptions concerning quantities and methods 
of implementation were presented in Sections 5 and 6. 
Estimated unit costs are presented in Appendix C. 

SENSITIVITY ANALYSIS 

The effect of some key variables on the capital costs was 
determined. The following parameters were varied: 

0 

0 

0 

Contractor fees for incineration or disposal. The 
incineration fee (both local and nonlocal) and the 
fee charged by a nonlocal disposal facility for 
accepting the waste were varied. 

Haul distance to nonlocal incinerator and to non­
local RCRA dis~osal facility. A range of haul 
distance of 10 to 500 miles was used. Currently, 
no offsite facility has indicated it would accept 
the TCDD-waste from this site. 

Level of Cleanup/Quantity of Material. Waterways 
and Flood Plain--Two additional levels of cleanup 
were examined in the sensitivity analysis. One 
level assumed all the contaminated loose bottom 
sediment in Rocky Branch and Bayou Meto that was 
identified in the RI would be removed. Also, 
those flood plain areas with TCDD levels greater 
than or equal to 0.25 ppb (about 800 ac) would be 
remediated. 

The other level of cleanup was 2.5 ppb for the 
flood plains and waterways. Only the northern 
section of Rocky Branch and its adjacent flood 
plain were identified in the RI as having TCDD 
levels of this magnitude. 

Wastewater Facilities--Most of the contaminated 
material lies in the sludges of the aeration pond 
and oxidation basins. The percent solids content 
is unknown and was varied from 2 to 8 percent for 
the sensitivity analysis. 
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The results of the sensitivity analysis are presented in 
Tables 8-15 and 8-16 for the waterways and the flood plain 
and the wastewater facilities, respectively. 

IMPLEMENTATION SCHEDULE 

Figures 8-l and 8-2 present the estimated implementation 
schedules for the remedial alternatives for the waterways 
and flood plain and tbe wastewater facilities, respectively. 
The actual schedule for any alternative could vary signifi­
cantly from the schedule presented. Factors such as permits, 0\ 
facility and equipment availability, and signing of a state ~ 
Superfund contract could significantly affect schedules. co 

°' 
DE/VERTC6/0l6 0 

0 

8-23 



(X) 

I 
Iv 
~ 

?able 8•15 
WADRWAYS AIU> fLOOD PLAIN 

SIIISl?IVl?Y ANALYSIS 

a on oca 
Variabie Factor No Action D11J!!!Hl Di■l!!!■al 

Base eaae• 0 1.6/1.4 4.6/3,8 2lt0/160 220/140 65/49 79/55 
Contractor Coat 

Range oc 1.6/1.ltc 4.6/3,Bc lltO· 330 /90-220 130-300/80-190 65/49c 73-100/52·71 
Incineration: 
$1t00· 1500 I ton 
Nonlocal 

Disposal: 
$50-$300/cy 

Haul Di■tance to 
Nonlocal 
Inc1neret1onl 
Dbi!!!Hl 

Range oc l.6c/l.4 4.6c/3.8 2/tOC/160 220-230/140-150 65/49c 66-79/47-55 
100-500 ■ilea 

oc 4.8/3.5 86/63 3,200/820 2,900/750 550/370 740/470 

2.5 ppbd oc 0.89/0.85 2.2/1.9 81/53 73/48 27/20 30/21 

• l'he base caae was uaed for devaloplng and eialuatlng the altematlv... ?be inc:lneratioa coat waa aH,-d to be $1,000 per 
ton; the nonlocal diapoeal coat $100 per yd ; the haul dlatance for nonlocal lncineratlon, 200 ■ilea; the ha11l dlatance for nonlocal 
dlapoaal, 500 ■Ues; the waterway• channels aectioaa with 'l'CDD levela greater th .. or equal to 1 ppb would be re■ediated, including 

bthe banka and adjacant flood plain in these aecttona. 
A cleanup level if 0.25 pph correapoada to the flood PJala. All the coata■lnated looae botto■ aedi■ent ln llocky Branch 

/9600 ft/"100 yd ) and Bayou Neto (24,800 ft/53,000 yd ) whlch waa ldentifled in Ill would be re■oved. 
drhe cost for tb1■ altemative le not effected by the nrlable factor. 
n,b action level wu applied to the waterways and flood plain, 

f.t>■ts are ln 1986 dollars. 

Jll!/VER:rC6/018 
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Table 8-16 
WASTEYATl!R FAC1Lin1s 
SEIISITlVlff AIIALYSIS 

ca ital Coat Present Worth ■illion 
atr ct cea1, torage 

Ab1111don l'acilitiee, Local 
lncr..:!::!na 

lla■tewater Local 
8 

Nonlocal 
Variable Factor No Action and Honitor Hi1rat1on lncineration8 J'acllitiea Dlsi!!!aal Di■l!!! ■al 

Base Caaeb 0 1.9/l. 7 A--120/83 A--110/78 '!>7/40 A--61/43 A--71/45 
B--U.0/97 B--130/90 B--63/48 B--76/53 

Contractor Coat 

Range oc 1,9/1. 7C A--80-150/55-87 A--74-140/52-99 57/40C A--61/43c A--67-88/43-54 
Incineration: B--90-180/62-130 B--83-170/58-120 B--63/48c B--69-95/48-67 
$400-$1500/ton; 
Nonlocal Dhpo■al: 
$50-$300/cy 

Haul Distance to 
llonlocai inclner-
atlonlfilal!!!■al 

Range oc 1.9/1. 7C A--120/83c A--110-120/76-82 57/40c A--6l/43c A--62-71/40-45 
100-500 ■ilea B--140/97c B--130-llt0/89-97 ll--63/48c B·-65-76/46-53 

Solids Content of 
llaa tewater llluilaea 

ltange oc l.9/l.7c A--70-170/48-120 A--61•160/43-UO 41-72/29-51 A--42-80/31-54 A-•46-97 /31-58 
21'-8'. aolida ll--90·190/62·130 B-•80-180/57-130 B--45-82/33-62 B--50-100/35-71 

8
Costa given without parantheaes are for Alternative A--cleaning of aewera--and Alternative B--re110Val of aewer line and pipe zone aaterial. 

b 
The baae case was uaed for developi!g and evaluating the alternative,. The Incineration coat wa■ a1■-d to be $1,000 per ton; the 
nonlocal disposal coat. $100 per yd I tbe haul distance for nonlocal incineration, 200 ■ilea; the haul diet1111ce for nonlocal disposal, 

c500 ■ilea; the aollda content of the waatewater aludgea, 5 percent, 
The coat for this alternative ia not affected by the variable factor. 

<'.oats are in 1986 dollaa·a. 
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Section 9 
SUMMARY OF ALTERNATIVES 

This section gives a brief description of the remedial 
alternatives that were developed and evaluated for the 
Vertac offsite TCDD-contaminated areas in Sections 5 through 
8. A summary of the evaluations is also presented. 

Figure 9-1 summarizes the waste management steps for the 
seven alternatives developed for the waterways and 
floodplain. Table 9-1 is a summary of the descriptions and 
analyses of the alternatives. 

Figure 9-2 summarizes the waste management steps for the 
seven alternatives developed for the wastewater facilities. 
Table 9-2 is a summary of the descriptions and analyses of 
the alternatives. 
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