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amsl above mean sea level  

bgs below ground surface  
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canal Seneca-Cayuga Canal 
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cm/sec centimeters per second  
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Dow The Dow Chemical Company 

facility former Hampshire Chemical Corp. facility in Waterloo, New York 
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NYSDOH New York State Department of Health 

OBG O’Brien & Gere Engineers, Inc. 

RCRA Resource Conservation and Recovery Act  
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SECTION 1 

Introduction 

This basis of design (BOD) report for the former Hampshire Chemical Corp. (HCC) facility 
Solid Waste Management Unit (SWMU) 1 located in Waterloo, New York (facility), has been 
prepared pursuant to a Second Amended Order on Consent executed between HCC and the 
New York State Department of Environmental Conservation (NYSDEC), Index Number 
8-20000218-3281, dated August 12, 2011 (NYSDEC 2011), to implement appropriate 
corrective measures (Appendix A—Design Drawings). This report presents the basis of 
design for implementation of the corrective measures. 

1.1 Purpose and Objectives 
The preliminary design is based on the recommended Alternative 3 included within the 
SWMU 1 Corrective Measures Study (CMS) submitted to NYSDEC in December 2013 
(CH2M HILL 2013).  This report details the design elements for implementation of the 
corrective measures of Alternative 3 for SWMU 1. 

1.2 Site Description and Background 
The facility is located at 228 East Main Street, Waterloo, New York. Waterloo, which is 
located in the north-central portion of Seneca County, New York, historically has been a 
rural agricultural area.  The facility is bordered to the north by East Main Street, to the east 
by residential properties, to the west by East Water Street, and to the south by the Cayuga-
Seneca Canal.  The facility is surrounded by residential properties (north, east, and 
southwest), commercial businesses (to the west), and the Cayuga-Seneca Canal (to the 
south).  South of the canal are some residences, warehouses, and farther downstream is the 
Village of Waterloo wastewater treatment plant.  Bruno Bock also owns property on the 
eastern side of Gorham Street, where the employee parking lot for the site is located. 

The facility consists of 8.3 acres of industrially developed land containing the following: 
several interconnected buildings that house offices; a quality control laboratory; 
manufacturing, maintenance, and shipping/receiving operations; and a wastewater 
treatment plant.  The site also includes outside drum storage areas and several aboveground 
storage tanks.  An undeveloped open area containing a former dump is located near the 
southwestern boundary of the facility. 

SWMU 1 is in the western area of the site. It is bounded to the east by the facility, to the 
south by the Cayuga-Seneca Canal, to the west by East Water Street, and to the north by the 
facility raceway.  

1.2.1 Site History 
The facility was first owned and operated by the Waterloo Woolen Manufacturing 
Company, which operated a woolen textile mill from before 18391 until approximately 1936, 
                                                      
1 The oldest standing onsite building dates from 1839; however, there are indications that buildings were onsite before then. 
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when the mill was closed.  The facility was later reopened in 1943 by Evans Chemetics and 
produces divalent organic sulfur chemical intermediates to this day.  

The facility was acquired by the W. R. Grace Company in 1979 and remained a part of 
Grace’s Organic Chemical Division until 1992, when HCC completed a management buyout 
of the Organic Chemical Division.  Evans Chemetics was part of the management buyout, 
and the facility became an operating unit of HCC.  In 1995, while HCC remained the owner 
of the facility, HCC was purchased by and became a wholly owned subsidiary of 
Sentrachem, Ltd., a South African chemical company.  In 1997, Sentrachem was acquired as 
a wholly owned subsidiary of The Dow Chemical Company (Dow).  In 2005, Dow sold the 
facility (as well as other assets of Evans Chemetics) to Bruno Bock2, a German 
manufacturing company.  Evans Chemetics LP is now a wholly owned subsidiary of 
Bruno Bock and operates the site. 

The facility has undergone significant changes over time.  A number of onsite buildings 
were constructed in the mid- to late-1800s, but most of them were subsequently demolished.  
The Cayuga-Seneca Canal and Raceway system was much more extensive in the late 1800s 
and early 1900s than it is today.  Since 1943, many of the old canals and raceways were 
gradually filled, old buildings demolished, and new buildings constructed.  

1.2.2 SWMU 1 History 
Before the Village of Waterloo used the SWMU 1 area for a landfill, and based on Sanborn 
fire insurance maps from 1886 to 1911, the area was used for woolen mill operations (known 
as the West Mill).  The main raceway that supported the West Mill, which ran south of the 
building, had a lock system.  Another smaller raceway appears to have been a waterway 
connection to the existing raceway, which was likely a waterfall based on the hydraulic 
head difference between the existing raceway and canal. 

Based on an October 1918 Sanborn fire insurance map of the site, an area within the western 
portion of SWMU 1 is identified as the Village of Waterloo Dump.  The Sanborn map also 
shows that the western portion of the large raceway south of the building was filled.  Aerial 
photographs from 1938 and 1954 also show the western portion of the former raceways as 
filled and the West Mill present.  According to the Resource Conservation and Recovery Act 
(RCRA) Facility Assessment Report (A. T. Kearney 1993), the former Village of Waterloo 
Dump was probably in operation at the western edge of the site until 1951 (O’Brien & Gere 
Engineers, Inc. [OBG] 2003).  The Village of Waterloo Dump appears to have been closed by 
1954 based on the extent of grass and tree vegetation observed on the aerial photographs.  

Based on the Sanborn and aerial maps, it appears that the raceways west of the lock were 
filled in the 1910s to 1920s, and the type of fill material used is unknown.  The West Mill 
was removed between 1954 and 1959, and the remaining raceways were filled by 1963.  

1.2.3 SWMU 1 Regulatory Background 
The State of New York first established waste management regulations through the 
New York State Department of Health (NYSDOH) Part 19, Refuse Disposal in 1963 
(NYSDOH 1963), and was later included under the NYSDEC, 6 New York Codes, Rules, and 

                                                      
2 The Evans Chemetics facility is no longer associated with HCC. Dow sold assets of the Evans Chemetics facility to Bruno 
Bock (CH2M HILL 2006). 
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Regulations (NYCRR) Part 360, Refuse Disposal in 1973 (NYSDEC 1973).  Requirements 
established for final closure were similar between the NYSDOH Part 19 and 6 NYCRR 
Part 360 versions, which included a final cover over the refuse area of at least 2 feet of 
suitable compacted cover material.  

Closure and post-closure requirements of landfills depend on the dates of operation of the 
landfill facility.  Landfills that ceased to accept waste before October 9, 1993 (with or 
without approved closure plans), must meet the NYCRR closure and post-closure 
requirements in effect when the facility ceased normal operation. 

As formerly stated, Sanborn fire insurance maps of the site indicate that the area along the 
western side of SWMU 1 was identified as the Village of Waterloo Dump as early as 1918 
and that the dump was in operation at the western edge of the site until approximately 1951, 
suggesting an operation period of at least 33 years.  The dump was closed by 1954 based on 
the extent of grass and tree vegetation observed on the aerial photographs.  The placement 
of soil in SWMU 1 in 1999, which did not include SWMU 7 soils, is not waste disposal; 
therefore, it is not waste disposal after 1973.  It did not cause the previously closed landfill to 
be reopened.  Thus, the relevant closure date for determining the applicability or 
inapplicability of closure requirements is the early 1950s. 

The proposed approach for the closed Village of Waterloo Dump is placement of an 
enhanced cap.  The cap is anticipated to be composed of 2 feet of a low-permeability soil cap 
layer.  This approach is consistent with the applicable requirements. 

1.3 Report Organization 
This BOD is organized into the following sections: 

 Section 1—Introduction: Briefly describes the regulatory framework, purpose and 
objectives, site description and background, and report organization.  

 Section 2—Description of Current Conditions: Summarizes the physical characteristics, 
hydrogeology, and extent of constituent of concern (COC) impacts, and the potential 
pathways of site COCs to receptors. 

 Section 3— Preliminary Design: Describes preliminary design detail of the aspects of 
the recommended alternative. 

 Section 4—Project Schedule, Permits, and Waste Management: Provides a schedule 
that shows milestones for the deliverables, submittal dates, and regulatory review 
timeframe. This section also discusses permits, notifications, and waste management 
elements associated with the design. 

 Section 5—References: Provides the references cited in the report. 
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SECTION 2  

Description of Current Conditions 

2.1 Physical Characteristics 
The boundary of the SWMU 1 area shown in the design drawings (Appendix A) is defined 
as the area known to have accepted waste—the Village of Waterloo Dump—as shown on 
historical Sanborn maps of the site and based on extent of lateral waste found up to 2008.  
As Resource Conservation and Recovery Act facility investigations (RFIs) progressed since 
2008, the lateral and horizontal extent of the waste- and debris-impacted area at SWMU 1 
continued to be delineated.  The current boundary identifying the extent of waste and debris 
is represented on Sheet 3 (Appendix A), which shows the waste and debris extending from 
the facility property south onto New York State Canal Corporation (NYSCC) property.  
NYSCC owns the right-of-way extending south of SWMU 1 and parallel to the canal.  
The total area of waste and debris has an approximate extent of 2.1 acres. 

The existing waste and debris at SWMU 1 compose residential and industrial waste 
generated by the Village of Waterloo and the facility.  The waste and debris below the 
non-native soil cover (fill material) layer include glass and plastic fragments, scrap metal, 
black ash and coal, ceramics, shoes, brake pads, copper wire, tires, cobbles, bricks, wood, 
and metal scrap, porcelain, and/or wood fragments.  Numerous intact glass bottles 
containing white and clear liquids were also found in some areas. 

A paved access road runs from East Water Street through SWMU 1 and east into the facility. 
It is used by large-haul trucks for Evans Chemetics product transportation. 

The area north of the access road and south of the raceway is gravel-covered. In this area, 
there is a covered shelter for drum staging and an adjacent area to the east that is also used 
for drum staging.  West of the drum-staging shelter, the gravel-covered area is used for 
large-haul trucks to pull to the side of the access road and idle before entering the facility, as 
needed.  Large plastic totes that hold liquid are staged on the gravel-covered area south of 
the access road. 

The area south of the access roadway is vegetated, and some of it is wooded.  A portion of 
the southern extent of SWMU 1 where waste and debris have been identified (as determined 
by soil borings and historical aerials) is on a former residential property now owned by 
HCC.  The former residence has been purchased by HCC and has been demolished. Waste 
located within this property was removed and disposed of offsite at Seneca Meadows 
landfill during the construction of the dewatering pad. 

2.1.1 Topography 
Elevation across the site varies from approximately 453 feet above mean sea level (amsl) at 
the elevated soil mound area in the center of the site to approximately 436 feet amsl in the 
southern and southeastern areas of SWMU 1.  The elevated soil area is south of the access 
road as illustrated within the oblong 450-foot-amsl contour line and extends west-east-
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southeast (Appendix A, Sheet 3).  From this mounded area, the ground surface gently slopes 
down and north toward the raceway and south toward the canal. 

2.1.2 Geology and Hydrogeology 
The facility lies on the contact between the Lower Devonian-age Manlius Limestone and 
Rondout Dolostone to the southeast and the Lower to Middle Devonian-age Onondaga 
limestone to the northeast.  These units overlie Silurian-age shales, dolomites, and 
sandstone.  Below the Silurian sequence are the Ordovician-age shales, sandstones, shales, 
and limestones, which cap the Upper Cambrian dolomites and sandstones, and the 
Precambrian basement of gneiss, marble, and quartzite at depths of 5,000 feet below ground 
surface (bgs) (Van Tyne 1974, as summarized in Saroff 1987). 

From the ground surface, the unconsolidated material overlying bedrock at SWMU 1 
generally consists of non-native soil (fill material) that generally overlies waste and debris 
mixed with non-native soil.  The fill materials are usually underlain by native clay and/or 
glacial till, which in turn are underlain by limestone bedrock.  At some locations, as within 
the former raceways, non-native material mixed with waste extends to the bedrock surface. 

The non-native soil (fill material) consists of mostly silt and clay with some sand and gravel.  
The non-native material largely overlays the waste materials, although in some cases (on the 
south portion of SWMU 1), waste and debris have been observed at the ground surface.  
Laboratory tests of the geotechnical soil samples collected from the soil cover showed that 
the fill material from 0 to 5 feet bgs has a high percentage of silt and clay-sized material, 
indicating that this material can be expected to behave more as clay than a sandy soil.  Based 
on the Atterberg limits, the plasticity index varies from 6.8 to 24.2 percent, and the liquid 
limit varies from 28.2 to 42.4 percent, which indicates the presence of inorganic clays of low 
to medium plasticity with a low shrink-swell potential.  Permeability test results indicate 
that soil present up to a maximum depth of 5 feet bgs at the SWMU 1 area is of low 
permeability at 5.52 x 10-07 centimeters per second (cm/sec) (1.56 x 10-03 feet per day) to 
9.71E-07 cm/sec (2.75 x 10-03 feet per day), which helps to reduce infiltration where present 
(CH2M HILL 2012a).  

Native material, including clay and/or glacial till, overlies the bedrock. The bedrock 
material appears to be hard, fresh, fine-grained gray to very dark gray limestone.  At the 
northwestern area of SWMU 1 (BS-09 and BS-14), and at the southwestern area of SWMU 1 
(BS-11 and BS-12), the top of bedrock appeared to dip slightly toward the former raceway.  
The top of bedrock at the eastern side of SWMU 1 appeared to dip in a southeasterly 
direction toward the canal (CH2M HILL 2012a).  The elevation of the top of bedrock 
encountered by the borings varied from 429.4 feet amsl at BS-11 to 416.4 feet amsl at BS-06. 

The water table intersects the non-native soil/waste and debris layer at approximately 9 to 
23 feet bgs (CH2M HILL 2012b).  The highest groundwater elevation of the 14 soil borings 
was measured at BS-09 (435.0 feet amsl), north of the former raceways.  The lowest 
groundwater elevations were measured at BS-12 (427.2 feet amsl), southwest of the former 
raceway, and at BS-01 (427.8 feet amsl), southeast of the former raceways.  The groundwater 
flow direction at SWMU 1 flows south toward the Cayuga–Seneca Canal. 

A slope stability evaluation was performed along the slopes of the SWMU 1 area as part of 
the RFI Addendum (CH2M HILL 2008).  As stated in accordance with the summary of the 
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evaluation, there is minimal potential for structural instability within the existing western, 
eastern, northern, and most of the southern slopes of SWMU 1.  The potential exists for 
future structural instability along the southern slope and near the eastern end of the 
southern slope, along with erosion potential without the proper measures implemented in 
the design.  The final design will include a detailed slope stability evaluation of the southern 
side of the landfill and canal bank to demonstrate the long-term stability of SWMU-1 with 
the changes in grade and loading with implementation of the remedy.  

2.2 Summary of RCRA Facility Investigations 
Several phases of RFIs have been performed at the site, and the detailed results of the 
investigations have been discussed in various reports submitted to NYSDEC.  Subsection 2.2 
summarizes the results of the RFI activities performed at SWMU 1. 

Before the investigation at SWMU 1, the raceway boundaries were constructed using 
historical maps, and a surveyor located and marked out the former raceways and other 
structures in the field.  The RFI sampling visit work plan (OBG 2001) proposed to evaluate 
the boundaries of the former Village of Waterloo Dump site with test-pit excavations and an 
investigation as to whether there have been releases from the landfill.  The sampling visit 
work was performed between December 2001 and March 2002 (OBG 2003). 

As noted in the OBG sampling visit report (OBG 2003), nine test pits were completed in the 
SWMU 1 area to locate the former raceways and to describe the fill material encountered.  
Of these test pits, only one did not encounter the raceway walls or bottom.  Intact glass 
bottles were found in one test pit.  Six shallow and one intermediate groundwater 
monitoring wells were installed during the field activities.  Groundwater sampling also was 
conducted at the monitoring wells and reported in the sampling visit report (OBG 2003). 

In April and May 2004, CH2M HILL performed the RFI activities, which included 
excavating three test pits at SWMU 1.  Approximately 7 cubic yards of fill material 
containing glass bottles and associated soil were removed from the excavations.  Additional 
RFI work was performed by CH2M HILL in December 2005 that included the installation of 
five temporary piezometers.  Groundwater sampling also was conducted at the site 
monitoring wells and temporary piezometers and documented in the RFI report 
(CH2M HILL 2006). 

In December 2009, 14 test pits were excavated and visually assessed on property owned by 
the NYSCC, which is located along the southern side of the former HCC facility.  Native 
material within the investigation area was overlain by a silty sand fill material, intermixed 
with ash, rocks, bottleware, and glassware, including small bottles, as well as construction 
debris (including concrete and brick).  The area where bottles were observed that may be 
associated with facility operations also contained municipal waste and construction debris, 
which is not believed to be site related.  Within the test pits completed during this field 
event, no stained soils, elevated photoionization detector readings, or indications of 
discharges were observed. 

Additional investigations for waste delineation near the former residence and subsurface 
methane survey were completed at SWMU 1 and reported in 2013.  Waste located on the 
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residential property was removed during the house demolition and canal dewatering pad 
construction and disposed of offsite at an approved landfill. 

2.3 Identification and Extent of Waste 
In 2001, test pits were excavated within SWMU 1 to identify fill material and locate the former 
raceways (OBG 2003).  Cover and fill material was placed over the native deposits across most 
of the site.  The fill material on the eastern, northern, and southern areas of the SWMU 
generally consists of silt, sand, and gravel with varying amounts of brick fragments, filter 
fabric material, cinder, ash, ceramic, scrap metal, glass and plastic bottles, wood, shoes, copper 
wires, and tires.  This fill presumably was placed during development of the property to raise 
low-lying areas and fill in raceway structures to facilitate construction.  Test pits completed on 
the western side of SWMU 1 (TP-6 and TP-7) indicate that the fill thickness ranges from 
approximately 10 to 20 feet.  Fill material on the western side of the SWMU consists of 
cobbles, bricks, concrete, wood, and scrap metal, with smaller pockets of ashes, coal, and glass 
fragments.  The thickest fill deposits are on the western portion of the site. 

Intact bottles were identified in TP-9, located on the eastern side of SWMU 1.  Some of the 
bottleware identified in TP-9 contained a thick, white-colored liquid.  The liquid material 
from three bottles was sampled and sent to a laboratory for analyses.  Acetone was the only 
organic compound reported in the liquid samples at a concentration of 90,000 micrograms 
per liter, in addition to the metals zinc, sodium, and lead. 

Information from soil and well boring logs indicate that the fill material extends to the east 
along the southern side of the manufacturing area and the edge of the canal.  It appears that 
a limited amount (less than 3 feet) of fill was placed on the northeastern side of the facility, 
which is consistent with the location of some of the original buildings. 

Additional test pits were completed in 2009 south of SWMU 1 and within the NYSCC right-
of-way.  Native material was overlain by a silty sand fill material approximately 2 to 7.5 feet 
thick, intermixed with ash, rocks, bottleware, and glassware, including the small bottles that 
are consistent with those observed during the April 2008 field event, as well as construction 
debris (including concrete and brick).  The area where bottles were observed that may be 
associated with facility operations also is impacted with municipal waste and construction 
debris, which is not believed to be site related.  In the test pits completed during this field 
event, no stained soils, elevated photoionization detector readings, or indications of 
discharges were observed. 

Based on visual observations, all 14 test pits exhibited a heterogeneous mixture of municipal 
waste and construction debris over an average depth of 5.5 feet bgs (debris depths ranged 
from 2 to 7.5 feet bgs), which represents an approximate volume of 2,175 cubic yards of soil 
impacted with debris of this nature within the investigation area.  

Bottles consistent with those observed during the April 2008 field event were identified in 11 of 
the test pits (TP-01, TP-02, TP-04, TP-05, TP-06, TP-07, TP-08, TP-09, TP-10, TP-11, and TP-13), 
and although at varying percentages, the bottles were intermixed with municipal waste and 
construction debris.  An approximate volume of 1,500 cubic yards (1,177 cubic yards associated 
with Bottle Area 11 and 333 cubic yards associated with Bottle Area 12) of debris is impacted 
with the small bottles previously observed during the April 2008 field event.  
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Construction debris and cut stone blocks along the southeastern slope and toe of the landfill 
provide additional stability to the slope and reduce erosion.  Waste, including debris, 
bottles, and other trash, has been identified along the canal bank near the southeastern end 
of the landfill where the landfill toe is estimated to be approximately 20 feet from the canal 
bank.  In addition, bottleware and metal waste were identified on the ground surface within 
the NYSCC right-of-way. 

2.4 Identification and Extent of COCs Impact 
The remedial target area (RTA), the area where waste and debris are present, covers 
approximately 2.1 acres.  Based upon the waste materials observed in the test pits, 
monitoring well boring logs, and soil boring logs at SWMU 1, it is estimated that the depth 
of waste and debris composes the upper 5- to 15-feet bgs interval. In addition, based on 
these observations, the volume of SWMU 1 being addressed by corrective measures is 
approximately 50,000 cubic yards. 

2.4.1 Soil 
Human health and ecological risk assessments were performed as part of the RFI addendum 
in 2007 and concluded that there are no potential ecological and/or human health direct-
contact risks based on the SWMU 1 soil sample results (CH2M HILL 2008).  

2.4.2 Groundwater 
As indicated by the analytical results of the annual sitewide sampling events, the 
concentrations of constituents in site groundwater appear to be stable or generally trending 
lower over time (CH2M HILL 2008, 2012b, 2013).  In general, concentrations of metals in 
groundwater at SWMU 1 appear to be consistent with background concentrations.  

2.4.3 Soil Vapor and Methane Gas 
In October and November 2012, a methane gas survey was conducted at SWMU 1 to 
evaluate conditions within the subsurface.  The survey used six existing shallow 
groundwater monitoring wells at SWMU 1 retrofitted with a cap/labcock valve. It was 
concluded that the current methane, oxygen, and carbon dioxide levels measured at each of 
the SWMU 1 sampling locations appear to indicate more aerobic conditions that would not 
favor the production of methane gas.  In addition, since the methane levels in all six 
monitoring locations were not higher than 0.1 percent (by volume), significantly lower than 
the lower explosive limit (5 percent by volume), and the duration of time that the waste has 
been buried at SWMU 1 (more than 60 years) is significantly beyond the peak of landfill gas 
production (generally 5 to 7 years after burial), the presence of methane gas in the 
subsurface due to waste decomposition would not be expected.  Low levels of methane at 
SWMU 1 would not present a concern for offsite vapor intrusion. 
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SECTION 3 

Basis of Design 

This section provides a summary of the preliminary design elements of the recommended 
Alternative 3 from the CMS.  A final design will be submitted to NYSDEC in late 2014 
during the procurement process for its concurrent review, in order to complete the 
scheduled implementation in the spring of 2015.  The recommended alternative includes the 
existing asphalt cap, extended asphalt cap, implementation of a low-permeability soil cap, 
and stormwater improvements. 

3.1 Cap Limits 
The recommended alternative includes capping using the existing asphalt access road as a 
cap, an extension of the asphalt cap, and a low-permeability soil cap.  The proposed soil cap 
and asphalt cap limits are shown in the preliminary design drawings (Appendix A). The soil 
cap will be approximately 1.4 acres in area.  The existing asphalt cap is approximately 
28,000 square feet with an approximately 11,000-square-foot asphalt cap extension. 

3.2 Cover System  
The proposed soil cap will be no less than 24 inches of a low-permeability soil, with a 
permeability of no greater than 1 x 10-7 cm/sec overlain by 6 inches of topsoil.  The soil cap 
will be compacted to no less than 95 percent compaction of a standard Proctor (D698).  
The topsoil layer will be suitable for sustaining vegetative growth and will be seeded with 
native grasses.  

3.2.1 Subgrade 
Clearing of trees occurred in March 2014, leaving grubbing activities to occur during 
subgrade preparation. The subgrade surface will be proof-rolled by a smooth drum roller to 
prepare the subgrade for the soil cap installation and for preparation of the extend asphalt 
cap base gravel course. Subgrade fill is expected to consist of soil and waste from within the 
SWMU 1 area primarily from the cut areas, which are necessary for placement of the asphalt 
base gravel and the perimeter swale (Appendix A).  Slopes of the soil cap area will be 
graded generally to 4:1.  The asphalt cap extension will have a slight grade towards the 
raceway to the north. 

Subgrade soil fill will be compacted to achieve 95 percent of a standard Proctor, and asphalt 
sub-base gravel will be compacted to 98 percent of a standard Proctor.  Cap subgrade soils 
will be placed in maximum 6-inch compacted lifts with gravel sub-base placed in one 8-inch 
lift.  For areas known to contain bottle waste, thicker lifts of subgrade soil will be used to 
prevent breakage of bottles to the extent possible.  
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3.2.2 Demarcation Layer 
The demarcation layer will consist of orange temporary fencing that will be laid on top of 
the subgrade under both the asphalt extension and soil cap area.  The layer will be 
continuous beneath the asphalt and soil cap limits. 

3.2.3 Low-permeability Soil Cap Layer 
After placement of the subgrade fill material and demarcation layer, cap soil will be placed 
from soil provided by an offsite clean borrow source.  The cap soil will be installed and 
compacted to achieve a minimum density of 95 percent as determined by a standard Proctor 
(ASTM D698).  

Clay Cap Layer Borrow Source Characterization/Pre-qualification 
The following tests shall be conducted on representative samples of each material taken 
from each borrow source:  

 One sieve analysis (ASTM D422) 
 One moisture content test (ASTM D2216) 
 One Atterberg limits test (ASTM D4318) 
 One Standard Proctor test (ASTM D698) 
 One flexible wall permeability test (ASTM D5084) 

Cap Soil Placement 
During placement of the cap soil, in-place moisture and density testing will be required as 
specified below.  Tests must achieve a minimum 95 percent compaction as determined by a 
standard Proctor.  Additionally, in-place permeability will be tested for each lift of cap soil 
by taking Shelby tube samples of placed cap soil. 

Test ASTM Designation Frequency 

In-place Density—Nuclear Gage ASTM D2922 1 test per lift per 5,000 square feet 

In-place Moisture—Nuclear Gage ASTM D3017 1 test per lift per 5,000 square feet 

In-Place Permeability—Shelby Tube ASTM D5084 1 test per lift of Cap Soil (4 minimum) 

 

3.2.4 Topsoil 
The topsoil layer (soil capable of supporting vegetation) will consist of at least 6 inches of 
soil with pH in the range of 6.0 to 7.5.  The topsoil layer will be placed with low ground-
pressure equipment and compacted lightly, as required for access and stability and to 
support vegetation. The uppermost 2 inches of the layer will be scarified to provide a base 
for seeding and treated with lime and fertilizer as needed. Erosion protection (such as turf 
matting) is required along the perimeter swales due to the steeper nature and expected 
flows associated with the swales. 

The topsoil layer will be suitable for sustaining vegetative growth and will be installed and 
seeded with native grasses of the local area. 
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3.2.5 Asphalt Cap Extension 
The asphalt cap extension will be placed on top of the prepared subgrade and demarcation 
layer.  An 8-inch-thick dense-graded gravel will be used as the base layer for the asphalt 
extension.  A 4-inch-thick asphalt is proposed for the cap extension, which will be further 
defined in the final design. 

3.2.6 Vegetation and Seeding 
Permanent vegetative cover will be used on the final at-grade soil surfaces.  Soil will be 
seeded with a native seed mixture, depending on the temperature at time of planting.  

3.2.7 Surface Water Management  
Drainage system requirements will be minimal, with stormwater from the soil cap and asphalt 
cap extension area generally handled by sheet flow.  The asphalt cap extension will drain to the 
north raceway with the soil cap draining via a new perimeter swale towards the canal and 
entering the canal through two rip rap-lined drainage channels.  A detailed analysis will be 
included with the final design.  

3.2.8 Volumetric Analysis 
The fill required to achieve the anticipated subgrade elevations will consist of relocated 
waste and soil from within the SWMU 1 boundary, except for within areas known to 
contain glass bottleware containing liquids.  To achieve subgrade elevations and future 
design features, the following estimated quantities of material are required: 

 3,300 cubic yards of subgrade cut 
 3,300 cubic yards of subgrade fill 
 4,630 cubic yards of cap soil  
 1,158 cubic yards of topsoil for the 6-inch-thick layer  
 242 cubic yards of 8-inch-thick asphalt sub-base gravel 
 130 cubic yards of 4-inch-thick asphalt extension  

3.2.9 Slope Stability and Settlement 
Slope stability and settlement computations are not provided with this deliverable.  
Adequate cap slopes in the proposed design along with proper quality control during 
placement will limit the settlement susceptibility.  A slope stability evaluation of the canal 
bank will be provided with the final design.  

3.3 Construction Stormwater and Erosion and Sediment 
Control Management 

Stormwater and erosion quality measures will be implemented in accordance with local 
erosion and sediment control best management practices. 

3.3.1 Silt Fences 
Silt fences will be used to impede the flow of sediment and provide for solids removal to 
reduce the transport of sediment.  These controls will be placed along the contours on long 
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slopes and at the limits of construction. Silt fences will be primarily located along the 
canal bank. 

3.3.2 Turbidity Barrier 
A turbidity barrier will be placed in the canal along the length of disturbance to trap 
additional sediments that may breach the silt fence during a heavy rainfall event.  It is 
estimated that a barrier of 250 feet in length is needed. 

3.3.3 Check Dams 
Check dams will be placed in the excavated perimeter swale and be used to remove 
sediments until vegetation is established in the perimeter swale. 

3.3.4 Dust Control 
Water will be available onsite for dust control, as necessary, during construction and will be 
performed in accordance with the SWMU-1 Community Air Monitoring Plan, which will be 
submitted as part of the final design.  

3.3.5 Erosion Control Matting 
Erosion control matting will be required along the perimeter swale and southern slope of 
the cap along the canal bank.  Details of type and placement will be further evaluated 
during the final design. 

3.3.6 Erosion and Sediment Control Maintenance during Construction 
Site erosion and sediment control (SESC) measures will be maintained in working order to 
minimize the potential for erosion.  Required maintenance identified in inspection reports 
will be completed as soon as practicable.  Sediment barriers, such as silt fences and check 
dams, will be replaced as needed or as identified in weekly inspection reports.  If results of 
an inspection completed during construction indicate that erosion controls are insufficient, 
additional controls will be installed.  Indications that controls are insufficient may include, 
but are not limited to, observations of sediment accumulation or water turbidity 
downstream (where applicable) of control structures, recurrence of ground surface damage, 
appearance of eroded surfaces, or damage to controls.  

3.3.7 Erosion and Sediment Control Inspections during Construction 
During construction, SESC measures will be inspected weekly and within 24 hours of a 
storm of 0.5 inch of rain in a 24-hour period.  An inspection report will document the 
following: the names and titles of personnel making the inspection, date of inspection, scope 
of the inspection, observations relating to the effectiveness of controls, procedures to fix 
deficiencies, and dates that repairs were completed.  

3.4 Site Perimeter Fence  
After the caps are complete, the existing access gate and fencing will need to be re-installed.  
As shown on sheet 8 of the design drawings, the gate and associated light and power is to 
be relocated further to the east than the existing gate location, which will also require 
additional fencing to accomplish.  Site security will be maintained throughout construction. 
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3.5 Design Drawings and Technical Specifications 
Preliminary design drawings are included as Appendix A, and associated technical 
specifications will be included with the final design. 
  



SWMU 1 CORRECTIVE MEASURES PRELIMINARY DESIGN 

3-6 ES073014184218MKE 
CH2M HILL – CLIENT CONFIDENTIAL 

This page intentionally left blank. 

 



 

ES073014184218MKE 4-1 
CH2M HILL – CLIENT CONFIDENTIAL 

SECTION 4 

Project Schedule, Permits, and Waste 
Management 

The field implementation schedule is dependent on approval by NYSDEC of the CMS and 
concurrence with this preliminary design. 

4.1 Schedule  
Mobilization is proposed to occur in spring 2015.  The final design as anticipated to be 
submitted to NYSDEC by November 2014.  The construction effort is estimated to take 
approximately 10 to 12 weeks in the field.  Procurement of subcontractors and construction 
planning will occur throughout the winter and concurrent with NYSDEC’s review due to 
schedule constraints. 

4.2 Notifications 
Notification of work will be made to stakeholders at least 2 weeks before starting fieldwork.  

4.3 Permits 
A general stormwater permit is required from NYSDEC, along with submittal of the project 
stormwater pollution prevention plan.  CH2M HILL will coordinate receipt of this plan 
during construction planning.  No permit is required for the 100-year flood plain. 

4.4 Waste Management 
Section 4.4 identifies the waste management and disposal procedures that will be followed 
during the corrective measures.  Waste will be managed in accordance with the revised 
waste management plan that is prepared during the construction planning and the project-
specific health and safety plan.  The waste streams that are anticipated include 
decontamination water, and personal protective equipment.  

Decontamination water will be stored in 55-gallon Department of Transportation-approved 
drums.  Other liquid waste may be generated from surface runoff, rainfall, snowmelt, or 
groundwater infiltration into the area recommended for grading and soil covering during 
the construction phase.  This liquid will be pumped out of the construction area and will be 
stored in 55-gallon Department of Transportation-approved drums, a frac tank, or other 
approved storage container, before disposal at an approved licensed facility.  

Waste containers will be staged in a secured area (that is, fenced and locked).  The 
construction supervisor will be responsible for inspecting investigation-derived waste 
containers daily.  Post-construction inspection will be conducted at a predetermined 
frequency until investigation-derived waste containers are properly disposed. 
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 SECTION 5 

Cost Estimate 

A cost estimate for the preliminary design was prepared and is included as Appendix B.  
The information in the cost estimate is based on the project information described in this 
BOD and as shown in the design drawings.  Changes in the cost elements are likely to occur 
because of refinement of the corrective measures during the final design.  The final design 
cost estimate will be a CH2M HILL Class 2 order-of-magnitude cost estimate that is 
expected to be within +15 to -10 percent of the actual project costs.  The preliminary design 
estimate is currently shown as a +30 to -20 percent of the actual project costs. 

The cost estimate, along with resulting conclusions on project financial or economic 
feasibility or funding requirements, will be prepared for guidance in project evaluation and 
implementation from the information available at the time the cost estimate was prepared.  
The final costs of the project will depend on actual labor and material costs, competitive 
market conditions, actual site conditions, final project scope, implementation schedule, and 
other variable factors.  As a result, the final project costs will vary from the cost estimates 
presented.  Because of these factors, project funding needs must be carefully reviewed 
before specific financial decisions are made or project budgets are established to help ensure 
project evaluation and adequate funding. 

Cost estimates will only be available to the owner and owner’s designee.  
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HORIZONTAL DATUM: NORTH AMERICAN DATUM (NAD) 83 NEW YORK  STATE PLANE CENTRAL ZONE. 
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