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As agreed at our 13 December 1999 meeting, Roy F. Weston, Inc. (WESTON®), on behalf of 
Kerr-McGee Chemical LLC (KMC) has prepared this document which supports amendment of 
the existing Record of Decision (ROD) regarding the Little Menomonee River (LMR). A river 
remedy that consists of temporary surface water diversion followed by dry sediment excavation is 
shown to be preferable, with respect to National Contingency Plan (NCP) criteria, to the consent 
decree remedy of river reroute. 

In Section 1 of the report the two remedial options are described in a level of detail appropriate 
for a feasibility study (FS) type of comparison. In Section 2, the two remedial options are 
compared with respect to compliance with NCP criteria for remedy selection. 

1.0 DESCRIPTION OF ALTERNATIVES 

The following subsections present the excavation, treatment and disposal standards, the general 
approach and the scope of work associated with the two river alternatives under consideration. In 
general, both alternatives focus on the reach of the LMR between Brown Deer Road & the LMR 
confluence with the Menomonee River, which is approximately 5 miles (6.0 river miles). The 
river reach in question is indicated in Figure I. 

1.1 CONSENT DECREE RIVER REROUTE 

The river reroute alternative is embodied in the original ROD as the final remedy that will attain a 
level of cleanup capable of ass1,1ring the continued protection of human health and the 
environment. The consent decree directs KMC to adopt the river !eroute alternative for 
remediating the LMR. 

1.1.1 Excavation, Treatment and Disposal Standards 

The excavation, treatment, and disposal standards associated with this alternative are part of the 
consent decree. These standards are as follows: 

• Excavation Standards 
- excavate all "visibly contaminated" sediments from the rerouted portions of the old 

LMR. 1 

1 The Consent Decree requires removal of all "visibly contaminated" sediments from the LMR, but ~nly after this 
criterion is determined to be an effective method for identification of contaminated sediments. Predesign Task 12 
(not yet completed) is devoted to an assessment of whether visual cues (i.e., stained, oily or discolored sediments) 
can be proven to be a reliable method of identifying creosote contaminated sediments when compared to analytical 
results from a fixed laboratory. Visual identification of contaminated sediments is assumed to be rapid and cost
effective, but unproven at this site. 
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- excavate all sediments containing more than 388 mg/kg total carcinogenic polycyclic 
aromatic hydrocarbons ( CP AHs) from rerouted portions of the old LMR . 

- excavate all soils that exceed background or Sediment Quality Criteria (SQC), 
whichever is greater, from the new channel. Since the 4 March 1998 correspondence 
between the Wisconsin Department of Natural Resources (WDNR) and the U.S. EPA 
establishes a value of 15 mg/kg total CP AHs as the background for the LMR, all soils 
exceeding 15 mg/kg total CP AHs in the new channel will require excavation. 

- remove all soils (i.e. soils generated due to any construction activity such as clearing, 
access roads, stockpiling, and sampling activities, etc.) that contain total CP AHs in 
excess of background or 6.1 mg/kg total CP AHs, whichever is greater and all soil that 
is visibly contaminated. 

- excavate all sediments exceeding 15 mg/kg total CP AHs from the portions of the 
LMR that are not rerouted. 

■ Treatment Standards 
- Treat all excavated soils and sediments (from new and old LMR) exceeding 15 mg/kg 

total CP AHs using thermal desorption. 
- Treat all excavated soils (generated due to construction activities) exceeding 

background or 6.1 mg/kg total CP AHs, whichever is greater using thermal desorption. 
Treat all visibly contaminated soils using thermal desorption. 

■ Disposal Standards 
- cover all sediments that are not excavated and that contain 388 mg/kg total CPAHs or 

less with clean(< 6.1 mg/kg total CPAHs) soil removed from the new river channel. 
- treated soil shall be disposed of in the area of the former wood preserving plant on the 

west side of the river, outside the floodplain, and covered with 2 feet of clean soil and 
6 inches of topsoil. 

- excavated soils and sediments containing less than 15 mg/kg total CP AHs shall be 
disposed of in the old channel of the Little Menomonee River and covered. 

1.1.2 Location Of The New LMR Channel 

For the purposes of this document, existing site conditions and results of Predesign Task 9 
(Identify and Evaluate Alternative Alignments for the LMR) were used to select an appropriate 
alignment for the new river channel. The objective of the Predesign Task was to determine a 
potential realignment that will best meet the environmental objectives, while minimizing changes 
to the floodplain and/or temporary or permanent environmental damage. The Predesign Task 9 
evaluated three alternative river alignments, namely Alternative Alignment A, Alternative 
Alignment B, and Alternative Alignment C, to replace the existing LMR. Results of Predesign 
Task 9 indicate that compared to Alternative Alignments A and B, Alternative Alignment C 
would have relatively less impact to the most sensitive environment. Therefore, Alternative 
Alignment C was considered appropriate for the purposes of this document. Alignment C was 
slightly modified to accommodate existing site conditions. Figure 1 shows the conceptual new 
alignment of the LMR. The alignment shown in Figure 1 would have the least impact on the 
existing ecological habitat. 
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1.1.3 Maior Construction Tasks and Construction Sequence 

The major construction tasks associated with this alternative include: 

• Improving site access and preparing the site. 
• Excavating the new river channel. 
• Diverting flow from the existing river channel. 
• Removing contaminated sediments, if any, from the existing river channel. 
• Backfilling and grading the existing river channel. 
• Site restoration. 

The construction sequence for this alternative would include the following generalized sequence of 
work: 

• Conduct site preparation work and provide access routes for heavy equipment. 

• Restrict public access to the work areas. 

• Excavate the new channel. 

• Divert base river flow to the new channel, segment by segment as constructed. 

• Divert tributary and secondary flows (including groundwater) from the existing river 
channel to the newly constructed river channel. 

• Remove sediment and soil (where required) from the existing river channel. 

• Backfill, regrade, and revegetate old river channel and areas disturbed by construction. 

An approximately 40-foot wide strip would be cleared and grubbed (approximately 30 acres total) 
in order to facilitate construction of the approximately 25-foot wide new channel and an adjacent 
15-foot wide gravel haul road. After site preparation activities are completed (i.e., haul roads, silt 
fences, etc.), the new channel would be excavated and prepared parallel to the existing LMR 
channel beginning with the northernmost contiguous section of existing LMR. Soil excavated 
from the first section of the new channel would be stockpiled and ultimately used for use as 
backfill for covering the sediment left in the existing channel. If soil excavated from the new 
channel contains greater than 15 mg/kg total CP AHs, it would be treated prior to on-site disposal. 
For the purposes of this document, WESTON assumes that no such soil will be encountered 
during the construction of the new LMR. Construction of the new river channel would require 
excavation of approximately 157,000 cubic yards (CY) (ex-situ volume) of soil. Approximately 
943 characterization samples will be collected for determining the suitability of using excavated 
soil as clean backfill. It is estimated that approximately 118,000 CY of the excavated soil will be 
used for backfilling the existing channel. A 6-inch layer (13,630 CY; in-situ) of vegetated topsoil 
would be used to cover the backfilled channel. The remaining 39,000 CY of excavated soil 
require off-site disposal. The new channel would have a trapezoidal cross-section shape, surfaced 
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with approximately 2 inches of gravel overlying compacted floodplain soil. A conceptual 
schematic depicting a work zone layout is provided as Figure 2. 

In certain locations the LMR. will not be rerouted due to the presence of major infrastructure (i.e., 
bridges) or because the existing channel overlaps the footprint of the new channel. In areas where 
the LMR. cannot be rechanneled, excavation of the sediment would be performed by diverting the 
water flow using pumps and pipes, dewatering the river section in question, excavating the 
sediment and restoring the channel. The anticipated technique for damming and temporary water 
diversion is described in detail in Section 1.2. Although the entire length of the LMR. between the 
site and the confluence with the Menomonee River will be realigned, the diversion and dry 
excavation method of sediment removal from locations where the new channel footprint overlaps 
the existing channel will only be performed for the initial 3. 5 miles of the river ( through sediment 
sampling location SD04-0015) and between sediment sampling locations SD04-0001 and SD05-
0020. Downstream of SD05-0020, sediment in the existing channel was not found to contain 
CP AHs at concentrations greater than 15 mg/kg in locations where the new and old channel 
overlap; therefore, this sediment will not be removed. It is estimated that approximately 0. 75 
river miles would require temporary diversion and dry sediment excavation under the consent 
decree river reroute alternative. The areas that would_ be rerouted and reaches requiring dry 
sediment excavation are indicated on Figure 1. 

All loose sediment and 6 inches of underlying hardpan would be removed from locations where 
diversion and dry sediment excavation is implemented. Approximately 4,700 CY (ex-situ) of 
sediment would be removed from the existing channel in locations where diversion and dry 
excavation occurs. Sediment would be loaded into dump trucks equipped with seal-tight gates 
and transported to the site to undergo low-temperature thermal desorption (L TTD} treatment. 
Approximately 90 verification hardpan samples would be collected from the channel floor at 
regular intervals prior to restoring the channel. 

Restoration of the areas requiring dry sediment excavation would be conducted by restoring the 
original channel floor elevation using fill soil covered with 6 inches of aggregate. "Riffle~' areas 
would be created in selected portions of the LMR.. Rapids would be created by backfilling the 
riffle areas with imported cobblestones or with cobblestones previously excavated from the LMR.. 
Appropriate aggregate would be used for backfilling remaining areas of the channel. Riverbanks 
would be seeded and mulched to enhance bank stability. 

Backfilling of the existing channel would be performed within the existing channel's footprint; 
however, 40-foot diameter truck turnarounds would be constructed adjacent to the existing 
channel at approximately 500-foot intervals. Excavation of approximately 700 CY of sediment 
containing CP AHs at concentrations greater than 3 88 mg/kg or sediment determined to be 
"visibly contaminated" would be performed during the backfilling operations. Highly impacted 
sediment removed from the existing channel will be transported to the site in dump trucks 
equipped with seal-tight gates for LTTD treatment. 

A total of approximately 5,400 CY (ex-situ; 4700+700) of sediment would be transported to the 
site for LTTD treatment. Approximately 33 verification samples of treated sediment would be 
collected to ensure that the treatment objectives are attained. Subsequent to treatment this 
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material will be disposed of by placing under a 2.5-foot thick, vegetated soil cover on the west 
side of the site. 

A 30-year groundwater and surface water monitoring program would be implemented to detect 
the potential migration of contaminants from the covered sediment in the original channel. 
Groundwater monitoring wells and/or surface water sampling locations would be installed 
between the existing and new LMR. channels. The monitoring will involve quarterly sampling for 
the first two years and annual sampling thereafter. 

Restoration activities will include habitat restoration, major modifications to the stormwater sewer 
outfalls located along the river, and restoration of the existing bike trail. Habitat restoration 
activities will be implemented along the 15-foot wide haul road and along the existing channel and 
associated truck turnaround locations (approximately 27 acres total). Appropriate restoration 
plans would be prepared and implemented. A wetland mitigation plan would be designed to 
minimize adverse impact on wetlands along the LMR.. A wetland restoration plan would be 
designed to restore existing habitats and/or to allow natural plant succession to yield equivalent or 
higher quality wetlands. All wetlands would be replaced on a not less than one-to-one basis. 
Neither pristine wetlands or floodplain would be created nor establishment of exotic plant or 
animal species would be undertaken. 

The time to complete the project will span over at least three construction seasons, based on the 
assumption that 500 feet of new channel can be excavated and prepared in one week (or diverted 
and dry excavated). The time estimate is also contingent upon concurrent clearing/grubbing and 
site preparation activities downstream and restoration activities upstream. 

1.2 DRY SEDIMENT EXCAVATION REMEDY 

The dry sediment excavation alternative is proposed as an alternate to the consent decree river 
reroute. This alternative is the result of our discussions with the agencies. In the past, the 
agencies have accepted that dry sediment excavation is a viable alternative to the consent decree 
reroute. 

1.2.1 Excavation, Treatment and Disposal Standards 

The excavation, treatment, and disposal standards associated with this alternative are based on 
our past discussions with the agencies. These standards are as follows: 

• Excavation Standards 
- excavate all loose sediments and 6-inches of hard pan from 3. 5 miles ( 4. 2 river miles) 

oftheLMR.. 
- remove "hotspots" along the remaining 1. 5 miles ( 1. 8 river miles) of the LMR.. 

• Treatment Standards 
- solidify all excavated streambed soils and sediments exceeding 15 mg/kg total CP AHs. 
- treat all excavated sediments exceeding 388 mg/kg total CPAHs using thermal 

desorption. 
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■ Disposal Standards 
- dispose of all treated and excavated sediments in a lined disposal cell equipped with a 

NR 504.07 cover. 
- reuse for backfilling purposes all excavated stream bed and bank soils containing less 

than 15 mg/kg total CP AHs. 

1.2.2 Major Construction Tasks and Construction Sequence 

The major construction tasks associated with this alternative include: 

■ Improving site access and preparing the site. 
■ Diverting flow from the existing river channel. 
■ Removing contaminated sediments, if any, from the existing river channel. 
■ Replacing the excavated soils and sediments and grading the existing river channel. 
■ Site restoration. 

The construction sequence for this alternative would include the following generalized sequence of 
work: 

■ Conduct site preparation and provide access routes for heavy equipment. 

■ Restrict public access to the work areas. 

■ Isolate sections which would undergo remediation. 

■ Divert base river flow to the transfer line, segment by segment as constructed. 

■ Divert tributary and secondary flows (including groundwater) from the existing river 
channel. 

■ Remove sediment and soil (where required) from the existing river channel. 

■ Backfill regrade, and revegetate the river channel and areas disturbed by construction. 

Under this alternative all sediments exceeding 15 mg/kg total CP AHs located within the propos~d 
remediation work zone (from the site to sampling station SD04-0015) would be excavated and 
transported to the site for solidification and placement in a landfill cell on the northeast portion of 
the site. It is assumed that all sediment within the first 3. 5 miles of river downstream of the site 
will require excavation. In addition, it is assumed that three "hotspots" within the last 1. 5 miles of 
river will require excavation. These hotspots exist downstream of sediment sampling locations 
SD04-0008, SD04-0001, and SD0S-0015. 

Site preparation activities would include clearing and grubbing a 40-foot wide strip on one side of 
the river (approximately 19 acres total) to accommodate a IS-foot wide haul road and a 25-foot 
wide work zone along the bank. 
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Sediment would be excavated from the river by damming the river and diverting the river flow 
around an approximately 1000-foot long work zone. Several types of damming systems may be 
used to dam the river~ sheet pile, Portadams®, and water-filled dams were identified as potential 
dam technologies that would be applicable. Diversion of the river flow would be conducted by 
preparing a collection sump upstream of the upstream dam and pumping the water around the 

- work zone, discharging the water downstream of the downstream dam. The collection sump may 
be as simple as a shallow pit filled with riprap. The water would be pumped around the work 
zone using trailer-mounted centrifugal pumps. The pumps would be operated using a diesel
fueled, trailer mounted, power unit. Transfer line for the diverted water would consist of a 
flexible hose. Diverted water would be discharged downstream of the downstream dam through a 
manifold or onto a riprap breakwater to prevent entrainment of the sediment at the discharge 
point or bank erosion issues. Downstream of the discharge point, .a turbidity curtain and sorbent 
booms would be implemented to protect the surface water quality. 

An evaluation of the LMR flow data obtained from the U.S. Geologic Survey gauging station 
number 04087070 from 1974 - 1977, indicates that during the months of May through December, 
the flow rate was approximately 8000 gpm or less for 80% of the time and 16,000 gpm or less for 
90% of the time. Based on this evaluation and on an assumption that most of the work would be 
conducted during the months of May through December, a pump with a pumping rate of 8,000 
gpm would suffice to handle the LMR water flow 80% of the time. Since two pumps would be 
on hand for use in diversion of the LMR flow, total pump capacity would be 16,000 gpm. This 
cumulative pumping rate would be adequate to handle the river flow 90% of time during 
construction periods. If flows were expected to exceed 16,000 gpm due to an upcoming 
precipitation event, the entire work zone would be demobilized until the LMR stage subsides. 

Sediment excavation would begin at Brown Deer Road and move downstream. All loose 
sediment and the upper 6 inches of the underlying hardpan would be excavated and directly 
loaded into dump trucks equipped with seal-tight gates for transportation to the site for 
solidification and on-site disposal. In addition, 3: 1 bank slopes would be established by 
excavation of overbank soil. In wooded areas, which comprise approximately 50% of the river 
length, cutting the banks to a 3: 1 slope would not be performed, as the bank soil is already 
stabilized by being rootbound by tree roots. Most excavation activities would be performed from 
the bank. Crane mats would be used if heavy equipment requires entry into the channel. 

Approximately 10,800 CY (ex-situ) ofloose sediment and 9,000 CY (ex-situ) of hardpan material 
will require solidification prior to on-site disposal. In addition, approximately 5,200 CY (ex-situ) 
of overbank material will require excavation and transportation to the site for on-site disposal. 
Bank soil will not be solidified prior to placement in the landfill cell because the moisture content 
of these soils is expected to be within normal range. Approximately 490 verification samples 
would be collected from the channel floor subsequent to sediment/hardpan excavation. Channel 
restoration would be conducted by restoring the original channel floor elevation using fill soil 
covered with 6 inches of aggregate. "Riffle" areas would be restored by using cobblestone to 
create rapids, whereas a gravel material would be used in the remainder of the channel. 
Riverbanks would be seeded and mulched to stabilize banks. 
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Solidification of the sediment and hardpan material would be conducted on-site on two 100-foot 
square concrete dewatering pads. The dewatering pads would be covered, bermed and lined, and 
include a leachate collection system. Leachate would be collected, pre-treated using a bag filter
activated carbon filter system, and discharged to the POTW. Solidification would be 
accomplished by using Portland cement in a ratio of 10 % by weight. The cement would be 
thoroughly mixed into the sediment/hardpan using a front-end loader or equivalent piece of 
equipment. Approximately 43 samples would be collected from the solidified material prior to 
placement in the landfill cell to ensure that free liquids are not present. 

A small subset of the excavated sediment is considered highly impacted ( containing greater than 
388 mg/kg total CPAHs); therefore, this material will undergo LTTD treatment prior to 
placement in the sediment cell. This material will not require solidification. 

The sediment cell would consist of a 2-foot thick, recompacted clay liner and a NR 504.07 cover. 
The 4.5-foot tall NR 504.07 cap would consist of, from top to bottom, 6 inches of vegetated 
topsoil, 18 inches of fill soil for frost protection, 30 inches of compacted clay; and a 6-inch 
grading layer consisting of fill soil. Based on the assumed maximum sediment layer thickness of 7 
feet, the areal extent of the landfill cell would be approximately 2.4 acres (320-foot square). 
Geotechnical analyses (i.e., proctor tests) would be required as part of the landfill cell 
construction. In addition, maintenance of the cell during waste placement would be required. To 
restrict access to the cell, a chain-link fence would be constructed around the cell perimeter. A 
30-year groundwater monitoring program would be implemented upon placement of the waste to 
detect contaminants potentially migrating from the sediment in the cell. Five monitoring wells, 
four downgradient and one upgradient, would be installed and sampled quarterly for the first two 
years and annual sampling thereafter. Annual maintenance of the vegetation and fencing would 
also be required. 

Infrastructure restoration activities will include minor repairs to the stormwater sewer outfalls and 
bike trail. Habitat restoration activities will be implemented along the 40-foot wide work 
zone/haul road corridor on the working side of the river, as well as a narrow strip along the 
opposite bank where overbank soil was cut (approximately 21 acres total). 

The time to complete the project, if dry sediment excavation is implemented, will span over at 
least two construction seasons. This time estimate is based on the assumption that the dewatered 
work zone would be moved 500 feet downstream each week. The time estimate is also 
contingent upon concurrent clearing/grubbing and site preparation activities downstream, 
concurrent restoration activities upstream, and concurrent solidification/disposal at the site. The 
time estimate incorporates approximately one month of downtime to account for heavy 
precipitation events. 

2.0 COMPARATIVE ANALYSIS 

The purpose of this comparative analysis is to evaluate the relative performance of the consent 
decree river reroute alternative and the dry sediment excavation alternative with respect to seven 
of the nine NCP criteria. The two remaining criteria, namely state acceptance and community 
acceptance will be evaluated if the U. S. EPA selects the dry sediment excavation and issues an 
amended ROD. However, we note that representatives for the County of Milwaukee do not 
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object to a consideration of their property at the former wood-treating facility as a long-term 
storage location for excavated sediment. 

Two of the seven criteria, namely the overall protection of human health and the environment, and 
compliance with ARARs, are categorized as threshold criteria under the NCP. A remedy must meet 
both of these criteria in order to be selected. The remaining five criteria (long-term effectiveness and 
permanance; reduction of toxicity, mobility, and volume through treatment; short-term effectiveness; 
implementability; and cost) are known as the balancing criteria. The comparative analysis identifies the 
advantages and disadvantages of each alternative relative to one another so that key differences can be 
considered, thus providing a framework for the selection of an appropriate remedy for the site. The 
comparative analysis discussed in the following subsections is based upon the description and 
underlying assumptions of the two remedial alternatives described in Section 1. 

2.1 THRESHOLD CRITERIA 

2.1.1 Overall Protection of the Human Health and the Environment 

This criterion requires that each alternative be assessed for its capability to adequately protect human 
health and the environment, in both the short- and long-term, from unacceptable risks posed by 
hazardous substances, pollutants, or contaminants present at the site by eliminating, reducing, or 
controlling exposures to levels established during development of remediation goals consistent with 40 
CFR 300.430(a)(2)(i). Overall protection of human health and the environment draws on the 
assessments of other evaluation criteria, especially long-term effectiveness and permanence, short-term 
effectiveness, and compliance with ARARs. The following discussions analyze the protectiveness 
associated with these alternatives. 

Both alternatives under consideration provide similar level of protection to human health and the 
environment. Under the consent decree river reroute alternative approximately 5,400 CY of 
contaminated sediments would be excavated and treated using thermal desorption. The remaining 
sediments would be covered in place. Floodplain soil that is generated during the construction of 
the new river channel and that does not exceed 15 mg/kg total CP AHs would also be deposited in 
the existing LMR channel and covered. Of the 5,400 CY of contaminated sediments that would 
require excavation, approximately 700 CY exceed 388 mg/kg total CP AHs. These sediments 
would be excavated from portions of the LMR. that would undergo rerouting. The remaining 
4,700 CY are sediments that exceed 15 mg/kg total CP AHs, which would be excavated from 
portions of the LMR. that would not undergo rerouting. Treated sediments would be disposed of 
on-site and covered with 2. 5 feet of clean soil. 

Under the dry sediment excavation alternative, approximately 26, 700 CY of contaminated 
sediments and potentially impacted overbank soil would be excavated. This ex-situ volume 
represents all loose sediments, 6 inches of underlying hardpan, and potentially contaminated bank 
soils from the first 3. 5 miles of the LMR. and the three "hotspot" locations in the last 1. 5 miles of 
LMR.. Except for bank soils, all excavated material would be dewatered and solidified. Solidified 
sediments as well as excavated bank soil would be disposed of in an on-site disposal cell. The 
disposal cell would be lined with two feet of clay and covered with a NR 504.07 soil cover. 
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The consent decree river reroute alternative adequately protects human health and the 
environment. Groundwater monitoring and periodic inspection and maintenance of the buried 
sediment would help mitigate any chemical of concern (COC) migration and maintain the 
adequacy and reliability of sediment cover in preventing contaminant movement from the buried 
sediment-and potential human contact with the contaminated sediments, respectively. 

The dry sediment excavation alternative entails removal of most of the contaminated sediments 
from the LMR and their subsequent treatment and disposal in a lined disposal cell. Overall 
protectiveness of the. dry sediment excavation alternative would be slightly better than the river 
reroute alternative because both treatment and greater degree of containment would be used to 
prevent exposure. Solidification of the contaminated sediments as well as NR 504.07 soil cover 
for the lined disposal would provide assurance that infiltration does not result in degradation of 
groundwater quality. 

While both alternatives under consideration provide an appropriate level of protection to human 
health and the environment, for the reasons set forth above, the overall protectiveness of the dry 
sediment excavation alternative is slightly better than that associated with the consent decree river 
reroute alternative. . 

2.1.2 Compliance with ARARs 

CERCLA and the NCP require that each alternative meet all Federal and State ARARs unless a 
waiver is granted. Based on various studies conducted to date, both alternatives would meet all 
the ARARs. Therefore, in terms of compliance with ARARs, both alternatives are similar. 

2.2 BALANCING CRITERIA 

2.2.1 Long-term Effectiveness and Permanence 

To evaluate long-term effectiveness, KMC examined the potential risks remaining at the site after 
remedial action has been implemented. The following factors were considered in the evaluation of 
long-term effectiveness: 

• Magnitude of the residual risks remaining at the completion of remedial activities. 

• Adequacy and long-term reliability of management and technical controls for providing 
continued protection from the residual risks. 

Implementation of the dry sediment excavation remedy would result in the removal of most of the 
contaminated soil from the LMR. Threat of residual contamination to aquatic life of the river 
would be insignificant. Solidification of contaminated sediments and their subsequent disposal in a 
lined disposal cell equipped with a NR 504.07 soil cover would prevent migration of COCs into 
groundwater. Long-term reliability of the on-site disposal unit would depend on periodic 
maintenance and enforcement of land use restrictions to limit development in areas where 
contaminants are contained. The technologies proposed for this alternative are proven and well 
demonstrated. 
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Under the consent decree river reroute alternative, the adequacy and reliability of sediment cover 
in preventing contaminant movement from the buried sediment and potential human contact with 
the contaminated sediment would depend on periodic maintenance and enforcement of land use 
restrictions. Land use restrictions should readily be maintained because the old LMR channel is in 
the floodplain. 

Overall, the long-term effectiveness and permanence of dry sediment excavation alternative may 
be somewhat superior to that of the consent decree river reroute alternative. 

2.2.2 Reduction of Toxicity, Mobility and Volume Through Treatment 

CERCLA states a preference for selecting remedial actions that principally employ treatment 
technologies to permanently and significantly reduce toxicity, mobility or volume of the hazardous 
substances at the site. The following considerations were applied to each alternative: 

• The treatment processes the remedy will employ. 

• The amount of hazardous materials that will be destroyed or treated, including how the 
principal threat(s) will be addressed. 

• The degree of expected reduction in toxicity, mobility, or volume measured as a 
percentage ofreduction (or order of magnitude). 

• The degree to which the treatment will be reversible. 

• The type and quantity of treatment residuals that will remain following treatment. 

• Whether the alternative would satisfy the statutory preference for treatment as a 
principal element. 

The consent decree river reroute employs thermal desorption, an irreversible process, to treat 
5,400 CY of contaminated sediments. The treated soil with reduced COC concentrations will 
undergo on-site disposal and .covered with 2.5 feet of clean soil. The remaining sediments would 
be contained in place. The dry sediment excavation alternative would entail excavation, 
dewatering and solidification (also irreversible) of approximately 21,500 CY of contaminated 
sediments. Solidified sediments would be disposed of on-site in a lined disposal cell equipped 
with a NR 504.07 cover. 

No reduction of toxicity or volume would occur under the dry sediment excavation alternative; 
however, a significant decrease in the mobility of the COCs would be attained through 
solidification and containment in the disposal cell. The river reroute reduces the toxicity and 
volume of impacted sediment by treating 5,400 CY using LTTD; however, the majority of the 
contaminated material is covered in place, resulting in no reduction of toxicity or volume of these 
sediments. Significant reduction in mobility is attained under the reroute alternative by covering 
the sediment in place and eliminating the sediment transport via surface water. 
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Overall, subject to the assumptions and conditions contained herein, the dry sediment excavation 
alternative is better when considering the reduction of mobility, toxicity, and volume criterion. 

2.2.3 Short-term Effectiveness 

- The short-term impacts of alternatives were assessed by considering the following factors: 

■ Short-term risks that might be posed to the community during implementation. 

• Potential impacts on workers during remedial action and the effectiveness and 
reliability of protective measures. 

■ Potential environmental impacts of the remedial action and time until protection is 
achieved. 

Both the river reroute and dry sediment excavation alternatives have significant yet similar short
term impact to the local community with respect to noise, vehicular traffic, restricted use of parks 
and recreational facilities, and dust due to construction activities. Since the dry sediment 
excavation alternative entails excavation and management of significantly larger volume of 
impacted soil than that entailed by the river reroute alternative, it may have greater short-term 
impact on the community and workers. 

Implementation of either alternative could affect the ecology and aquatic habitat of the LMR 
corridor. Both alternatives disturb a similar acreage of habitat {approximately 20 acres); however, the 
.difference is in the types of habitats that would be impacted. Under the dry sediment excavation 
alternative, the work zone is focused along the forested riverside, whereas the river reroute alternative 
places the work zone away from the current river channel. The dry sediment excavation alternative 
requires clearing and grubbing of approximately 14 acres of forested habitat, whereas the river reroute 
only requires clearing and grubbing of approximately 7 acres of forested habitat. Since the forested 
habitat is more difficult to address with respect to habitat restoration, the area of forested habitat that is 
impacted is a significant factor when considering environmental impacts. Loss of forested habitat could 
be partially mitigated by designating specimen trees that would not be removed under implementation 
of either alternative. In order to protect individual trees at construction sites, a root protection zone 
roughly equivalent to the area within the drip line of a tree would be designated as off-limits to 
excavation and heavy equipment traffic. 

Although dry sediment excavation would result in impact to nearly twice the area of forested 
habitat as river realignment, implementation of the river reroute alternative has the potential to 
change the hydrological characteristics as well as the ecology and aquatic habitat of the LMR 
corridor as it exists today. The new channel of the LMR will be excavated such that the floor of 
the new channel will be at the same elevation as the existing channel at parallel locations. This 
will ensure that a similar hydraulic gradient exists in the new channel as in the existing channel. 
Since the existing channel is typically the lowest point in the LMR floodplain and the banks of the 
new channel will be at a slightly higher elevation than the existing channel, a topographical 
gradient will be present between the banks of the existing and new channels. If the new channel 
banks are upgradient of the elevation of the existing channel banks, the topographical change of 
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the floodplain may not facilitate adequate flow of surface water from the entire floodplain into the 
new channel. This condition may cause ponding of surface water or saturated soil conditions in 
the location of the existing channel and along the strip of the floodplain between the new and 
existing channels. This in tum may result in the loss of existing habitats as well as creation of 
habitats, aquatic or otherwise, that are different than the existing habitats. Even with careful 
design and planning it would be difficult to maintain the existing hydrology of the floodplain. 
Adverse environmental impacts would be similar in magnitude for both the alternatives. 

Since the river reroute alternative will require an additional construction season of work than 
required by the dry sediment excavation remedy, short term impacts due to the time required to 
complete the project (i.e., vehicular traffic, noise, etc.) are greater for the river reroute than the 
dry sediment excavation alternative. 

Overall, the short-term effectiveness of the dry sediment excavation alternative may be greater than the 
river reroute alternative. 

2.2.4 Implementability 

The ease or difficulty of implementing the alternatives was assessed by considering factors such 
as technical feasibility, administrative feasibility and availability of services and materials. 

The dry sediment excavation alternative entails significant amount of construction activities 
adjacent and po·ssibly, within the LMR. Work in the river areas would require skilled design and 
planning as well as significant amount of coordination with several Federal, state, and local 
agencies. Various construction activities including temporary diversion of LMR, . excavation and 
treatment of contaminated sediment, backfilling of the LMR, construction of an on-site disposal 
unit, and post-construction restoration are technically feasible with conventional construction 
equipment. The services and materials associated with these activities are also readily available. 
The administrative feasibility may be time-consuming but is not unusual. Coordination and 
approval of local regulatory agencies would be required to construct haul roads or for access 
control, as well as to ensure land use restrictions are effectively implemented, maintained, and 
monitored. 

The river reroute alternative does not require that all construction activities be conducted adjacent 
to or within the LMR. However, since nearly 0. 75 miles would require implementation of dry 
sediment excavation techniques, the technical implementability issues encountered under the dry 
sediment excavation alternative would still apply to the river reroute alternative. 

One implementability difference between the alternatives is associated with the magnitude of the 
sediment/soil quantities involved with the alternatives and the associated time required to 
complete the remedy. Considerably less soil/sediment management is required under the dry 
excavation alternative than the river reroute remedy. Due to the difference in the amount of 
material that requires handling under the alternatives, the river reroute remedy requires one more 
construction season to implement than does the dry excavation remedy. Therefore, when 
considering the amount of material requiring management and the associated time to complete the 
project, the dry excavation alternative would be easier to implement. 
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Overall, the implementability of both the alternatives would be similar. 

2.2.S Cost 

The types of costs that were assessed include the following: 

• Capital costs, including both direct and indirect costs. 
• Annual operation and maintenance costs. 
• Net present value of capital and O&M costs. 

CERCLA and the NCP regulations require that the selected remedial action be cost-effective 
provided that the action first satisfies the threshold criteria of overall protectiveness and 
compliance with ARARs in accordance with the NCP to the extent practicable. A remedial action 
is cost effective if its costs are proportional to its overall effectiveness ( 40 CFR 
§300.430{f){l )(ii)(D)). 

Both the alternatives meet the threshold criteria; however, river reroute is anticipated to be 
approximately $6.1 million .(50 percent) greater than the dry sediment excavation alternative. 
Completion of the dry sediment excavation alternative is anticipated to cost $12.3 million, 
whereas the river reroute alternative is expected to cost $18.4 million. Therefore the dry 
sediment excavation alternative would be a more cost-effective alternative than the consent decree 
river reroute alternative. Detailed cost estimates are presented in Tables A-1 and A-2 of 
Appendix A. 

3.0 CONCLUSIONS 

Based on the above discussions, both alternatives comply with ARARs and have similar 
implementability. In terms of overall protectiveness, long-term effectiveness and permanence, 
reduction in the toxicity, mobility, and volume of material, and short term effectiveness the dry 
sediment excavation alternative is marginally superior to the consent decree reroute alternative. In 
terms of cost, the dry sediment excavation alternative is clearly superior to the consent decree 
river reroute alternative. Since the dry sediment excavation alternative is a cost-effective 
alternative, KMC/WESTON recommend that the U. S. EPA appropriately amend the existing 
ROD with respect to the river remedy. 
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Appendix A 

Detailed Cost Estimates 





Table A-1 
River Reroute Remedy 

Moss-American Site 
Milwaukee, Wisconsin 

!WORK ELEMENT QUANTITY UNIT UNIT COST I EXTENDED COST I COMMENTS/ASSUMPTIONS 

PRE.PLANNING 

REMEDIAL DESIGN & SURVEYING Lump Sum $ 700,000 $ 700,000 

EASEMENTS & ACCESS AGREEMENTS Lump Sum $ 75,000 $ 75,000 

LOCAL REQUIREMENTS Lump Sum $ 50,000 $ 50,000 

CONTRACTOR PROCUREMENT Lump Sum $ 50,000 $ 50,000 

PRE.PLANNING SUBTOTAL s 875,000 

CONSTRUCTION MANAGEMENT 

CONSTRUCTION MANAGEMENT 
Resident Enaineer 15,120 Hour $ 90 $ 1 360,800 3 ennineers A60 hours/week for 21 months 13 constluction seasons!. 

Construction Manaaer 5,040 Hour $ 90 $ 453,800 60 hours/week for 21 months 13 construction seasons!. 

Health and Safetv Officer 5,040 Hour $ 90 $ 453,600 60 hours/week for 21 months 13 constluction seasonsl. 
Post-Construction Documentation and Certification 1000 Hour $ 90 $ 90000 

Site Securilv 9,072 Hour $ 40 $ 362880 14 hr/niaht 78 niahts/Weekl & 24 hrs on Sund av for 16 months. 

Per Diem 21 Month $ 6000 $ 126,000 5 /BJ $600/mo for rooms 5 i£il $25/dav for meals. 

AuloRental 630 Dav $ 200 $ 126,000 3 cars !includes 1 4X41. 

REMEDIAL CONSTRUCTION 

I MOBILIZATION 1l Lump Sum!$ 151000 I s 75,000 !Heavy equipmen~ job trailers, etc.; 3 mobilizations. 

SITE PREPARATION ANO IMPROVEMENTS 
Temaorarv Facilities 

Office Trailer 42 Month $ 800 $ 33600 $400/month for two trailers. 
Office Furnishinas 42 Month $ 300 $ 12600 

Utilities 21 Month $ 500 $ 10500 

Sanitarv Facilities 21 Month $ 200 $ 4200 

Clearina and Grubbina for Bank Access New Channel Foot 11int, and Haul Roads • 40' wide on one side of river for 3,725' of diversion and drv excavation alus 28 200 ft X 40 ft for new channel => -32 000 ft X 40 ft. 

Bulldozer 5 Month $ 18,000 $ 90,000 Includes oaerator. 

Loader 5 Month $ 19000 $ 95000 Includes oneralor. 

Loaaer 5 Month $ 3,850 $ 19,250 

Chinner 2.5 Month $ 24500 $ 81,250 

Laborers 2400 Hour $ 40 $ 98000 2 workers /BJ 60 hours/week for 20 weeks. 

Construction of Haul Roads 
Bulldozer 1.25 Month $ 18,000 $ 22,500 Includes o eralor. Gradin 32,000 feet. 

Gravel 8,730 CY $ 15 $ 130,950 32 000' X 15' X 6''. 
Com actor 0.625 Month $ 10,164 $ 6,353 Includes o eralor. one ass lo com act ravel. 

Street Access • Ramos lo aaved roadwavs. . 
Bulldozer 0.05 Month $ 18000 Includes oneralor. 

Loader 0.05 Month $ 19000 Includes oneralor. 

Comaactor 0.05 Month $ 10184 Includes oneralor. 

Gravel 300 CY $ 15 Assumed auanlilv. 
Temoorarv Fencina/Securitv 50 LF $ 18 

Street Acess ITotall 13 Each 7758 $ 100,857 
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Environmental Controls 
Silt Fence 32,000! LF 

PREPARATION OF NEW CHANNEL 
New Channel Excavation and Preoaralion 

Excavation 157,143 C'( $ 
Soil SamDlinA • PAHs 943 Each $ 
Soil TransDOrt ta Stockpile 39286 CY $ 
Soil TransDOrt ta Old Channel for Backfillino 117 857 CY $ 
Well-Point Svstem 1 Luma Sum $ 
Compaction of Channel Floor 78,333 SauareYar $ 
GraveUCobblestane 5220 CY $ 

Backfillina of Old Channel & Treatment o moacte I II d So'I 
Placement and Compaction 117 857 CY $ 
Cover of Old Channel • 6" taosoil 13050 CY $ 
Excavation of Impacted Sedimenlfrom Old Channel 690 CY $ 
L TTD Treatment of Impacted Sediment . 5,400 CY $ 
SamDlinA of Treated Sediment • PAHs 33 Each $ 
Placement of Treated Sediment 5400 CY $ 
Cover for Treated sediment • 24" fill soil 3208 CY $ 
Cover for Treated sediment • 6" ta""nil 802 CY $ 
SeedinQ/Mulching of Sediment Cover 1.0 Acre $ 
Installation of Groundwater Monitorina Wells 56 Each $ 
Groundwater & Surface Water Monitorina lauarterlvl 8 Event $ 
Groundwater & Surface Water Monitorina lannuallvl 28 Event $ 

Dis I of Excess Soil in Stack iles 
Soil Mana ement 39,286 CY $ 

RIVER SECTION DEWATERING AND DIVERSION 
I Water-filled Dams 2! Each I $ 

Turbiditv Control - 15 installations (2 rainautsl. 
Riorao 80 CY $ 
Sorbent Booms 15 Each $ 
Turbidltv Curtains 15 Each $ 
Excavator 0.7 Month $ 
Duma Truck 0.7 Month $ 
Laborers 300 Hour $ 

Sumo and PumD Installations • 15 installations 12 rainoutsl. 
Excavator 0.6 Month $ 
Riorao 80 CY $ 

Laborers 300 Hour $ 
8 000 aom Puma 2 Each $ 
Diesel Power Unit for 8,000 ADm pumps 2 Each $ 

80011pm Pump 1 Each $ 
Diesel Power Unit for 800 apm pumps 1 Each $ 

Transfer Pipe Installation 
Transfer Pipe (18', 1,700 LF $ 
Transfer Pipe (4'' 850 LF $ 
PipeClamas 3 Each $ 
Laborers 300 Hour $ 
Loader 0.7 Month $ 

Oll.ANOI\WP\WO\MOSSAMER\28ZlCTBIS.XLS 

10 
500 

5 
7 

20,000 
2 

27 

10 
22 
15 

150 
500 
15 
18 
22 

2,500 
3,000 

50,000 
50,000 

Table A-1 
River Reroute Remedy 

Moss-American Site 
Milwaukee, Wisconsin 

961000 !Installed along working side of river bank. 

$ 1571,429 In situ volume= 136 646 CY. 15'11, factor applied for overexcavation and expansion. 
$ 471 429 SamDlina of each 200 CY of soil excavated laD DreDare new channe· includes +20'11, for QA/QC samDles. 
$ 196,429 Assumes 25'11, of soil excavated ta DreDare new channel reauires slackDilina. 
$ 825000 Assumes 75 'II, of soil excavated ta DreDare new channel may be directlv backfilled into old channel. 
$ 20,000 Assumed cost includes labor for installations. 
$ 158,668 Averaae channel width 125 Ill X Lenath of rerouted sections 128 200 Ill. 
$ 140940 Includes $10/cY for olacement added 20'11, for waste· 2" lilt across 78 300 souare vards· Cobblestone cost used. 

$ 1178 571 75 'II, of excavated soil used ta backfill old channel. 
$ 287,100 No reveaatation ""'Uired !covered under Habitat Restoration line iteml: 78 300 so vd x 8''. 
$ 10,350 In situ volume = 600 cv: +15'11, for overexcavation and exoansion includes transDortation ta site. 
$ 810000 600 cv from old channel hat soots+ 4 100 CY from D&DE; +15'11, overexcavation/exDansion factor aoolied. 
$ 16,500 One verification samDle Der 200 cv of treated material· includes +20'11, for QA/QC samDles. 
$ 81000 Includes transoortation from treatment svstem ta area on west side of facilitv. Placement & comDaction. 
$ 57744 Sediment olaced in 190' x 190' x 4' cell Includes +20'11, for waste & sidesloDes. 
$ 17644 Sediment Dlaced in 190' x 190' x 4' cell, Includes +20'11, for waste & sidesloDes. 
$ 2500 200'x200' 
$ 168000 One well everv 500 feet of covered old channel. 
$ 370253 Quarterly monitorina for first two vears; Present worth indicated· includes samDlina, analvsis validation, reoort. 
$ 606858 Annual monitorina for vears 3 - 30· Present worth indicated; includes samolina. analvsis validation reoort. 

20 $ 785,714 Dis osal as non-hazardous solid waste at local Subtitle D landfill; includes trans rtation· 25'11, of excavated soil. 

8,000 I s 161000 !S fl tall, 40 oz Superiordam1 40 fl long; includes delivery; capital expenditure. 

20 $ 1600 40 CY for breakwater, reuse at all discharge DOints. 
150 $ 2,250 40'/oackage· one packaae/discharae location. 
750 $ 11,250 One curtain wall per discharge location. 

22,000 $ 15,400 Includes ooeratar. 1 day ta instalUremove each breakwater. 
19200 $ 13440 15 CY off-road dumo truck· 1 day/breakwater. 

40 $ 12000 2 workers a 10 hr/Worker for each discharge location. 

22000 $ 13200 Includes ooeratar· 1 dav oer sump installation. 
20 $ 1,600 Installed lfil sumo & discharge DOints, reuse for each se11ment. 
40 $ 12,000 2 workers a 10 hours/installation. 

8,600 $ 17,200 Capita! expenditure: 18'' centrifu11al, trailer-mounted, variable speed: includes deliverv. 
22100 $ 44,200 Caoital exoenditure· 75 hD, trailer-mounted variable speed; includes deliverv. 
4,600 $ 4,600 Capital eXDenditure: 4" cenlrifu11al trailer-mounted, variable sDeed; includes deliverv. 

17100 $ 17,100 Capital expenditure· 10 hP. trailer-mounted, variable soeed· includes deliverv. 

32 $ 54,400 Capital expenditure: 850' for each 8 000 aPm pump; flexible hose. 
14 $ 11475 Capital expenditure· for 800 aPm oumo: flexible hose. 
65 $ 195 One clamo for each oumo: caoital expenditure. 
40 $ 12,000 2 workers 1111 10 hr/Worker for each installation. 

19000 $ 13,300 Includes operator. 1 day/installatian. 
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Pum 0 eration and Maintenance 
Laborers 
Fuel Truck/AST and Seconda Containment 
Fuel 

Diversion and D Excavation of Sediment 4 100 c in-s~u volume 
Excavator 
Oum Trucks 
Crane Mats 

RESTORATION 
Backfillin radin R. - iversion and d 

Reve elation 
Bank Seedin and Mulchin 
Habitat Restoration 

Bike Trail Restoration 

Storm Sewer Modifications 

SAMPLING ANO ANALYSIS 
Sediment• PAHs 
Water - Turbidi 
AutoSam ler 

DEMOBILIZATION 
I Site Cleanup and Rubbish Disposal 

Office Trailers 

Heavy Equipment 

SUBTOTAL - Construction Costs 
SUBTOTAL -construction Manaaement & Plannlna Costs 
SUBTOTAL -Capital Expenditures 
TOTAL -Without Contlnaencv 
Contlnaencv 120%1 
TOTAL -With 20% Continaencv 
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1,404 Hour $ 
1 Lum Sum $ 

17 472 Gallon $ 

5.00 Month $ 
10.0 Months $ 

Lum Sum $ 

Lum Sum $ 
Lum Sum $ 

40 
20,000 

1 

22000 
600 

20,000 

25000 
5000 

Table A-I 
River Reroute Remedy 

Moss-American Site 
Milwaukee, Wisconsin 

$ 56160 
$ 20000 
$ 13,978 

$ 110,000 
$ 6000 
$ 20,000 

& 24 hrs on Sunda for 13 weeks rainouts not included . 

24 hr/da for 11 weeks rainouts not included . 

rt to old channel or stock ile location. 

$ 25,000 Contract service. Assumed cosl 
$ 5,000 Ca ital e enditure. 

in situ volume= 4,100 c 
CY $ 18 $ 45 900 Re lace 100 'II, of hard an material; includes $10/c for lacement 
CY $ 22 $ 
CY $ 25 $ 

14.7 Acre $ 2,500 $ 36 750 32,000' x 20' for riverbanks. 
29.2 Acre $ 35000 $ 1 022 000 Haul roads 32 000' x 15 old channel 28,200' x 25 truck turnarounds 2 acres . 

11 Lump Sumi$ 30,ooo I s 30,000 I 

1! Lump Sum I $ 11000.000 I s 11000,000 I 

90 Each $ 500 $ 
91 Each $ 50 $ 

1 Lum Sum $ 1,125 $ 

101 Load Is 200 Is 2.000 I 
61 Each Is 300 Is uool 
31 Lump Sum I$ 20.000 I s 60,000 I 3 construction seasons. 

$ 11236290 
$ 3847,880 
$ 227995 
$ 15312165 

3,062,433.07 
$ 18375000 
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!WORK ELEMENT QUANTITY I UNIT 

REMEDIAL DESIGN & SURVEYING Lump Sum 

EASEMENTS Lump Sum 

LOCAL REQUIREMENTS Lump Sum 

CONTRACTOR PROCUREMENT Lump Sum 

PRE.PLANNING SUBTOTAL 

CONSTRUCTION MANAGEMENT 
Resident Enaineer 12240 Hour 
Construction Manaaer 4080 Hour 
Health and Safetv Officer 4080 Hour 
Past-Construction Documentation and CertWicatian 1000 Hour 
Site Securitv 7344 Hour 
Per Diem 17 Month 
Auto Rental 510 Dav 

TableA-2 
Dry Sediment Ellcavation Remedy 

Moss-American Site 
Milwaukee, Wisconsin 

UNIT COST I EXTENDED COST! COMMENTS/ASSUMPTIONS 

PRE.PLANNING 

$ 500,000 $ 500,000 

$ 75,000 $ 75,000 

$ 50,000 $ 50,000 

$ 50,000 $ 50,000 

s 675,000 

CONSTRUCTION MANAGEMENT 

$ 90 $ 1101 600 3 enaineers 111160 hours/week far 17 months 12 canstructian seasansl. 
$ 90 $ 367 200 60 hours/week far 17 months 12 construction seasansl. 
s 90 s 367 200 60 hours/week far 17 months 12 construction seasansl. 
$ 90 $ 90000 
$ 40 s 293 760 14 hr/niaht 16 niahts/Weekl & 24 hrs an Sundav far 17 months. 
$ 6000 s 102000 5 1£11 $600/ma far roams 5 i!il $25/dav far meals. 
$ 200 $ 102000 3 cars !includes 1 4X41. 

REMEDIAL CONSTRUCTION 

!MOBILIZATION 1!LumpSum! S so.ooo I s 50,000 I Heavy equipment. jab trailers, etc.; 2 mobilizations. 

SITE PREPARATION ANO IMPROVEMENTS 
TemDOrarv Facilities 

Office Trailer 17 Month $ 600 $ 13600 $400/manth far two trailers. 
Office Furnishinas 17 Month $ 300 $ 5100 
Utilities 17 Month $ 500 $ 8500 
Sanitarv Facilities 17 Month $ 200 $ 3400 

Clearina and Grubbina far Bank Access and Haul Roads - 40' wide an one side al river f20 400 linear feet) 
Bulldozer 4 Month $ 18000 $ 72000 Includes aaeratar. 
Loader 4 Month $ 19000 $ 76000 Includes aaeratar. 
Laaaer 4 Month $ 3850 $ 15400 
Chiaaer 2 Month $ 24500 $ 49000 
Laborers 1920 Hour $ 40 $ 76800 2 workers a 60 hours/week far 16 weeks. 

Construction al Haul Roads 
Bulldozer Month $ 18000 $ 
Gravel 5667 CY $ 15 $ 

Cam actor 0.5 Month $ 10164 $ 5 082 Includes o eratar. one ass ta cam act ravel. 

Street Access • Ramos ta aave raa IVS. d dwa 
Bulldozer 0.05 Month $ 18000 Includes aaeratar. 
Loader 0.05 Month $ 19000 Includes aaeratar. 
Camaactar 0.05 Month $ 10164 Includes aaeratar. 
Gravel 300 CY s 15 Assumed auantitv. 
Temaararv Fencina/Securilv 50 LF $ 18 
Street Acess ITatan 11 Each 7758 $ 85340 
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p Dewatenno ad Construction • 1 X · ine · 00' 100' r d b d I ht erme · eac a e co ection. 
Sand Cushion 185 CY $ 
20 mil HOPE Liner 11 000 SF $ 
Geotextile Fabric 11000 SF $ 
4-inch Drain Pioe 100 LF $ 
Collection Sumo 1 Each $ 
Gravel 185 CY $ 
Concrete 122 CY $ 
Bulldozer 0.1 Month $ 
Comoactor 0.1 Month $ 
Laborers/Technicians 240 Hour $ 

Dewaterina Pad Construction CTatan 2 Each $ 
Tent Structures 3 Each $ 

Environmental Controls 
Silt Fence 20,400! LF ! $ 

RIVER SECTION DEWATERING AND DIVERSION 
I Water-filled Dams 4! Each IS 

Turbidilv Control - 52 installations lone everv 500 fl al river=> 41 + 12 rainautsl. 
Riorao Breakwater 80 CY $ 
Sarbent Booms 52 Each $ 
Turbidilv Curtains 52 Each $ 
Excavator 2 Month $ 
Duma Truck 2 Month $ 
Laborers 1040 Hour s 

TableA-2 
Dry Sediment Ellcavatlon Remedy 

Moss-American Site 
Milwaukee, Wisconsin 

8 6" X 100' X 100'. 
0.35 105' X 105' 
0.30 105' X 105' 
0.38 One side of slooed oad onlv. 
150 

15 6" X 100' X 100'. 
250.00 100' X 100' X 4". 
18000 Includes ooerator. 
10164 Includes ooerator. 

40 2 workers 161 60 hours/week far 2 weeks. 
54507 $ 109 015 100' x 100'· lined· bermed· leachate collection. 

. 

100000 $ 300000 100' x 100' tents for dewaterina oads lincludina existina asohalt oadl. Assumed cast Caoital exoenditur 

3!$ 61,200 !Installed along working side of river bank. 

8.000 I s 32,000 ! S fl tall, 40 oz Superiordam, 40 fl long: includes delivery: capital expenditure. 

20 $ 1600 40 CY for breakwater reuse at all discharae ooints. 
150 $ 7800 40'/oackaae· one oackaae/discharae location. 
750 $ 39000 One curtain wall oer discharae location. 

22000 $ 44000 Includes ooerator. 1 dav to install/remove each breakwater. 
19200 $ 38400 15 cv off-road dumo truck· 1 dav/breakwater. 

40 $ 41600 2 workers /Bl 10 hr/worker for each discharae location. 

Sumo and Puma Installations • 52 installations (one everv 500 fl of river => 40 + 12 rainoutsl. 
Excavator 2 Month $ 22000 $ 44000 Includes ooerator. 1 dav oer sumo installation. 
Riorao 80 CY $ 20 $ 1600 Installed i£il sumo & discharoe ooints reuse for each seamenl 
Laborers 1040 Hour $ 40 $ 41600 2 workers Ill 10 hours/installation. 
8 000 aom Puma 2 Each $ 8600 $ 17200 Caoital exoenditure· 16" centrifuaal trailer-mounted variable soeed· includes deliverv. 
Diesel Power Unit far 8 000 aom oumos 2 Each $ 22100 $ 44 200 Caoital exoenditure· 75 ho. trailer-mounted variable soeed· includes deliverv. 
BOOaomPumo 1 Each $ 4600 $ 4600 Caoital exoenditure· 4" centrifuaal trailer-mounted variable soeed· includes deliverv. 
Diesel Power Untt for BOO aom oumos 1 Each $ 17100 $ 17100 Caoital exoenditure· 10 ho. trailer-mounted variable speed· includes deliverv. 

Transfer Pioe Installation 
Transfer Pioe 116'1 2200 LF $ 32 $ 70400 Caoital exoendtture· 1 100' for each B 000 aom oumo: flexible hose. 
Transfer Pioe 14'1 1100 LF $ 14 $ 14850 Caoital exoenditure· for BOO aom oumo, flexible hose. 
PioeClamos 3 Each $ 65 $ 195 One clamo for each oumo. 
Laborers 1040 Hour $ 40 $ 41600 2 workers 1211 10 hr/worker for each installation. 
Loader 2 Month $ 19000 $ 38000 Includes ooerator 1 dav/installation. 

Pum O eration and Maintenance 
Laborers 7344 Hour $ 40 $ 293 760 
Fuel Truck AST Rental & Seconda Containment 1 Lum Sum $ 10000 $ 10000 
Fuel 97920 Gallon $ 1 $ 78336 24 hr/da for 16 months. 

SEDIMENT MANAGEMENT 
Sediment/Bank Soil Excavation and Trans ortation to Dewaterin PadsOnsite 

Excavator 12 ·Month $ 22000 $ 264000 kweek er 500' section. 
Cum rucks 36 s 19200 $ 691 200 
Crane Mats 1 $ 20000 $ 
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TableA-2 
Dry Sediment E1:cavation Remedy 

Moss-American Site 
Milwaukee, Wisconsin 

Sediment Dewaterina. Solidification and Treatment - Total of 17 200 cv tin situl B1120 ,ef = 27 864 tons. 
Solidification Aaent • Portland cement 3000 Ton $ 100 $ 300000 Cement added at 10 'II, bv mass. 
Water Mananement & Dis-al 2000000 Gallon $ 0.20 $ 400000 Pre-treated on-site & discharaed to MMSD. 
Solidification • Mixina 21500 CY $ 10 $ 215 000 Includes 1 482 cv Portland cement illl150 ....t• includes +15'11, for exnansion and overexcavation. 
Thermal Desomtion of Hiahlv lmoacted Sediment 690 CY $ 150 $ 103 500 Sediment > 388 nnm CPAHs = 600 cv: 15'11, exoansion/overexcavation factor aoolied. 
Samolina • CPAHs 4 Each $ 600 $ 2400 One samnle ner 200 cv of treated soil. -
Samnlinn • Free Linuid lnaint filter testl 43 Each $ 50 $ 2150 One samnle ner 500 cv of solidified soil. 

Sediment and Bank Soil Disnncal at S~e • Aoomximatelv 21 500 cv of solidified material and 5 200 cv bank soil = 26 700 cv total renuirinn cover includes + 15'11, for exoansion & overexcavationl. 
Sediment Cell Excavation and Gradinn 14800 CY $ 15 $ 222000 Assumes 18" sediment below arade olus clav liner. 
Soil Samnlinn /Excavated Soill • PAHslBTEX 36 Each $ 600 $ 21600 One characterization samole everv 500 cv of excavated soil + 20'11, for QA/QC samoles. 
Sediment Transnnrtation from Dewaterina Pad 26700 CY $ 5 $ 133 500 Assumes bank soil is staned an dewaterina aad but does not reauire solidification. 
Sediment Placement and Camoaction 26700 CY $ 5 $ 133 500 Placed in 320' x 320' x 7' cell. 
24" Camoacted Clav Liner 9100 CY s 22 $ 200200 Includes + 20'11, for side slooes· includes olacement & camoactian illl $10/cv. 
NR 540 Cover • 6'' Fill Soil Gradina Laver 2300 CY $ 18 $ 41400 Includes+ 20'11, far side slaoes· includes olacement & camoaction lfll $10/cv. 
NR 540 Caver • 30" Camoacted Clav 11 500 CY $ 22 $ 253000 Includes+ 20'11, for side slones· includes nlacement & comnaction a $10/c•. 
NR 540 Caver - 18" Fill Soil Fmst Laver 6900 CY $ 18 $ 124 200 Includes+ 20'11, for side slooes· includes olacement & comoaction lfll $10/cv. 
NR 540 Cover• 6'' Tonsoil 2300 CY $ 22 $ 50600 Includes+ 20'11, for side slooes· includes olacement & camoaction a $10/cv. 
NR 540 Cover- Seedino and Mulch 2.4 Acre $ 2500 $ 6000 320' x320'. 
Maintenance of Clav Liner Prior to Waste Placement 1 LumnSum $ 100000 $ 100000 Labor & materials to maintain intearitv of the landfill cell nrior to waste nlacement. 
Geotechnical Testinn 1 LumnSum $ 50000 $ 50000 Assumed cast for clav comoaction tests. 
Monitorinn Well Installation 5 Each $ 3000 $ 15000 One unnradient four downaradient. 
Gmundwater Monitorinn • Quarterlv 8 Event $ 15100 $ 111 816 Quarterlv samnlina for 1st 2 vears· oresent worth indicated. 
Gmundwater Monitorina - Annuallv 30 Event $ 15100 $ 183 270 Annual samnlinn for vears ·3.30• nresent worth indicated. 
Fencina 1400 Linear Foot $ 18 $ 25200 Around cell nerimeter. 350' x 350'. 
Annual O&M of Fence & Venetation 30 Year $ 2000 $ 22516 Mowinn & fence renairs· oresent worth indicated. 

Lum Sum $ 25000 $ 25 000 Contract selVice. Assumed cast 
Lum Sum $ 5000 $ 5 000 Ca ital nd~ure. 

RESTORATION 
Backfilli Riverbed • Concurrent with reme · · on activi . 

F Re lacement 7600 CY $ 18 $ 140 400 Re ace 100 'II, of hard n material· includes $10/c for lacement & 
A en! Re lacement 7520 CY $ 22 $ 
Cobblestone - Sediment Re lacement riffle areas 1880 CY $ 25 $ 

Reve elation 
Bank Seedin and Mulchin 4.7 Acre $ 2500 $ 11 750 20 400' x 5' on each bank. 
Habitat Restoration eUand and WDDdland Areas 21 Acre $ 35000 $ 735 000 20 400' x 40' on workin side 20 400' x 5' for other bank· includes haul road removal. 

Draina e Structure Stabilization and Restoration 
Ri ra 100 CY $ 25 $ for lacement. 
Loader 0.25 Month $ 19000 $ 4 750 Includes o 
Laborers 120 hours $ 40 $ 4 800 2 workers 

Bike Trail Restoration • 1! Lump Sum!$ 10,000 I s 10,000 I 
SAMPLING AND ANALYSIS 

Sediment• PAHs 490 Each $ 500 $ 
Water• Turbid" 480 Each $ 50 $ 
AutoSam ler 1 Lum Sum $ 1125 $ 

CHIANOIIWPIWOIMDSSAMElllZIZJ4111LS.XU 3 or4 



DEMOBILIZATION 

I Site Cleanup and Rubbish Disposal 101 Load Is 
Oewaterin Pad Removal 

Loader 0.25 Month $ 
Dis sal 1655 Ton $ 

Office Trailers 2! Each Is 
Heavy Equipment 2!LumpSum!S 

SUBTOTAL - Construction Costs 
SUBTOTAL -Construction Manaaement & Plannlna Costs 
SUBTOTAL - Canital Exnendltures 
TOTAL - Withou1 Continaencv 
ConUnaencv 120%1 
TOTAL -With 20% Continaencv 

CHIANOIIWPIWO\MOSSAMER\281:MTBLS.XI.S 

TableA-2 
Dry Sediment Es:cavation Remedy 

Moss-American Site 
Milwaukee, Wisconsin 

200 Is 2,000 I 

19000 $ 4 750 Includes o rator 
30 $ 49 650 Includes trans ortation. 

300!$ 600 I 
20,000 I s 40.000 ! 2 construction seasons. 

$ 6 639 430 
$ 3098 760 
$ 526670 
$ 10264660 
$ 2052972 
$ 12316000 

4 of4 
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