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Attached for your concurrence is the Proposed Plan for Operable Unit 4 (OU4), 
Riverfront Superfund site, located in New Haven, Missouri. The Proposed Plan identifies the 
Preferred Alternative for addressing the contaminated soils and groundwater at OU4 and provides 
the rationale for this preference. 

The Preferred Alternative for addressing OU4 includes injection of a chemical oxidant to 
address soil contamination and the imposition of institutional controls. Because this alternative 
does not actively restore the groundwater, it does not comply with all applicable or relevant and 
appropriate requirements (ARARs). Therefore, a technical impracticability waiver for chemical
specific ARARs would be issued. Institutional controls would involve strict well construction 
requirements under the Special Area 3 designation, public education, and may include 
environmental covenants. The groundwater monitoring will confirm the efficacy of the chemical 
oxidation treatments and track plume migration. 

The public comment period will begin December 31,2008, and run through January 29, 
2009. The public meeting will be held in New Haven on January 6,2009. 

If you have any questions, please call me at extension 7548. 
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PROPOSED PLAN 
RIVERFRONT SUPERFUND SITE 

OPERABLE UNIT 4 
NEW HAllEN, MISSOURI December 2008 

EPA ANNOUNCES PROPOSED PLAN 

This Proposed Plan (Plan) identifies the Preferred 
Alternative for addressing the contaminated soil and 
groundwater at the Riverfront Superfund Site (Site), 
Operable Unit 4 (OU4), and provides the rationale 
for this preference. In addition, this Plan includes 
summaries of other alternatives evaluated for use at 
OU4. This- Plan is issued by the U.S. Environ
mental Protection Agency (EPA), the lead agency 
for the Site, and the Missouri Department of Natural 
Resources (MDNR), the support agency. EPA, in 
consultation with MDNR, will select a final remedy 
for OU4 after reviewing and considering all 
information submitted during the 30-day public 
comment period. EPA, in consultation with 
MDNR, may modify the Preferred Alternative or 
select another response action presented in this Plan 
based on new information or public comments. 
Therefore, the public is encouraged to review and 
comment on all the alternatives presented in this 
Plan. 

EPA is issuing this Plan as part of its public 
participation responsibilities under Section 
300.430(f)(2) of the National Oil and Hazardous 
Substances Pollution Contingency Plan (NCP). 
This Plan summarizes information that can be found 
in greater detail in the Remedial Investigation! 

Dates to remember: 
MARK YOUR CALENDAR 

PUBLIC COMMENT PERIOD: 

EPA will accept written comments on this Plan during 
the public comment period of December 31, 2008, 
through January 29,2009. 

PUBLIC MEETING: 

EPA will hold a public meeting to explain this Plan and 
all of the alternatives presented in the Feasibility Study. 
Oral and written comments will also be accepted at the 
meeting. The meeting will be held on January 6, 2009, 
at the Trinity Lutheran Church from 7:00 to 9:00 p.m. 

For more information, see the Administrative 
Record at the following locations: 

New Haven Scenic U.S. EPA Records Center 
Regional Library Region 7 
109 Maupin 901 N. 5th Street 
New Haven, MO 63068 Kansas City, KS 66101 

Feasibility Study (RIfFS) report and other 
documents contained in the Administrative Record 
file for this Site. EPA and MDNR encourage the 
public to review these documents to gain a more 
comprehensive understanding of OU4 and 
Superfund activities that have been conducted at 
OU4. 

The Superfund Remedial Process. 

Pre-Remedial 
Process I '---- 
~ Remedial Investigation/ 
 ~I Public I I\. Remedial Remedial 

Feasibility Study (Rl/FS) 
 ~ Comment c= Design Action

v flV fl 
Proposed Plan Record of Decision 

(ROD) 
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SITE HISTORY 

The Site is located in Franklin County, Missouri, in 
the town of New Haven. During routine public 
supply well testing in 1986, MDNR detected the 
volatile organic compound (VOC), tetrachloro
ethene (PCE), in two public supply wells in the 
northern part ofNew Haven. Several environ
mental investigations were conducted over the next 
13 years to find the contaminant source areas and 
the extent of contamination. Following the 
completion of an Expanded Site Inspection 
(ESI)IRI, the PCE-contaminated areas in New 
Haven were proposed to be included on the 
National Priorities List l

, and the contaminated areas 
became known as the Site. 

For ease of administration, EPA divided the Site 
into six OUs: (1) OUI involves the soil and 
groundwater contamination within a two-acre area· 
known as the Front Street site; (2) OUs 2 and 6 
involve groundwater and soil contamination on 
approximately 20 acres known as the Kellwood site; 
(3) OU3 involves contaminated groundwater and 
soils on approximately three acres known as the Old 
City Dump; (4) OU4 involves soil, groundwater, 
and surface water contamination in an area know as 
the Maiden Lane site; and (5) OU5 involves 
groundwater contamination in an area known as the 
Old Hat Factory. All six OUs are shown in Figure 
1. 

OU4 was designated in 2000 after PCE was 
detected in a bedrock monitoring well (BW-02) 
located upgradient (south) of the closed city well 
W2. There were no known industrial activities or 
suspected PCE disposal areas in the Maiden Lane 
area or within the entire OU4 area, and the detection 
ofPCE in well BW-02 was not expected. Based on 
groundwater flow information established in the 
ESIIRI, it was suspected that the source of the PCE 
contamination that caused the closure of city well 
W2 was located upgradient (south) of city well W2 
and monitoring well BW-02 but probably north of 
the shallow groundwater divide that is in the 
vicinity of State Highway 100. After being 
designated an OU in 2000, investigation of OU4 has 

1 The National Priorities List is EPA's list of the most serious 
uncontrolled or abandoned hazardous waste sites identified for 
possible long-term remedial action under Superfund. 

included reconnaissance sampling of sanitary 
sewers, streams, and trees followed by the 
installation of monitoring wells and finally soil 
borings. With no known or suspected source area 
within OU4, the overall investigation can best be 
described as a methodical walk upgradient from 
known deep (200 to 400 feet) groundwater 
contamination at city well W2 and monitoring well 
BW-02 to progressively shallower groundwater and 
higher levels of contamination to the south. 
Installation of monitoring wells was made difficult 
by the steep topography and closely spaced 
residences which greatly restricted well drilling 
activities. At this point, a reasoriably small (about 
20 acres) potential source area was defined based 
primarily on tree-core sampling data, groundwater 
levels, and PCE distributions in monitoring wells; 
soil investigations began 

Through a deliberative progression of monitoring 
well installation and vertical sampling, a plume of 
PCE contamination-referred to as the north 
plume-in the bedrock was identified which 
extends southward from city well W2. While the 
width and the depth of the plume decreases 
southward, PCE concentrations increase from about 
5 to 40 micrograms per liter (Jlg/L) at 200 to 400 
feet deep near the Missouri River to more than 
2,000 JlglL in a shallow (135 feet deep) sandstone 
bed referred to as the upper sandstone bed at 
monitoring well BW-IO (3,300 feet south of the 
river). Well BW-IO is located at the top of the 
topographic divide about 2,000 feet south of city 
well W2. By 2003, the data indicated that while the 
source of the plume was not known, the presence of 
a shallow groundwater divide in the vicinity of State 
Highway 100 and increasing PCE concentrations to 
the south at shallower depths and smaller widths of 
contamination to the south led to the logical 
conclusion that the source of the PCE that impacted 
city well W2 was located somewhere in what is 
referred to as the Maiden Lane area of OU4 (Figure 
2). 

During the initial sanlpling of the Maiden Lane 
area, significant levels of PCE were detected in 
several trees located along a shallow drainage area 
south of Maiden Lane with lower levels ofPCE 
detected in several trees along a fence line southeast 
of an old green garage. The results of the 2003 tree
core sampling indicated that there was a cluster of 

2 




trees containing PCE in a O.2-acre area about 200 
feet south of Maiden Lane. The presence of PCE in 
the trees suggested a relatively shallow source of 
PCE within the residential area. 

Data collected during the deliberative process of 
installing monitoring wells progressively upgradient 
from city well W2 combined with the data from 
tree-core sampling, surface water and spring 
sampling, along with soil borings, were eventually 
used to identify a small area (less than 0.2 acre) of 
PCE":contaminated soils. 

The origin onhe PCE· in the Maiden Lane source 
area was the apparent use of waste PCE to clean 
grease traps and floor drains in a nearby residence. 

Because of the close proximity of the source area 
soils to occupied homes, three rounds of indoor air 
sampling were conducted by EPA and the U.S. 
Geological Survey. Approximately 25 samples 
were collected for analysis. 

OU4 CHARACTERISTICS 

• The upper-most bedrock unit beneath the Maiden 
Lane area is the Cotter Dolomite (Figure 3). The 
thickness of the Cotter Dolomite is variable because 
of erosion and ranges from about 85 feet thick 
\Jeneath the Missouri River alluvium to about 295 
feet thick at monitoring well BW-07, just southeast 
of the Maiden Lane area. The Cotter Dolomite also 
contains scattered, fine-grained, well-cemented 
sandstone beds that usually are less than two feet 
thick. Two thicker sandstone beds in the Cotter 
Dolomite-the upper sandstone and the Swan 
Creek sandstone-are used as marker beds in the 
subsurface and at surface exposures. The upper 
sandstone was encountered at about 110 feet below 
ground surface (bgs) in well BW-07 and was the 
target unit for monitoring wells in the Maiden Lane 
area (BW-I0, BW-ll, BW-13, and BW-14) where 
it was encountered between 80 feet bgs (well BW
14) and 136 feet bgs (well BW-I0). 

• Beneath the Cotter Dolomite is the Jefferson City 
Dolomite which is generally undifferentiated from 
the overlying Cotter Dolomite. The Jefferson City 
Dolomite beneath the Maiden Lane area is about 
160 feet thick. 

• The Roubidoux Formation underlies the Jefferson
City Dolomite and is the first unit encountered in 
the New Haven area that yields reliable quantities o
water. The lithology of the Roubidoux Formation is
highly variable and includes sandstone, sandy 
dolomite, dolostone, mudstone, chert, and cherty 
dolostone. The most distinctive feature of the 
Roubidoux Formation in the New Haven area is the 
presence of a 20- to 30-foot thick, fined-grained, 
poorly cemented, well-sorted quartzose sandstone 
(white sand) beneath the top of the unit. The white 
sand zone of the Roubidoux was the target zone for 
most of the bedrock monitoring wells in the New 
Haven area such as BW-07. 

• The shallow bedrock at the Maiden Lane area is 
part of a local flow system controlled by local 
topography that is superimposed on the regional 
groundwater flow system. The shallow flow system
in the New Haven area exists primarily withinthe 
Cotter-Jefferson City Dolomites. 

.A shallow groundwater divide is located south of 
the Maiden Larle area in the vicinity of State 
Highway 100. South of State Highway 100, 
shallow groundwater flows south, opposite the 
regional groundwater flow direction. North of State
Highway 100, shallow groundwater flows 
north/northeast beneath the Maiden Lane area and 
the topographic divide toward the Missouri River 
(Figure 4). 

• The primary contaminants of concern (COCs) for 
. all investigations at the Site are VOCs-specifically

PCE and its daughter products trichloroethene 
(TCE), cis-dichloroethene (cis-DCE), and vinyl 
chloride (VC). 

• A total of nine monitoring wells have been 

installed in the shallow (less than 170 feet bgs) 

bedrock and overburden in the Maiden Lane area. 


• PCE concentrations as high as 9,100 )lglL have 
been detected in bedrock monitoring wells at the 
Maiden Lane area. This contamination is within or 
immediately beneath the upper sandstone bed and 
about 130 to 160 feet bgs in the immediate vicinity. 
While the upper sandstone bed appears to convey 
PCE to the 210 tributary surface seep and Bates 
Spring, monitoring well data indicate that peE has 

. migrated beneath this unit. Ultimately, it is 

 

 
 
f
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believed that the Maiden Lane area is the source of 
a PCE plume in the bedrock extending about 0.75 of 
a mile north to the Missouri River and contributed 
to the contamination which resulted in the closure 
of city wells WI and W2. 

• There is a substantial increase in PCE 
concentrations from north to south down the 
groundwater flow path. Average concentrations 
increase from approximately 2.0 IlgiL in well BW
14 to 36 Ilg/L in well BW-Il; to 8,600 Ilg/L in well 
BW-13; then decrease to 3,370 Ilg/L in weIl BW
10. 

• Groundwater at OU4 tlows essentially from south 
to north from weIl B W -14 through well s B W -II , 
BW-13, and finally BW-I0. The data indicate that 
there is minimal PCE contamination to the south 
with large amounts of PCE entering the 
groundwater between wells BW-l1 and BW-13. 
The distribution of peE in groundwater is 
consistent with a Maiden Lane area PCE source 
area. 

• Groundwater in the Maiden Lane area is not 
currently used as a source of drinking water. The 
state of Missouri has designated OU4 as part of 
Special Area 3 under the Missouri Well Drillers' 
Act. This designation places strict requirements on 
drinking water well installation within the area. 

The contaminated soils in the OU4 source area are 
considered to be "principal threat wastes" because 
the COCs are considered a mobile source material. 
The subsurface soils contain high concentrations of 
COCs that can migrate through the soils to impact 
groundwater. Although the groundwater also poses 
a risk, it is not considered to be a "principal threat" 
for the Site as defined below. 

WHAT IS A "PRINCIPAL THREAT"? 

The NCP establishes an expectation that EPA will use treatment to 
address the principal threats posed by a site wherever practicable 
[Section 300.430(a)(1 )(iii)(A)]. The "principal threat" concept is 
applied to the characterization of "source materials" at a Superfund 
site. A source material is material that includes or conlains hazardous 
substances, pollulants, or conlaminants that acts as a reservoir for 
migralion of contaminalion 10 groundwaler, surface water, or air, or 
acts as a source for direct exposure. Contaminated groundwater 
generally is not considered to be a source malerial: however, 
nonaqueous phase liquids in groundwater may be viewed as source 
material. 
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SCOPE AND ROLE OF THE ACTION 

A time-critical-removal action was conducted by 
EPA in 2007 at OU4 to mitigate the high levels of 
peE detected in soils near the old garage south of 
Maiden Lane. The removal action consisted of the 
injection of sodium pemlanganate directly into the 
contanlinated soil and perched groundwater to 
destroy the PCE and other VOCs by chemical 
oxidation. The pemlanganate injections were done 
in two phases-the tlrst was done in May 2007 in 
an area primarily southwest and adjacent of the old 
garage, and the second phase was done in October 
2007. Approximately 4,200 gallons of sodium 
pemlanganate were injected into 120 injection 
points within the targeted depth. 

This is the tlnalofthree fund-lead OUs (OU I, OU4, 
and OU5) to address contanlination at the Site. 
OUs 2, 3, and 6 are being addressed by the 
responsible parties. The scope of activities for 
OU4 is to use in situ chemical oxidation to lower 
peE concentrations to levels that will prevent 
continued migration to groundwater and to utilize 
long-tenn groundwater monitoring to track plume 
movement and to assess the impact of treating the 
source area soils. 

SUMMARY OF SITE RISKS 

Superfund is required to seek permanent solutions 
to protect human health and the environment from 
hazardous substances. These solutions provide for 
removal, treatment, or containment of hazardous 
substances, pollutants, and contaminants so that any 
remaining contamination does not pose an 
unacceptable health risk to anyone that might come 
in contact with them. 

As part of the RIfFS, a baseline risk assessment 
was conducted to detennine the current and future 
effects of OU4 contaminants on human health and 
the environment. 

The following two subsections-Human Health 
Risks and Ecological Risks-summarize the results 
of the baseline risk assessment process. 



WHAT IS RISK AND I·IOW IS IT CALCULATED'! 

A Superfund human health risk assessment estimates the "baseline risk." 
This is an estimate of the likelihood of health problems occurring ifno 
cleanup action were taken at a site. To estimate the risk. the process 
undertakes four steps: 

Step I: Analyze Contamination 
Step ~: [stimat" Exposure 
Step 3: Assess Potential Health Dangers 
Step 4: Characterize Site Risks 

In Step I, comparisons are made between site-specific concentrations 

and health-based standards to detennine which contaminants are most 

likely to pose the greatest threat 10 human health. 


In Step 2. diflerent ways peopk might be exposed to contaminants are 

identified. Concentrations, frequency, and duration of exposure are 

used to calculate the "reasonable maximum exposure" which portravs 

the highest level of exposure that could reasonably be expected to occur. 


In Step 3. inforn13tion from Step 2 is combined with toxicity 

information for each chemical to assess potential health risks. EPA 

considers two types of risk: cancer and noncancer. The likelihood of 

any kind of cancer resulting from a site is generally expressed as an 

up'per bound probability; for example, a .• I in 10.000 chance" In other 

words. for every 10.000 people exposed. one extra cancer may occur as 

a resull. for noneancer eflects. a "hazard index" is calculated. The key 

concept here is that a hazard index less than one predicts no noncancer 

effects. 


In Step 4. the resullS of the three previous steps are combined. 

evaluated, and summarized into a total site risk. EPA then determines if 

the site risks require action to prevent exposures to the contaminants. 


Human Health Risks 

Step I: Contaminants of Concern 

The media of concern are the contaminated soils 
directly south of Maiden Lane and the contaminated 
groundwater plume that extends from the 
contaminated soils to the Missouri River. 

The COCs have been categorized into two groups, 
soil COCs and groundw'ater COCs. The primary 
soil COCs are PCE, TCE, and VC. The primary 
groundwater COCs are PCE, TCE, cis-DCE, and 
trans-DCE. VC is not a COC for groundwater. The 
indicator contaminant for both soil and groundwater 
is PCE. 

Step 2: Estimate Exposure 

The exposure assessment uses the site description 
and constituent characterization to identify 
potentially exposed human receptor populations, 
identify potential exposure pathways, and calculate 
estimated daily intakes of the chemicals of potential 
concern. 

STEP I: CONTAI\IINANTS OF CONCER;\ 

PCE: The Safe Drinking Water Act standard or ""Maximum 
Contaminant Level" lirr definition below) for PCE is 5 ug/L. Long
term exposure to this compound has been associated with health eflects 
to the liver and an increased risk of developing cancer. 

TCE: The MCL for TCE is 5 ug/L. Long-ternl exposure to this 
compound has been associated with health effects to the liver and may 
have an increased risk of developing cancer. 

Cis-DCE: The /vICL for cis-DCE is 70 ug/L. Long-term exposure to 
this compound above the MCL has been a,sociated with health effects 
to the liver. circulatory. and central nervous system. 

Trans-DCE: The MCL for trans-DCE is 100 ug/L. Long-tenn 
exposure to this compound above the MCL has been associated \\ith 
health effects to the liver. circulatory, and central nervous system. 

Vinyl chloride: The MCL for vinyl chloride is 2 ug/L. Long-ternl 
exposure to this compound above the ll1lCL may cause damage to the 
liver and central nervous system. 

Behavioral and physiological factors influencing 
exposure frequency and levels are presented in a 
series of exposure scenarios as a basis for 
quantifying constituent intake levels by receptor 
populations for each identified exposure pathway. 

Site-specific infonnation such as climate, geology, 
soils, groundwater, surface water, population 
demographics, land use, water use, agricultural 
practices, etc., will be incorporated to predict the 
constituent levels to which receptors would be 
exposed. Once these exposure levels are 
determined, they will be compared with the 
appropriate health effects criteria to characterize 
human health risks. 

Steps 3 and 4: Assess and Characterize Risk 

Risk characterization integrates the results of the 
exposure and toxicity assessments to derive 
quantitative and qualitative estimates of the 
potential cancer risk and noncancer hazards that 
may occur due to exposure to site-related 
contaminants. The following is a brief discussion 
of the potentia!" cancer risk and noncancer hazards 
associated with each affected media at OU4. 

• There are no hazardous substances present in 
surface soils (0 to 2 feet in depth) at OU4 that 
present an unacceptable cancer risk or noncancer 
hazard to human health. For subsurface soils 
(below 2 feet in depth), PCE is present at levels that 
present an unacceptable cancer risk and noncancer 
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hazard to future residents at OU4. PCE is also 
present in OU4 subsurface soils at levels that 
present a cancer risk to current/future industrial 
workers at OU4. 

• There are no COCs present in surface water that 
present an unacceptable cancer risk to human 
receptors. In addition, there are no COCs in surface 
water that present a noncancer hazard to human 
receptors at OU4. 

• There are no COCs present in sediments that 
present an unacceptable cancer risk to human 
receptors. In addition, there are no COCs present in 
sediments that present a noncancer hazard to human 
receptors at OU4. 

• PCE and TCE are present in groundwater at 
'levels that pose an unacceptable cancer risk to 
future residents. In addition, cis-l ,2-DCE; PCE; 
and TCE are present at levels in groundwater that 
pose a noncancer hazard to future residents. 

• There are no hazardous substances present in 
indoor air that present an unacceptable cancer risk 
to human receptors. In addition, there are no 
hazardous substances present in indoor air that 
present a noncancer hazard to human receptors at 
OU4. 

• There are no OU4 COCs present in sewer water 
that present an unacceptable cancer risk to human 
receptors. In addition, there are no hazardous 
substances present in sewer water that present a 
noncancer hazard to human receptors at OU4. 

Ecological Risks 

An ecological risk assessment (ERA) was 
conducted in 2002 for all OUs of the Site using 
water, stream bed sediment, and flood plain soil 
samples from the Missouri River and several 
streams in the New Haven area. None of the 
samples collected for the ERA contained PCE or 
other chlorinated ethenes above screening levels. 
The overall conclusion of the ERA was that 
ecological risks from any of the OUs of the Site are 
minimal. In May 2008, a review of current 
analytical results reaffi.rmed the initial conclusion of 
minimal risk. 

Based upon the results of the baseline risk 
assessment, it is EPA's current judgment that the 
Preferred Alternative identified in this Plan or one 
of the other measures considered is necessary to 
protect public health or welfare or the environment 
from actual or threatened releases of hazardous 
substances into the environment. 

REMEDIAL ACTION OBJECTIVES 

Section 121 (b) of the Comprehensi ve 
Environmental Response, Compensation, and 
Liability Act (CERCLA, informally referred to as 
the Superfund law) requires the selection of 
remedial actions that attains a degree of cleanup that 
ensures protection of human health and the 
environment, is cost effective, and uses permanent 
solutions and alternative treatment technologies or 
resource recovery technologies to the ma."imum 
extent practicable. To satisfy CERCLA 
requirements, the following remedial action 
objectives (RAOs) were developed for soils at OU4: 

(1) For protection of human health - prevent 
exposure to soils with contaminant concentrations 
which result in an excess cancer risk greater than 
1 x I 0-6 or a Hazard Quotient greater tl;an 1.0, 
whichever is less. 

(2) For protection of the environment - reduce the 
soil contaminant levels to prevent continued 
migration of PCE from soils to groundv·,tater. 

The following RAOs were developed for 
groundwater at OU4: 

(l) For protection of human health - prevent 
exposure to groundwater with contaminant levels 
greater than the maximum contaminant levels 
(MCLsi. For those contaminants without 
established MCLs, prevent exposure to groundwater 
with contaminant concentrations which result in an 
excess cancer risk of greater than 1 x 1 0-6 or a Hazard 
Quotient greater than 1.0, whichever is less. 

2 MCLs are the maximum permissible levels of contaminants 
in water which are delivered to a user of a public water 
system. MCLs are promulgated by EPA pursuant to the Safe 
Drinking Water Act 
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(2) For protection of the environment - minimize 
further degradation of the local groundwater by the 
contaminant plume. 

Target cleanup levels for OU4, as developed in the 
FS Report, were chosen to be equivalent to MCLs 
(for COCs which have established MCLs) because 
they are legally enforceable standards for drinking 
water. For COCs without MCLs, the nonzero 
maximum contaminant level goal (MCLG) was 
chosen. 

However, a Technical Impracticability (TI) waiver 
is being sought as it has been determined that it is 
technically impracticable from an engineering 
perspective to remediate the fractured bedrock 
groundwater. 

SUMMARY OF REMEDIAL ALTERNATIVES 

The R1 delineated areas and volumes of 
contaminated soils and groundwater at OU4 for 
developing remedial alternatives. 

Area and Volume of Contaminated Soil 

For the purpose of containment or in situ treatment, 
the surface area is estimated to be approximately 
600 square yards (yd2

) and the volume of 
contaminated soils was estimated to be 
approximately 3,700 cubic yards (yd3

). For any 
above ground treatment or excavation alternatives, 
the volume of soil that must be removed is larger 
because the excavation's slopes must be cut back to 
reach the deeper (10 to 15 feet bgs) contaminated 
soils. The R1 estimated this volume to be 
approximately 6,200 yd3

. 

Volume of Contaminated Groundwater 

The R1 estimated that the area of the contaminated 
pluine with detectable PCE levels was 
approximately 164 acres (7.1 million square feet) 
(Figure 5), and the area of the plume above the 
MCL for PCE was approximately 82 acres (3.6 
million square feet). The R1 calculated the volume 
of contaminated groundwater at approximately 120 
million gallons (16,000,000 cubic feet). This 
volume of contaminated groundwater is contained 
within approximately 160 million cubic feet of 
fractured bedrock (Figure 6). Most of the 

contamination is traveling within higher 
permeability zones such as the sandstone layers, 
chert beds, or along bedding planes and fractures. 

In order to address the soil and groundwater 
contamination, the FS developed and evaluated 
three alternatives. The remedial alternatives that 
received a detailed evaluation in the FS are 
identified below. 

The Preferred Alternative (Alternative 3) will 
require a TI waiver for chemical-specific applicable 
or relevant and appropriate requirements (ARARs) 
since it is technically impracticable from an 
engineering perspective to remediate the fractured 
bedrock groundwater. 

Remedial alternatives for OU4 are presented below: 

REMEDIAL ALTERNATIVES 

Alternative I - No Action 
*This alternative would not involve any remedial 
actions. With the exception of monitoring well 
closures. the Site would remain in its present condition. 
*This alternative is required by NCP and CERCLA and 
is a baseline alternative against which effectiveness of 
the other alternatives can be compared. 

Alternative 2 - Hydraulic Containment and Above 
Ground Treatment/Capping, Sheet Piling, and Rock 
Grouting 
*This alternative would use hydraulic containment, 
above ground treatment, groundwater monitoring, and 
ICs to address the potential health risks associated with 
the contaminated groundwater. 
*This alternative would contain the contaminant plume 
and minimize the contaminant migration from the 
source area soils and the shallow bedrock. 

Alternative 3 - In Situ Chemical Oxidation/Long

term Monitoring 

* This alternative would use in situ chemical oxidation 

and possibly ICs to address the potential health risks 

associated with the contaminated soils. 

* Long-term monitoring and ICs would address the 

potential health risks associated with the contaminated 

groundwater. 


Common Elements 

Many of these alternatives include common 
components. Except for the "no action" alternative, 
all alternatives require the use of institutional 
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controls (ICsi to reduce exposure to contaminated 
soils and/or groundwater. As referenced above, 
OU4 is within a Special Area designation made by 
MDNR pursuant to the Missouri Well Drillers' Act. 
The Special Area designation results in the 
imposition of enforceable, stringent well 
construction standards throughout OU4. This 
provides a reliable and durable IC on the 
groundwater exposure pathway. Recently 
completed soil sampling in the source area soils 
indicates that the two previous injections of sodium 
permanganate have resulted in a decrease in 
contaminant levels in the soils. The residual 
contamination will be addressed in the chemical 
oxidation treatment described in Alternative 3. 
Accordingly, ICs affecting the soil may not be 
required. In the event that soil ICs are required, it is 
expected that they can readily be implemented 
through inforn1ational or educational devices (i.e., 
notices to area residents) through the imposition of 
activity and use limitations through environmental 
covenants or other appropriate mechanisms. 

For all alternatives, CERCLA requires that EPA 
review the remedy every five years to assure that 
the remedy continues to be protective of human 
health and the environment. This five-year review 
would be a site-wide review with OU4 being one of 
the six OUs reviewed. The intent of the review is to 
evaluate the remedial action to assure that human 
health and the environment are being protected by 
the remedial action being implemented. Depending 
on the results of the evaluation, additional remedial 
actions could be required. 

For cost-estimating purposes, each alternative was 
standardized to a 30-year time period. 

ALTERNATIVE 1: NO ACTION 
Estimated Capital Cost: $ 93,000 
Present Worth O&M Cost: S 28,100 
Total Present Worth Cost: S/2/, /00 
Estimated Time to Achieve RAOs: Not Achievable 

Alternative 1 would not involve any remedial 
actions and the subsite would remain in its present 
condition. This alternative, required by the NCP 
and CERCLA, is a baseline alternative against 

ICs are nonengineered controls, such as administrative 
and/or legal controls, that are intended to help to minimize the 
potential for human exposure to contamination. 

which the effectiveness of the other alternatives can 
be compared. Under the "no action" alternative, the 
subsite is left "as is" and no funds would be 
expended for monitoring, controL or cleanup of the 
remaining contaminated soils. However, a five-year 
review of the subsite would be required under 
CERCLA so funds would have to be expended to 
conduct the review. 

ALTERNATIVE 2: HYDRAULIC 
CONTAINMENT and ABOVE GROUND 
TREATMENT/CAPPING, SHEET PILING, AND 
ROCK GROUTING 
Estimated Capital Costs: 5 825.000 
Present Worth O&AI Costs: 5/.738.000 
Total Present Worth Cost 52.563.000 
Estimated Time to Achieve RA Os: Greater than 30 years 

Alternative 2 includes the containment of the 
contaminated source area soils and shallow bedrock 
by capping over, sheet piling around, and rock 
grouting below the contaminated soil/shallow 
bedrock and extraction of groundwater at a rate to 
contain the head of the groundwater contaminant 
plume. It is estimated that ten extraction wells, 
pumping at a total rate of approximately 10 gallons 
per minute, would be necessary to contain the 
plume and remove perched water from the soi I. 
Extracted groundwater would be treated by 
granulated activated carbon. The treated 
groundwater would then be discharged to a local 
tributary or storn1 drain and ultimately to the 
Missouri River. 

This alternative also includes groundwater 
monitoring to determine the etTectiveness of the 
plume containment and ICs including existing 
requirements for new well certification and public 
education. 

ALTERNATIVE 3: IN SITU CHEMICAL 
OXIDATION TREATMENT/LONG-TERM 
MONITORING 
Estimated Capital Cost: S 223.000 
Present Worth O&AI Cost: S/,178,000 
Total Present Worth Cost: S/,40 1.000 
Estimated Time to Achieve RA Os: Less than 10 years for soils 
and greater than 30 years for groundwater. 

Alternative 3 includes in situ chemical oxidation of 
the contaminated soil. The treatment would be 
similar to the two in situ chemical oxidation efforts 
conducted during the removal action in 2007. The 
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EVALUATION CRITERIA FOR SUPERFUND REMEDIAL ALTERNATIVES 

Overall Protection of Human Health and the Environment determines whether an alternative eliminates, reduces, or controls 

threats to human health and the environment through [Cs, engineering controls, or treatment. 


Compliance with Applicable or Relevant and Appropriate Requirements (ARARs) evaluates whether the alternative meets federal 

and state environmental statutes, regulations, and other requirements that pertain to the Site, or whether a waiver of such requirement is 

justified. 


Long-term Effectiveness and Permanence considers the ability of an alternative to maintain protection of human health and the 

environment over time. 


Reduction of Toxicity, Mobility, or Volume of Contaminants through Treatment evaluates an alternative's use of treatment to 

reduce the harmful effects of contaminants, their ability to move in the environment, and the amount of contamination present. 


Short-term Effectiveness considers the length oftime needed to implement an alternative and the risks the alternative poses to 

workers, residents, and the environment during implementation. 


Implementability considers the technical and administrative feasibility of implementing the alternative, including factors such as the 

relative availability of needed services and materials. 


Cost includes estimated capital and annual operations and maintenance costs as well as present net worth cost. Present net worth cost 

is the total cost of an alternative over time in terms of today's dollar value. Cost estimates are expected to be accurate within a range of 

+50 to -30 percent. 


State/Support Agency Acceptance considers whether the state agrees with EPA's analyses and recommendations as described in the 

RIIFS and Proposed Plan. 


Community Acceptance considers whether the local community agrees with EPA's analyses and Preferred Alternative. Comments 

received on the Proposed Plan are an important indicator of communitv acceptance. 


injection activities would be conducted during the 
lowest perched water table levels (late summer or 
early fall). 

ICs for the soils would consist of public 
education/inforn1ation. les would only be 
necessary until the soil treatment had been 
completed and sampling had confirn1ed that no soil 
contamination levels were below the soil-to
groundwater migration levels. 

Alternative 3 would also include monitoring of the 
groundwater contaminant plume to ensure that any 
migration of the contaminated groundwater toward 
sensitive receptors \vould be detected. 

EVALUATION OF ALTERNATIVES 

In this section, the remedial alternatives are 
evaluated in detail to provide enough relevant 
information about each alternative so that an 
appropriate remediation measure can be selected. 
Under CERCLA and the NCP, nine criteria (as 
shown in the table above) are used to evaluate 
remedial alternatives. The first two criteria-the 
threshold criteria-are requirements that an 
alternative must meet to be selected as the Preferred 
Alternative. The next :five criteria- balancing 
criteria-are used to weigh major trade-offs among 
the alternatives. The last two criteria- modifying 
criteria-will be fully evaluated only after public 
comment is received on this Plan 

Overall Protection of Human Health and the 
Environment 

Altemative 1 - Because no remedial action or 
monitoring would be conducted as part of this 
alternative, human health and the environment 
would not be adequately protected. 

Alternative 2 - Would protect the public and the 
environment from the risks posed by the 
groundwater contamination by preventing the 
migration of the heavily contaminated portion of the 
plume. The cap/sheet piling/rock grouting 
enclosure would eliminate direct contact with the 
contaminated soil and minimize migration of the 
contaminants into the groundwater. This is a 
containment alternative so some risk would remain 
because the bulk of the contaminants would not be 
actively remediated. 

No long-term risk would be associated with the 
groundwater that is extracted and treated. Granular 
activated carbon adsorption is proven to be effective 
for the removal of organics from contaminated 
groundwater. Groundwater monitoring would be 
implemented to monitor how effectively the 
groundwater contaminant plume is contained. 
Discharge of the treated effluent to the Missouri 
River should not pose a significant risk because 
contaminant concentrations in the effluent would be 
regulated by the National Pollution Discharge 
Elimination System program. 
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Alternative 3 - Human health would be adequately 
protected from by this alternative. The long-term 
risk from the soil that is treated in situ would be 
substantially less than the current risk. In situ 
chemical oxidation is effective for removing the 
VOCs present in the soils at OU4. Because all 
treatment would be in situ, no short-term or cross
media risk should occur. 

Currently, two subsite··specific factors protect 
human health from the contaminated groundwater at 
OU4. The city of New Haven provides potable 
water to the residents in OU4 and the surrounding 
area so no one is currently exposed to the 
contaminated groundwater. In addition, all of OU4 
is within Special Area 3. If any new wells are 
installed in OU4, they must comply with the well 
construction requirements listed in the Special Area 
3 regulations. These ex.isting factors, combined 
with the monitoring of the contaminant plume and 
the public education/information on the dangers of 
using contaminated groundwater, should prevent 
current and future human health exposure to the 
contaminated groundwater. 

Compliance with Applicable or Relevant & 
Appropriate Requirements4 

Section 121 (d) of CERCLA requires that remedial 
actions comply with ARARs. ARARs include the 
requirements of federal environmental laws and 
promulgated state environmental laws that are more 
stringent than the equivalent federal law. 

Applicable requirements include federal or state 
cleanup standards, standards of control, and other 
substantive requirements, criteria, or limitations that 
specifically address a hazardous substance, 
pollutant, contaminant remedial action, location, or 
other circumstances at OU4. 

Relevant and appropriate requirements include 
federal and state cleanup standards, standards of 
control, and other substantive environmental 
protection requirements, criteria, or limitations that, 
while not applicable, address problems or situations 
sufficiently similar to those at OU4. 

Alternative I - The chemical-specific ARARs 
specific to the present quality of the groundwater 
include the National Primary Drinking Water 

Standards. The concentrations of PCE, TCE, cis
DCE, and trans-DCE in the groundwater currently 
exceed the MCLs and the MCLGs. Thus, the 
present quality of the groundwater does not meet 
these standards so this alternative would not comply 
with the chemical-specific ARARs. No chemical
specific ARARs were identified for the soils at 
OU4. 

The only action under this alternative that would be 
affected by action-specific ARARs would apply to 
the closure of the monitoring wells. 

No location-specific ARARs would apply to 
Alternative 1. 

Alternative 2 - A full spectrum of potential ARARs 
for the subsite are discussed in Section 2.2, and set 
out in Tables 2-3, 2-5, and 2-6 of the FS. The 
chemical-specific ARARs specific to the present 
quality of the groundwater include the National 
Primary Drinking Water Standards. No chemical
specific ARARs were identified for the soils at 
OU4. 

This alternative would meet ARARs, but would 
most likely fail to achieve a permanent cleanup. A 
containment remedy such as this one would be 
limited to preventing migration of contamination 
above cleanup levels. 

Alternative 3 - The potential ARARs for the subsite 
are discussed in Section 2.2, and set out in Tables 2
3,2-5, and 2-6 of the FS. No chemical-specitic 
ARARs were identified for the soils at OU4. 

The chemical-specific ARARs specific to the 
present quality of the groundwater include the 
National Primary Drinking Water Standards. 

4 There are three types of ARARs: (I) Chemical-specific 
ARARs are health or risk-based values or methodologies that 
establish the acceptable amount or concentration of a 
hazardous substance that may be found in or discharged to the 
ambient environment, (2) Location-specific ARARs are 
restrictions placed on the concentration of a hazardous 
substance or activity solely because they occur in a specific 
location, and (3) Action-specific ARARs are technology or 
activity-based requirements pertaining to the treatment or 
management of hazardous substances. 
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The concentrations peE, TCE, cis-DCE, and VC in 
the groundwater currently exceed the-MCL and 
MCLGs. Because the present and potential future 
quality of the groundwater does not and will not 
meet all of these standards, this alternati ve would 
not comply with chemical-specific ARARs unless a 
waiver is received. 

A complete discussion of location-specific and 
action-specific ARARs can be found in Section 
4.3.2 of the FS. 

Long-term Effectiveness and Permanence 

Alternative 1 - The residual risk to human health 
and the environment associated with this alternative 
would be the same as the current risk. Alternative 1 
does not include any mechanisms of warning the 
local population of the risks from the OU4 
contamination. The concentrations of PCE, TCE, 
cis-DCE, and trans-DeE in the groundwater 
currently exceed their respective MCLs. Because 
groundwater monitoring would not be conducted, 
there would be no analytical data to detern1ine the 
effectiveness of this alternative. Therefore, the 
long-term effectiveness of the current protective 
factors is uncertain. Because contamination above 
cleanup goals would remain at the subsite, five-year 
reviews would be required. 

Alternative 2 - The residual risk to human health 
and the environment from contaminated soils would 
be reduced by eliminating the threat of direct 
contact with the soils. The cap/sheet pile rock 
grouting enclosure would minimize infiltration and 
the transfer of contaminants from the soils and 
shallow bedrock to the groundwater. 

In this alternative, the contaminated groundwater 
would not be actively restored so there would be a 
long-term risk from the contaminants remaining in 
the aquifer. 

Alternative 3 - In this alternative, the contaminated 
soils would be actively restored so there would be a 
substantial decrease in the long-tern1 risk from the 
contaminants remaining in soils and groundwater. 
All the contaminated soil exceeding the migration 
to groundwater levels would be treated by in situ 
chemical oxidation. The period of remediation of 
the soils would be less than ten years. Five-year 

reviews would be conducted until the RAOs are met 
to ensure protection of human health and the 
environment. 

Implementation of this alternative would reduce the 
long-term risk to health that is associated with the 
potential use of the contam inated groundwater. 
However, because contaminated groundwater 
would remain in the aquifer, a long-tenn risk would 
continue to exist for the environment. The 
environmental risk would remain until natural 
attenuation processes (dispersion, advection, and 
sorption) reduce the groundwater contamination 
levels to MCLs. 

Because monitoring would be conducted, there 
would be analytical data from groundwater 
sampling to evaluate the contaminant levels in the 
plume, future migration of the plume, and the 
attenuation of contaminants from natural processes. 

Reduction of Toxicity, Mobility, or Volume of 
Contaminants through Treatment 

Alternative 1 - Because no remedial activities 
would be conducted, there would be no reduction in 
the toxicity, mobility, or volume of the 
contaminants except by natural fate and transport 
processes. Monitoring would not be conducted and 
therefore no mechanism would exist to determine 
the reductions, if any, of the toxicity, mobility, or 
volume of the contaminants in the soil and 
ground water. 

Alternative 2 - This alternative meets the statutory 
preference for treatment as a principal element. 
Extraction and treatment of contaminated 
groundwater would effectively reduce the mobility 
of the contaminants in the groundwater. Capping, 
sheet-piling, and rock grouting would minimize the 
movement of contaminants from the soil and 
shallow bedrock to the groundwater. 

Alternative 3 - This alternative meets the statutory 
preference for treatment as a principal element for 
the soil. In situ chemical oxidation of contaminated 
soil would effectively reduce the toxicity and 
volume of the contaminants in the source area soils. 
Chemical oxidation of PCE and the other VOCs is 
an irreversible treatment. 
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Groundwater monitoring and ICs including the 
Special Area 3 well construction requirements 
would not reduce the toxicity, mobility, or volume 
of the contaminants except by natural fate and 
transport processes. Monitoring would be effective 
in detennining the reductions, if any, of the toxicity, 
mobility, or volume of the contaminants in the 
groundwater. 

Short-term Effectivellless 

Alternative 1 - Because the only action.that would 
be conducted is well closure, there would be no 
increase in the short-term risk to the community. 
The amount of time required for the contaminants in 
the groundwater and soil to degrade or dilute to 
concentrations at or below the MCLs or risk-based 
levels is unknown, but it is expected to be 
significantl)1 greater than 30 years .. 

Alternative 2 - ConmlUnity risk associated with this 
alternative would be relatively low during 
construction of this alternative. Proposed activities 
include building demolition, cap and sheet piling 
installation, rock grouting, groundwater treatment 
system construction, and installation of the 
extraction wells and new monitoring wells. 

Environmental impacts resulting from the 
installation of the cap, sheet piling, rock grouting, 
and the groundwater extraction and treatment 
system would include noise pollution during 
building demolition, cap construction, sheet piling 
installation, and well installation with minimal 
fugitive dust emissions during construction. 

Because of the uncertainties about the 
contaminants' migration velocity and how 
effectively the contaminated soils would be 
contained, there is considerable uncertainty about 
the time required to achieve cleanup levels through 
the natural attenuation processes, but it is expected 
to be greater than 30 years. 

Alternative 3 - Community risk associated with this 
remedial alternative would be low during the 
application of the oxidizing chemical to the soil. 

Environmental impacts resulting from the 
groundwater remediation activities would include: 
noise pollution and fugitive dust emissions during 

well construction. The amount of time required for 
the contaminants in the groundwater to degrade or 
dilute to concentrations at or below the MCLs or 
risk-based levels is unknown, but it is expected to 
be significantly greater than 30 years. 

Implementability 

Alternative I - Monitoring well closure, the only 
on-site activity required in this alternative, is easily 
implemented. Well closure vendors and the 
material needed to close the wells are readily 
available. 

Alternative 2 - Implementation of this alternative 
would be moderately difficult. Demolition of the 
existing garage could be easily implemented. 
Installation of the sheet piling would require re
routing of utilities which would require 
coordination with state and local entities. Cap 
construction is readily implemented and contractors 
are readily available. Installation of wells and rock 
grouting and construction of a treatment facility are 
relatively simple activities. Building demolition, 
sheet pile installation, capping, rock grouting, and 
well installation activities would create noise and 
inconvenience to nearby citizens. Electricity would 
be required at each extraction well location as well 
as the treatment plant. 

Groundwater monitoring, including Installation of 
additional monitoring wells, is easily'implemented. 
Additional coordination activities would be needed 
to ensure that any monitoring wells installed in the 
New Haven Residential Historical District comply 
with the National Historic Preservation Act. 
Placement of additional monitoring wells would 
have to be coordinated with the private citizens and 
the city of New Haven. 

Alternative 3 - Implementability of the soil 
remediation efforts would be relatively easy given 
the source areas location (behind four residences). 
Chemical oxidation of the COCs at OU4 is 
technically and administratively feasible. 

Groundwater monitoring, including installation of 
additional monitoring wells, is easily implemented. 
Additional coordination activities would be needed 
to ensure that any monitoring wells installed in the 
New Haven Residential Historical District comply 

12 




with the National Historic Preservation Act. 
Placement of additional monitoring wells would 
have to be coordinated with the private citizens and 
the city of New Haven. 

The implementation of ICs at OU4 should be 
simple. The Special Area 3 regulations have 
already been finalized for the entire Site, not just 
OU4. Public education/information could be easily 
implemented through public notices in the 
newspaper, through direct mailings, and through 
public meetings. 

Cost 

Alternative 1 - The costs for this alternative are 
presented in Table A-I. While no remedial actions 
would be conducted, the existing groundwater 
monitoring wells must be closed. Therefore, capital 
costs have been included for the wells' closure. 
Because five-year reviews of the subsite are 
required, there are also operation and maintenance 
(O&M) costs. The total present worth of 
Alternative 1 is estimated to be approximately 
$121,000. 

Alternative 2 - The detailed cost summary of the 

capital and O&M costs associated with the 

implementation of this alternative is presented in 

Table A-2. 


The capital costs include both direct and indirect 
capital costs. The direct capital costs include: 
building demolition, installation of sheet piling and 
rock grouting, cap construction, installation of 
additional monitoring wells and extraction wells, 
construction of the treatment facility and associated 
supply and discharge piping, and the purchase of 

. process equipment 

The O&M costs associated with implementing this 
alternative include groundwater monitoring, 
maintenance of the groundwater extraction and 
treatment system, equipment replacement, cap 
maintenance, and five-year reviews. The total 
present worth is estimated to be approximately 
$2,563,000. 

Alternative 3 - The detai led sununary of the costs 
associated with the implementation of Alternative 3 
is presented in Table A-3. 

The capital costs include both direct and indirect 
capital costs. This alternative would have capital 
costs consisting of the installation of five new 
groundwater monitoring wells and soil monitoring. 

The O&M costs associated with implementing this 
alternative include groundwater monitoring and 
placement of the chemical oxidant in the soil. The 
duration of the alternative is assumed to be 30 
years. The total present worth of Alternative 3 is 
estimated to be approximately $1,401,000. 

The present worth cost represents the amount of 
money that would have to be invested at the 
beginning ..... ..... of a remedial action at a ..... given interest 
rate to pay for all expenditures throughout the life 
of the alternative. A seven percent discount rate 
was used to calculate the present worth costs. 

The actual cost of the project would depend on the 
final scope of the remedial action and on other 
variables. 

State/Support Agency Acceptance 

The state of Missouri is currently reviewing the 
information regarding the Preferred Alternative. 

Community Acceptance 

Community acceptance of the Preferred Alternative 
will be evaluated after the public comment period 
ends and will be described in the Record of 
Decision for OU4. 

SUMMARY OF THE PREFERRED 
ALTERNATIVE 

The Preferred Alternative for addressing OU4 is 
Alternative 3 which includes injection of a chemical 
oxidant to address soil contamination and the 
imposition ofICs. Because this alternative would 
not actively restore the groundwater, it does not 
comply with all ARARs. Therefore, a TI waiver for 
chemical-specific ARARs will be issued. 

Also, an additional five new monitoring wells 
would be installed for a total of 24 monitoring wells 
that would be sampled quarterly for the first two 
years, twice a year for years three through five, and 
annually thereafter. Soils will be sampled until 
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RAOs are attained. The frequency of the 
monitoring could be reevaluated and modified after 
the five-year review' or after review of the 
monitoring data. 

Alternative 3 was selected over the other 
alternatives because it provided the most practicable 
approach to the protection of human health and the 
environment based on two current site-specific 
factors: (J) the city of New Haven provides potable 
water to residents in and areas surrounding OU4 so 
no one is currently exposed to the contaminated 
groundwater. In addition, all of OU4 is within 
Special Area 3. Special Area 3 is a designation 
given to the area by MDNR pursuant to the 
Missouri Well Drillers' Act. The special area 
designation resulted from the PCE contamination in 
the area and imposes enforceable, stringent 
standards on the installation of wells within the 
area. If any new water supply wells are installed in 
OU4, they must comply with the well construction 
requirements listed in the Special Area 3 
regulations. These existing factors combined with 
the monitoring of the contaminant plume and the 
public education on the dangers of using the 
contaminated groundwater that would occur under 
Alternative 3 should prevent current and future 
human exposure to the contaminated groundwater. 

The Preferred Alternative can change in response to 
public comment or new information. 

Based on the infornlation available at this time, 
EPA believes the Preferred Alternative would be 
protective of human health and the environment, 
\vould comply with ARARs, would be cost 
effective, and would utilize permanent solutions and 
alternative treatment technologies to the maximum 
extent practicable. 

Site and the Superfund activities that have been 
conducted at the Site. 

The dates for the public comment period, the date, 
location, time of the publ ic meeting, and the 
locations of the Administrative Record file are 
provided on the front page of this Plan. 

COMMUNITY PARTICIPATION 

EPA and MDNR provide infornlation regarding the 
cleanup of OU4 at the Site through public meetings, 
the Administrative Record file for the Site, and 
announcements published in the New Haven Leader 
Newspaper. EPA and MDNR encourage the public 
to gain a more comprehensive understanding of the 
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GLOSSARY OF TEIRMS 

Specialized tenns used in this Plan are defined below: 

Administrative Record (AR): The body of documents 
that "forms the basis" for selection of a particular 
response at a site. An AR is available at or near the site 
to permit interested individuals to review the documents 
and to allow meaningful public participation in the 
remedy selection process. 

Aquifer: An underground layer of rock, sand, or gravel 
capable of storing water within cracks and pore spaces or 
between grains. When water contained within an aquifer 
is of sufficient quantity and quality, it can be used for 
drinking or other purposes. The water contained in the 
aquifer is called groundwater. 

Applicable or Relevant and Appropriate 
Requirements (ARARs): The federal and state 
environmental laws that a selected reinedy will meet. 

Capital Costs: Expenses associated with the initial 
construction of a project. 

Chemical Oxidation T"eatment: The use of chemicals 
called "oxidants" to destroy pollution in soil and 
groundwater. Oxidants help change harmful chemicals 
into harmless ones. 

Comprehensive Environmental, Response, 
Compensation, and Li~bility Act (CERCLA): The 
law enacted by Congress in 1980 to evaluate and clean 
up abandoned, hazardous waste sites. EPA was charged 
with the mission to implement and enforce CERCLA. 

Contaminant Plume - A column of contamination with 
measurable horizontal and vertical dimensions that are 
suspended in and move with groundwater. 

Groundwater - Underground water that fills pores in 
soils or openings in rocks to the point of saturation. 
Groundwater is often used as a source of drinking water 
via municipal or domestic wells. 

Maximum Contaminant Levels (MCLs): The 
maximum permissible level of a contaminant in water 
that is delivered to any user of a public water system. 

Monitoring: Continued collection of information about 
the environment that helps gauge the effectiveness of a 
cleanup action. Monitoring wells drilled at different 
levels at OU4 would be used to detect any migration of 
the plume. 

National Oil and Hazardous Substances Pollution 
Contingency Plan (NCP): The federal regulations that 
guide the Superfund program. 

Operable Unit (OU): Term for each of a number of 
separate activities undertaken as part of a Superfund site 
cleanup. 

Operation and Maintenance (O&M): Activities 
conducted at a site after the construction phase to ensure 
that the cleanup continues to be effective. 

Plume: A body of contaminated groundwater flowing 
from a specific source. 

Present Worth Analysis: A method of evaluation of 
expenditures that occur over different time periods. By 
discounting all costs to a common base year, the costs 
for different remedial actions can be compared on the 
basis ofa single figure for each alternative. 

Record of Decision (ROD): The decision document in 
which EPA selects the remedy for a Superfund site. 

Superfund: The nickname given by the press for 
CERCLA because the program was well funded in the 
beginning. 

Toxicity: A measure of degree to which a substance is 
harmful to human and animal life. 

Volatile Organic Compounds (VOCs): Carbon 
compounds, such as solvents, which readily volatilize at 
room temperature and atmospheric pressure. Most are 
not readily dissolved in water, but their solubility is 
above health-based standards for potable use. Some 
VOCs can cause cancer. 
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Figure 2: Operable Unit 4 and Maiden Lane Area 
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than 5 percent chert and sand ';:: ga~ml ,
 

.0
 
Potosi Dolomite Crystallfle dolostone With Target zone of most hilttE greater

III abundanl small so ution ca\lities capaetty wells. Yields 200than 170 (J
 
and ouartz druse.
 to 1 000 aal'mm. 

:.1odofie<l from Miler and Vandl e (1997 

Figure 3: Geologic unil of the Ozark aqulfl:r In the \ iCIn~ of. ·C\\ Ha\ en.. Ib"ouri 
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SIIAl.LnW Lane Area 

( ,ROUND·W.\HR 
BW·2.1 01\'11)1
BW·21A BW-07 AIA BW·22 State 

BW·14 I BW.ll
K€'I~NOOd Site Highway 100 

BW·13
BW·20 I BW·l0

_--I 

"l 

Eminence Dolomite 

Potosi Dolomite 

9000 2.~00 

\'':-(11'::11 sc:ll..: g:':;lflv 1,.-",aK1tC'1 Itcd 

Distance from the Missouri River In feet 
-l'ol •. -,(C fin~ shad'"}; lIt,lleiSt...,. I'I"babl~ :ate.l (.f 
ternt.,hl'~nlt.·thent."fr('F) c("·nrqnUfl.llinn n'~l:Ir.~Figure 4: Groundwater flow regime r $ohmiC" lmh:ate" leLtO\..: pr;E CQII~C'nltlllloll 
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TableA-l 


Altemalive ] - No Action / No Action 


Present \Vorth Cost Estimate 


Riverfront OU4 Site FS Report 


Cost Estimate Componelll I Quantit)' I Units I Unit COit Capital COSt Annual C051 

CAPITAL COSTS 

~'Iollitoring Well Closures I 4,000 I FT I SiS S60.000 

DIRECT CAPITAL COST SUBTOTAL 560,000 

Bid COlltingcnc), (15%ofWeli ClosuTC,) 59,000 

Scope Contingency (15% Well Closures) 59.000 

TOTAL DIRECT CAPlTAL COST S78,000 

Permining and Legal (5%) 53,900 

Construction Ser.'ices (I 0% of Well Closures) 56,000 

CONSTRUCTION COSTS '~OTAL 587,900 

Engineering Design (8% of Well ClosuTCs) 54,800 

TOTAi C.t\PITAL COST $93,000 
ANNUAL OR PERIODIC O&M COSTS 

~ive.ycru Review@ 5,10,15,20,25, and:;O yrs I ) 1 LS I SI3.000 513,000 

TOTAL PRESENT \\fORTH O&M COST $28,100 
:TOTAL PRESENT \VORTH $12 L 1 00 

7 percem discouni rate used to ca1cul2.te present worth. 

LS· Lump Sum 

FT· Fect 

24 
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Table A-I (Continued) 

Alternative 1 - No Action j No Action 


Present \Vonh Cost Estimate 


Riverfront OU4 Site FS Report 


IYearly 0&1'\'1 Intenninem Total Annual 
Year I C05t* O&M Costs O&i\'1 Costs lntennirrent O&M Costs fnclud:!: 

I I SO SO! 
2 I SO SOl 
3 ! SO sol 
-1 I SO soi 
5 ! SO S13,0001 

I 6 \ SO SOI I 
1 7 

i SO SOI I 

I 8 I SO SO 

~ 
SO SO 

I ~ ~ I . . SO S13,000 

SO SO 
I 12 SO SO 

I 13 SO SO 

! 14 SO SO 

I 15 SO S13,000 
16 SO SO 
17 SO SO 
18 I SO SO 
19 SO SO 
20 SO 513,000 
21 SO SO 
/) SO SO-
,~ 

-.) SO SO 
24 sol SO 
25 SO S 13,000 

26 SO SO 
27 sol SO 
28 SO SO 
29 sol SO 
30 sol SIJ,OOO 

Total Cost of Annual O&:tvl 
IPresent Worth of Annual O&M 

SO 
SO 

SO 
SO 

S 13,000 5 ;'T r!!vic\\" 

SO 
SO 
SO 
SO 

S13,OOO 5. yr rc"vie-v.·· 

SO 
SO 
SO 
SO 

S13,000 5 yr review 

SO 
SO, 

sol 
SO 

S 13,000 5 ~T review 

SO 
SO 
SO 
SO 

s13,00015 yr review 

SO 
so 
SO 
SOl 

S13,00015)T review 

S78:000 
S28,1001 

I 
! 

I 
i 
I 
I 

I 

I 

I 

I 
I 

I· There are nO yearly O&M costs for this alterm!liYe. 

f're'..::Y.naT'j i"nal F~asb<i:y SIlJdy Rr.'e.1rorn Su~€rt\!"a S :,; 
~7(->01.12 CU ~. Orci\arC Street!\taidt'r, lane SubS:' 

O:::o:>er 3, 200" 

25 
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Table A-2 


Alternative 2 -Capping, Sheet Piling, and Rock Grouting / 

Hydraulic Containment and Above Ground Treatment 


Present Worth Cost Estimate 

Riverfront OU4 Site FS Report 


GROUNDWAn: R MONlTORING (LaboT only) 

Years i ana 2 

2 Jr. Level person fOT 7 x 12 hour days per sarnpiing ~v~nl and 
8~? HR S100I Jr. Le\·c1 person fur 5 x 3-hour days per data c\'alua,ion ,,

Qua:cerly ;:unpling per diem 56 DA'{ S730 
Ye<m 3 through :5 

2 Jr. u>"el person for 7 x 12 hour da)'s per sampling C\'ent end 
-4-16 -- --··HR SIOO ... nr.·U"clper;o~ilfOf 5·x·S:l\ilCr·diiysj)er dati ~\"ali.iat.iOif·- -"-' -

Semi-ailillJai sampling per diem 28 DAY S730 

Years 6 ![,rough 30 

2 Jr. Level person fOT 7 x 12 ho'Jr days per sampling even; and 
1 Jr. Le"el person for 5 X S-nour days per data evalualior, 208 HR SJOO 

Annual sampling per diem I 14 DAY S730 
~[N5nl1jTIONAL CONTROLS 

,Prepare NewsJettu@5, 10, 15,20,25, and 30 yrs I 24 HR / SIOO· 
N::.....slencr Public3uon in Local Newspaper and Direct Mailing @ 5, I J LS I $500 
iO, 15,20,25, 3ile! :;0)T5 I 

jPubiic infonnational Meeting@ 5, 10, 15,20,25, and 30 yrs 1 LS I 55,000 
Fivc-Year Review@ 5, 10, 15,29,25, and 30 yrs J LS 513,000 

6,550 FT I S15 

.. -

I"oo'lorin' w," C,==0-~' "'_ oo'y) 
TOT.t\L PRESENT WORTH O&M COST $1,738,000 
. . 

~ TOTAL PRESENT WORTH $2.563,000 

S83,200 I 
S40,900 I 

I 
$41,600 I 
S20,400 I 

Ij 

, 
$20.800 I 
$10.200 

S2,400 

5500 
\ 

S5,000 

513,000 

598,300 

7 percent di,;coUllt rale used to calculate present WOM . 

• For each groundwater sampling event, include 3.duplientes,'; matrix spikeimatrix spike duplicates, and 3 trip blanks. 

CY - Cubic Yard SF - Square fOOl 

LS - Lump Sum IT  · FOOl

 Yen..J-iR - Hour Y

EA-Ee::h 

R !' 
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l~. , 

Riverfront OU4 Site FS Report 


COSt Estimate COnJp.111enl QuantilY Units I Unit CO~! I 
CAPITAL COSTS 
llJ l=ll0n Weil;; (3·· 4' PVc wells to 3 ot:plh or 10 (1. '7 .4" wel!s ! 1 I::.t 3,rl <-!Isle 10 3 lmglh cf ISO ft, dC"o·elopmem., pump ms;IPJl.!licn. anj I 1,110 FT S60 
well \'aulti 
Pie7.omCi<=1'S (5 -2" P....C plezomelers to a depth of 20 fi) , 100 I FT S30 iI 
S'.lOmersit-te Pump (wppon wire, ilo,,", Ilnd control d"','lces, c!e.:tr::! I I.st'Tvice iO wcliht~nd) I 10 E:\ S 1.000 

Grour.dw:::!er Colk':li·)r. PI;Jing (inciu(ks cO;Jbh: contained pVC I I 

I800 I LF 5260piping. bcciding. ;;nd trenching) 
, 

1! I 

Prefal;,-ic;],~ S=:::tllIC (.30' x 30', slab on gr.lde) I I LS 560,000 I 
P\!rch;u¢d Packllge (C..\C vessels. Conlro! PllJ1c1. (mluent $iOragc= ! I 

\ 
LS S60.000 iTa,-.\.:. Oisch:;rge pu:nj~) i 

Discnzge Piping to S~OIT.'\ Dram (includes PVC "ipir.g. bedcing .1nJ 
200 LF 5260 

, 
t:en~hing) I 

M'Jill-!llYcr C3P (induJc$ gr:!ding. placement <"f crtp} 5.400 SF i S5 I 
1Ir.sm1l Sheet P:lmg Ar:,unu Soil Contamination (.;00 linea; feet. :!O feet 

260 TONS 5500 1 
kl~? .is psf pilt;:g) I 
D::l:'lohsh % sf g:L"!!ge anti Ji5~ of rubble I I LS S 1 0,000 I 
iDi:1,,~ Push $;:ir.pling to Dctmnin-e EXlem/\.c\'ds 0: Soli 

1 I LS 535,000 ICOnl.arrwl.a:.:on (25 Borings. ti~ld anal}'S1s tor VOCS) 
~ , I ILS 

C:lpilal COSI IAnnual cos~ 

, 
S66.6OO I 

i 
53,000 I 

I 

SIO.OOO 

$208,000 I 
S60,ooO 

S60,OOO 

S52.000 

S30,OOO 

5130.000 

$10.000 

S35,000 

I 

I 
~ 

I
; 

: 

. 

IRemO\'31 of Power Pull: for Access and Repll'ccmtnl ; 1 S30,000 S30,000 I, l 
IPump canem grOU110.sroi ~nom ::md sides (15 • ....ells to J d~pt"l of 70 I ! ! 

I
i:~t e.a.:h (J in the mid11e and 3 on·: sides), 5h::Hov.: weHs:x.., assume - ,

,~Oift. ".",1\ ~,;a"1! to grtU\ up SO f\ to oonom at 5.'~et r-11e. :lS-'illr.le \{)\ ] Img"Jt SO ca.:h side ",,:1 be 5.000 sq 11. IOta! of ~.!/~)O sq 'i a! ~/t1 i 
SI:e R,Sl.oralKm ! 4.600 SF 50.2 ! 

';\ioni:G."Ill;l Weil L'lSI!lihHlon (3 wells each ....ith 2 sampllng depr~o;) J IJ·W Fr $60 
Place Deed Kt'SlTict!o'1s (4 properties) I " EA SI,500.. 
PL:!;;;e Zoning ~<o'j~ t·\ propemes} I " EA SI,SOO 
~iSl MD:-:R Well Head Protection Sectior. \\ith Well Ceruficetior.s J I LS S5,000 
Pn:.p!!ralich'l cfHt',:l.Ilh 1.r.J Safety Plan I SO HR S100 : 
Prt."P'L"1!:ion cfO&M ;.hmnl 1 120 HR , SIOO 
Prcp2.'li1icn ofRA QA1Sampiing Plzn I 120 HR 5100 

DfRECf CA!'fI'Al. COST SUBTOTAL I 
Did Cootir:ger.(.'y (10%) 

$.."Ope Con;in~i!I)c:: (IS%) I, 
TOTAi DIRECT CAPITAL COST 

Penniuir.g and Legal (5'!-.) 

COrJsU'Jcrion S!:r.. ices (5%) 

ICONSTRUCTION COSTS TOTAL 

Enginccnng Design (S%) 
I 
i 

TOTAL CAPITAL COST 

I, 
S900 

S80,400 

S6,OOO 
S6.000 
$5,000 

58,000 

SI2,ooo 
512.000 

$555.300 

S55,500 

S83,300 

569-4.100 
S34,7oo 
S34.7oo 
S763.500 j 
561.100 

$825,000 

, 
!I 

~ 
" 

; 

Table ;\-2 


Alternalive 2 - Capping, Sheet Piling, and Rock Grouting! 

Hydraulic Comainmenl and Above Ground TrcmmcnI 


Present Worth CoSt Estimate 






Table A-2 


Alternative 2 - Capping, Sheet Piling, and Rock Grouting j 

Hydraulic Containment and Above Ground Treatment 


Present Worth Cost Estimate 


Riverfront OU4 Site FS Report 


IIA,\?<UAL OR PERIODIC O&!\! COSTS 

ij Eie<:lr.cal Costs 53.000 

~ spent CaJt~"')n Replacements I 4 
~ Gro'.m(h\-a~er Tre.2crne-n~ OpemtGr (4 h':Jurs;'wc-i!kj I 208" 
~ Grouoo·...'<lter Trt:1!tmem Plant Muintcnarlc': .-\I!owo1I1cc I 1 

~ Cap 0&\1 (inc!udcs i~.3peCLioo.; every 2 mont;,s. mnuJ.] I 60I repc1rt") i 

Cap M~int!."nanc~ .-'.lIowance iindudes patching ~d I 1 
mliinH:n3..~CC') i 

IEXTR.\Cn01-.: WELl. :.t:\iNTE~ANCE 

Acid ·.'ash <!vcry ~ ycaJ's ~~cept years 10.20. and ]0) I 1 

KcJevdopmem c\'c,-:! :. year>. exctpt ye.lJ' 30 I 11 

AIR \IONITORlNG t,~no.lysl; Only, 12bor inchxkJ wid') Ground's2:er Sl:':'l!,Ii~g) 

Yea., 1 !L'lC :2 

5e.mi-2.n.nual iC:5id~nt soil gas S2mplin~ (6 h":UH·":.S) 

GROUNOW,\TER .\ii)l'.'1TORING (.-\fl3ly:;is Only)' 

I, 
1, 

12I 

I K\\'h 

YR 

I HR 
L5 

I HR 

I LS 

LS 
LS 

[A 

SO.09 
510,000 

1 $75I 
I S3,000 I 
I S75I 
I 

53,000
1 

I 52,000, 
! S7,00(l 

I 
, 

!
I $1.50 

I S4.800 

I W),OOO 

I 515.600 
, 

$3.000; 
I 
I 

I $4,500 

I 53.000 

S2.000 

57.(100 

I S 1.800 

, 

I 
I 
, 

'I 
'1 
\;, 

",
'. 

, 

Years 1 illld 2 
 I 
 I , 
,

QtJ~er!y sa'T!;>ling of 27 monitoring w:!lls "il!J 2 S3mphr.g I 
 I
I 

260 ! 

i L\ 

zones ftx 22 of~7 wdlsa.nd 7 e:xt:2clion wei is each ior VOCs 

S2UOOS95 i
(stan.urd rum"-TClund+Q,VQe) • sampk using ;l5Ubmcr~Jblt: ,!I 
pump I 

i 
 I 


Yc:;m 3 through 5 


Semi·a.'ll1uaJ s2mplir.g of 27 monJloring wells with 2 >ampling 

lOnes for 22 of 27 wl!lls:md 7 e:~t;:;ctiO:1 wells c;lch for VOCs 
I 


EA S95 SI2.·100 
p:Jlnp 
(;t::.ndud lumaound+QAiQCj . sample usllig n 3ubmer>lblc i 130 


! 

y car; 6 lhl'Ough 30 
 I 


I 

1
Annu::!1 >ampling of 27 monito;ing wells , ...1th "2 sunpling zones I 


for 22 of27 .....clls eand 7 eXL-action .....ells ach for VOC;
1 
 65 
 S6,200E:\ S95(Sl2Jldard t!.ImW'Ouod+QNQC) • sample using a submersible 

pump 

Years I :hrough 30 
 I 

Groundwater Treatment Plant Influenr and Efll!Jem NPDES~ 
;\Ionitonng (Qu3nerlY-illlllllal monitoring ior vacs, SI.:.ndMd~ 20 
 $95EA I S1.900
tum3fOund) F..,r C3ch sampling event, indude I duplicate, J I
~ 
1!I2.:rlx sEikeJm31rix spike dllplic.at~, and 1 irip blank. I 
 !M 

?r.!..~"'Y ~i.""..a.i ~u!i.i::!At( S",J.tt:'y F~~.~;:n S~~W.::ld s..~, 

QtJ". ~~,.lV.z.:.::e.'1l';:~"leo StJt:'::;i!e o.u7C-e.Cl. I.e 
=""".:>'lCS 

http:o.u7C-e.Cl
http:dllplic.at
http:wdlsa.nd


Table /\-2 (Continued) 


Alternative 2 - Capping, Sheet Piling, al1d Rock Grouting I 

Hydraulic Containment and Above Ground Treatment 


Present \Vonh Cost ESiimate 

Riverfront OU4 Site FS Report 


I 'y'ear 

I I 

I .) 

I , 
,) 

I 4 

I Ycariy 0&r...1 Intenniltenr 

I
Tow1 .Annual

I cos,· 0&1\'1 Costs O&M Costs Intennittent O&I\'1 COSts Include: 

I 
$70,900 $152,500 $223.400 Sampling. 

570,900 S154,5001 S225,400 SJmpl:ng ~~U a:id Walh. 

I 570,900 $76,300 SI47,200!3.!mpling.. 
i $70.900 S7S.300 SI ;19,200 Sampling and acid wa.;"h., 

kf 5104,2001 
~arnp!ing, 5·yr rcv'iew, in.:'i:liln.:.lio:u.! !'i1~<::ling, :md 

$70.900 S 175. 100 redo:'vc Jc.pmen I. 

570,900: $41,100 S 112,000! Sa.;npling 2.l1d acid W;)5n. 

$70.900 539,100 51 10,000IS~!mpling.1 7 
S 

, 
S70.900 S41.100I 

9 5)70.900 S39.IOO 

I 
$67,000110 $70,900\ 

I II I S70,900 S39.1001 

12 I 570,900 S41,IOO 
j} S7O,9ool S39,IOol 

I~ S70,9ool $4L100 

i 15 570,900 $67,000 

I 16 S70,900 $41.100 

17 S70,900 539,1001 

IS $70,9001 $41,)001 

19 $70,900 S39,IOO 

hl 570,900 S67,000 

21 $70,9001 $39,100 
22 S70,900 $41,\00 
23 I· S70,900 S39,100 

24 I S70,900 $41,100 

J-) 570,900 567,000 

26 S70,900 $41,100 

27 I -$70,900 S39,100 

28 570,900 S41,100 

29 S70,900 S39,100[ 

30 570,900 Sl58,300 

Total Costs of Annual O&ivI 
Present W OTth of Annual 0&],,1' 

I 

S! 12.000 Sampling iliHj a.::iJ wil.>h. 

$110,000 Samp!ing. 
Sampling. )·:;r review. infontl3.liolJlll mct:ting" and 

$137.900 rcdc\'.::lopmcnl. 

SIIO,OOoISWlp!ing. 

S112,000 Sampling and a.:id wa.<;h. 

S110.000 Sampling. 

s112,000 SiuTlpling and [lcid \~ash. 
I SaInpl ing. 5')1 rc:,i::\\. infoonutiollllimceling. ;L1ti 

5137,900 redevelopmeilt. 

S112.000 Sampling illld acid wrr;h. 

$110.000 Sampling. 

$112,000 SalTlpling and :lCid wash. 

SIIO,OOO SWlpling. 
SW1pling, 5·~ r rc\'j\:\\, in;'(lI1l1atio:nl m<:'::ling. and 

5137,900 redc\ dopm:::!t. 

S11O,000 Sampling. 
S 112,000 Sampling and "cid ·...a:;n. 
SI1O,000ISampling. 

Sl12,000 Samp!iiig !lIla 3cid wush. 
Sampling, )·yr review, infoiTll3tionai meeting. !lild 

S137,900 reUcv(:]opmcnl. 

S112,000iSampling and acid wash. 

$110,000 SWlpling. 

$112,000 Sampling and acid wash. 

S1 [0,000 Sarnpiing. 
Sampling. 5':T revi:::>'I, infoomrioflai meeting. ru:d 

$229,100 mOlli,i;:irag well c\OSlIfC'5. 

$3,921 ~OOO 
$1,738,000 

I 
1 

I 

I 

I 

?~'TNf F nal f eaS(t: 1;;1 S!\JC)' ;C1·.er~;c.nt Svp!:r~;.:r...J S:a! 
OU~. Or::..",:;: S:r""'.'I.I"'c~ La"" 5,,;;JS.1e J.:"':;"~60 "::: 

0cI"""" 3 :?roo 
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Table A-3 
Altemalive 3 - In-Situ Chemical Oxidation / Monitoring 


Present Worth Cost Estimate 

Riverfront OU4 Site FS Report 


·\:,\:\UAL OR PERIODIC O&~1 COSTS (Continued) 

lNsnnmON.o\L Cm<TROLS 

PrepareNt'ws]ctter@5, 10,15,20,25, and 30yrs I 24 HR I SIOO 52,400 
,\!cws]eneT Publication iL Local Newspaper and Direcl Mu!ling @ 5, 
ICt, 15, 20, 25, and 30 Yl~; 

I 1 
i 

LS I S500 S500 

Public Iniormational Me.:ling @ 5, 10, 15,20,25. and 30 )TS I 1 I LS I 55,000 55,000 
"i"e-Year Review@5, iO, 15,20,25, and 30)TS I j LS I S 13,000 S 13,000 
MONITORING \\iELL CLOSURE 

il--lonitoring Well Closlli'c, (Year 30, only) (including Contingency. 
lPermitting, Construction St:nices, and Engineering Design COSts). I 5,500 I FT I SI5 S82.500 

TOT.AL PRESENT WORill O&}'1 COST $1,178,000 
TOTAI. PRESENT WORTH $1,401,000 

7 percent dIscount £lite used 10 C3.1culate present WOM. 

• for each groundw31!:r ;;umpling e'\'l!nt, include 5 duplie<:tes, :; matrix spike/matTi." spik.e dupliciltes, ilDd 5 trip bl:mks. 
CY - Cubi·: Yard S:: - Sqlkll'C fOOl 
LS - Ll.lII!p Sum IT - FOOl 
HR· Hour [SCQ· III Siru Ch~mical Oxidauon 
EA  Each 
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Table A-3 (Continued) 


Alternative 3 - In-Situ Chemical Oxidation / Monitoring 


Present \-Vorth Cost Estimate 


Riverfront OU4 Site FS Report 


~ 
I 3 

1 4

t±; 
i 7 

I S 
, 

9! 

I 
JOI 

I 
II 
12 
13 

14 

15 

16 
)7 

18 

19 

20 

I :2 ! 

I 22 

I -.~ 

.;..) 

24 

?
-) 

26 
-,_I 

I 28 

I 29 
I 
I 30 

!Yeariy O&:vt lmennittent Total Annual 

Cost • O&M Costs 0&\-1 Costs Intermittent O&M Costs Include: 
I 

S330,500 S330,500 ISCO injeciion and ground",;m:r samplingI 
I 5165,500 5165,500 ISCO $.'lmpling and grou:1dwatf:r samplin?o 

5164,400 5164.400 IseQ injec,ion and groundwater sampling 

S82,400 S82,400 ISCO s.ampling ,L1d groundw:m:r 5.'lmpling 
)-yr review, informational mec[ing, ISCO inje;::,ion, 

S135,300 S\35,300 and groundwaler sampling. 

$74,400 574,400 IS(O sampling and groundw:nt:r sampling 

564,4001 S64AOO GrowlJwatc:r ;;ampling 

564,4001 564,400 IGrnlll1Jwa!Cr srunpling 

$104,4001 S 104,400, ISCO sampling and groundwater sampli:1g 

I 585.300 
_ /s-yr r~vi~w. iruormntionai meeting, and groundw:ller 

58),300 samplmg 

S31,200 S32,200 Groundwater sampling 

S3~.200 S32,:200IGrmmdwatcr s<,.mpling 

S32,200 S32,200 Groundwater >ampling 

I S32,200 S~2,200 Gr0undw:ner 5ampling 
j-yr rl'Yie\\. infonnmioncl !1K'::ting, ~md !,'Tollndwaier 

S53.100 553,100 s:unpiing: 

I , S32.200 532,200 G~OUr.dw'llt!r :'<l!npling 

I I S32,200 $32,200 GruundW~tter sampling 

i I S32,200 532.200 Groundwater scunpling 

I 532,200 532.200 Groundwater sampling 

I I 5-yr review. inlormalion?J meeting, 2nd groundwater 
S53,100 553,100 sampli:1g 

I 532,200 532,200 Groundwater sampling 

S32,200 532.200 Groundwater sampling 

532,200 S32,200 Groundwater sampling 

S32,200 532,200 GrolJndw.~t;:r sampling 
5-)T r~view. infomu!lionaJ mc.:ung. and groundwat::r 

S53,IOO 553,100 :>;!mpli:1g 

532,200 S32,200 Groundwater sampling 

532,200 S32,200 Groundwater sampling 

532,2001 S32,200 Groundwater sampling 

$32,200 S32,200 Groundwater sampling 
5-yr review, infonnational T!Je<:ling. groundw;},cr 

S135:600 S135,600 sampling, and monitoring well closure 

ITotal Costs of Annual 0&1\11 $2,081,000 l 
!Present \Vorth ofAnnual O&M $1,178,0001 

I- There arc nt) yearly O&M C051S for this a1t:::rnative. 

-
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Table .'\-.3 

Alternative 3 -In-Situ Chemical Oxidation / \1oniroring 


Present Worth Cost ESlimate 

Rivcrfrol1i OL4 Site FS Report 


\,'\;'1l!r\L OR PERIOIliC 0&:,\1 COSTS 

lSCO iNJE(T1()~'; L'Si1<G DIRECT PUSH 

Year 1 (Entin: SOlllCC Mea) I I, 
Year 3 (lblf:he s()ur::e !!Tell) I 1 

)-'C'!II 5 tQuarter Dfthe source Ur1:3) I 

SOfL SAM?UMj :\Fn~.R Iseo TREA.\.lEl'.'T (USING DllU':CT PUStl, 

Ytar 2 (Entin:: 30urcc t!r~a) I 

Ye:u 4 O'bifth~ 5l)ur::e 2Ie3) I I 
y,:;u 6 (Ql!m~r:\fl:1C ,ourcc areJI j I, 
Ye:u 9 (Entire S,)uro: ";rc.a) 1 

,,'(.R !>.fO:-.rITORJ:"G (Am;)Y'5is Only. Labor induJ.:d "'lih Gmu:1dw)tl:; S:m:r-IHlgl 

Y('fliS ! nnJ2 IY.r,11.;m!1u:1l r'~lljl'lI soil gas sampling t6 h<'ffi(:s1 

(jROUNDWr\TER 1-l0Nn-ORr',lI (An3Jy;;i; Only) • 

y t~rs ! jn·J 2 I 
(,uancrly S;1fllpilng of 24 Jnonaoring \\:dls "'"1t.h ~ s~1m?!ii1? ! 

Ib)nC3 for ! ~ of2': \\e!L, for voe, (Sl3.nCaiJ 
!U~:ucund-<').·'i()C) - sample u.... ing:. submcr~ib!~ pmr.r I 

Years :; tIu-"C'U5-'J to 

Str:\l·!?:1:Ju;:;! salT r Img of 27 mOl1lto;ii'g welis ·.·.ith :.; '·~:lT'l:r.£. 

zon<'s ior 11 of n well, ta;;h fUf vue; I"tand:uo 
n,marollnd·,Q.-\'i.,)(::•. s:!r.lpic u.,ing:, suhmcrsibk PUlTl:J 
"{ C,lri 11 lhroug.h 20 j, 
.·\r:nual s.lffi;>iing ur n monitoring well, with 2 s:l.JlI,,!i<1g ~:(Jlll;$ 

for 22 vi~; weBs for VOCs (;t!Ul(i:lrd £UI1jaroIUldT(IA.'Q~·:) . 
s;lI11plc l~sing 3 ;l!l)IllCfsibk pump 

·(Jf<OI.~':D"V.-"'TE;{ .\lOl.;nORI:-.:r; lu,bo. only) 

Years I lnd 2 

I.? Jr. LC\'d pcr;;oll f(\r 6:.: I:! hour Jays per sampling c\ era ~d 
I Jr. Le':d pcr:>c:.n for:) x s-r.our d:rys pcr Jal3 evalll:!lio:1 
Quanerly samp\i~g pt."T JiC":ll I 
Yc;u-s : thro'Jg.h 1,) 

2 Jr. Level p:;rSO;1 for 6 x 12 hour dlY, per sampling cWnt (\nd 
I Jr. Le--t:J paso!. for 5 .~ g·oour d:lys per dnra evaluation 
Semi-annual sampling iXr diem 

Vcm i 1 through 30 I 
2 Jr. Levd penon ior i6 x 1.2 bour days ~r sampling c'·;::rn :U:C 

j1 Jr. Level per:>Oll for 5 x S-hour d:l\'s per drll3 c\".!.lulllion 

Annuill sampling pcr die-al 

I ~ 

212 

106 

53 

736 

~S 

363 

24 

184 

12 

I LS 
LS 
L::' 

, LS 
I LS 
i LS 

LS 

EA 

, 

EA 

i 
L\i 

i 

EA 

i 
1 HR 

DAY 

HR 

I DA'I' 

i 
; , 

HRi 
DAY 

; 5200,000 

I S 100,000 , 
350,000I 

S35,OOO I 
I S ]',500 
I $3,750, 

$~5.000 

! I5150 I 

, 
I 
I 
I, 

$95I 
\ 

i 

II 595 
1 
I 

ISl)5 
I 

I 

I 
I 

5100 

sno 
I 

$100 

, Si30 
I 

SIOO 

$730 , 

520D,000 

I 5100,000 
, 

550.000i 

$35,000 

S] 8,000 

S 10,000 
$40,000 

S1,800 

S20,100 

S 10, 100 

S5,OOO 
; 

573,600 

S;5.001) 

S36,800 

$17,501) 

S 18.400 

58,800 

, 
i 

. 

, 

P!'~ r'J"'.:1 !="e2".t""lt, s~)' P.lVer.r,,'" $<;w"."" S::a 
0447 0': vi ··2O'J4. U<-:!'-....'" s..~_.!~ '.",. ~ 

~3.;ooa 


