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1. Introduction
1.1 Background Information and Purpose

The Hazardous and Solid Waste Amendments of 1984 added Section 3019 to Subtitle
C of the Resource Conservation and Recovery Act (RCRA) of 1976. Under Section
3019, owners or operators of landfills or surface impoundments are required to submit
exposure information about their facilities as part of a facility permit application under
RCRA Section 3005(c). Specifically, Section 3019 requires the owner or operator of
such a facility to provide “reasonably ascertainable” information on the potential for the
public to be exposed to hazardous wastes or hazardous constituents through releases
related to the unit. At a minimum, such information must address:
1. Reasonably foreseeable potential releases from both normal operations and
accidents at the unit, including releases associated with transportation to or
from the unit;
2. The potential pathways of human exposure to hazardous waste or constituents
resulting from the releases, as described under item No. 1; and
3. The potential magnitude and nature of the human exposure resulting from
such releases.
Such information, together with “other relevant information,” is then to be made
available by the United States Environmental Protection Agency (USEPA) to the
Agency for Toxic Substances and Disease Registry (ATSDR) within the Center for
Disease Control of the United States Department of Health and Human Services. If the
USEPA or any authorized state program judges that a landfill or surface impoundment
poses “a substantial potential risk to human health,” then they may request the ATSDR
to conduct a “health assessment” of the facility and take other appropriate action as
authorized by Section 104(b) and (i) of the Comprehensive Environmental Response,
Compensation and Liability Act (USEPA, 1980).
The State of New York has been authorized by the USEPA to carry out the hazardous
waste management program in New York in lieu of the federal RCRA program.
Pursuant to this authorization, the New York State Department of Environmental
Conservation (NYSDEC) promulgated exposure information requirements identical to
the federal requirements under 6 New York Codes, Rules and Regulations (NYCRR)
Part 373-1.5(h)(10).
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CWM Chemical Services, LLC (CWM), is submitting this Exposure Information Report
(EIR) to fulfill these federal and state requirements. This EIR is an updated version of
the previous EIR submitted in 1992 by CWM and has been written to specifically
address Residuals Management Unit 2 (RMU-2). The earlier version served as a
template document for this submittal.
1.2 Scope of Work
1.2.1 Site History

CWM owns and operates a commercial hazardous waste treatment, storage and
disposal facility (TSDF) located in Model City, Niagara County, New York. The Model
City Facility began operation in 1972 as ChemTrol Pollution Services, Inc. Due to
corporate acquisitions and name changes, CWM Chemical Services, LLC, a subsidiary
of Waste Management, Inc. (Waste Management), is present owner and operator of
the facility. Waste Management is based in Houston, Texas.
The Model City Facility handles a variety of liquid, solid and semisolid organic and
inorganic hazardous wastes. Its treatment, storage, disposal and recycling (TSDR)
capabilities include an aqueous waste treatment system (AWTS), secure landfilling of
approved waste solids and semisolids, including polychlorinated biphenyls (PCBs),
container and tank storage and PCB storage.
Prior to operation as a commercial waste facility, the site was owned by the United
States (U.S.) Government between the late 1930s and the 1960s and was part of the
Lake Ontario Ordnance Works. U.S. Government activities at and in the vicinity of the
site included explosives and solid/liquid fuel propellant research, development and
production; waste storage from research, development and production conducted for
the Manhattan Project and detonation of outdated or off-specification explosives.
Some of these activities resulted in the contamination of certain areas of the site with
organic and inorganic chemicals and low-level radioactive wastes. These areas were
subjected to decontamination efforts during the 1960s by the Atomic Energy
Commission and the New York State Department of Health (NYSDOH). Additional
radioactive-contaminated areas on the site were addressed by the U.S. Department of
Energy (USDOE) and the NYSDOH in the early to mid-1980s. The U.S. Department of
Defense has an ongoing remedial investigation and feasibility study of areas of the site
formerly associated with the manufacturing of trinitrotoluene and fuel repellant research
and development. Contributions from these areas to on-site releases of hazardous
materials are not within the scope of this report.
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1.2.2 Scope of Work

An EIR was initially prepared in 1985 for the Model City Facility and addressed
potential exposures to contaminants in groundwater, surface water, air, subsurface gas
and soil due to potential releases from the then current activities at the Model City
Facility. The 1985 EIR was then updated in 1987 to reflect changes in facility
operations that had occurred over the past 2 years, as well as to address the proposed
construction and operation of an additional secure landfill, SLF-12, at the site. The
1987 report considered the following issues: releases during normal operations,
releases resulting from accidents, both on site and off site during transportation and the
possible off-site explosion hazard created by methane migration. Qualitative
information was largely provided on known releases, as well as the potential for
releases in the future. Emphasis was placed on the existing units in view of the
uncertainties relating to future waste characterization and facility operations.
In June 1992, the EIR was updated to reflect changes to the Model City Facility since
the previous submittal and the proposed construction and operation of Residuals
Management Unit 1 (RMU-1). Potential exposure pathways were evaluated for RMU-1
and its associated waste truck hauling route. Air, surface-water, groundwater and
subsurface gas pathways were also evaluated.
This latest document represents the most recent update of the EIR for the Model City
Facility. This EIR reflects the changes to the Model City Facility that have occurred
since the last submittal, June 1992, as well as the proposed construction and operation
of the new residuals management unit, RMU-2.
1.3 Organization of Report

This EIR, written specifically for RMU-2, is organized into the following sections:
1. A description of the site setting, with particular reference to human exposure
pathways, is located in Section 2.
2. A description of the Model City Facility operations relevant to the EIR is
located in Section 3.
3. Information regarding the potential for off-site human exposure via the air
pathway is located in Section 4.
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4. Information regarding the potential for off-site human exposure via the surfacewater pathway is located in Section 5.
5. Information regarding the potential for off-site human exposure via the
groundwater pathway is located in Section 6.
6. Information regarding the potential for off-site human exposure associated with
subsurface gas migration and soil contamination, including radiological
exposure, is located in Section 7.
7. Information regarding on-site management practices is located in Section 8.
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2. Site Setting and Potential Receptor Locations
2.1 Model City Facility Description

CWM’s Model City Facility is a fully permitted TSDR facility located in Niagara County,
New York. The facility utilizes state-of-the-art technologies for the proper management
of a wide variety of liquid, solid and semisolid organic and inorganic hazardous and
PCB wastes. The existing on-site operations include secure land burial of approved
waste solids and semisolids, waste stabilization, solvent and fuel recovery processes,
hazardous waste storage, PCB storage and an AWTS. The on-site facilities include a
drum storage and handling building, a waste stabilization facility, an aqueous waste
treatment plant, a fully equipped analytical laboratory, personnel facilities, an
administration building, data processing systems, fire protection equipment, truck
wash, maintenance facilities and all necessary utilities. The entire Model City Facility is
enclosed by a chain-link fence, the entrance gates of which are monitored 24 hours a
day.
2.2 Environmental Setting

The Model City Facility is located in Niagara County, New York; approximately 3.4
miles east of the Canadian border (Figure 1). The Model City Facility occupies
approximately 710 acres, of which, 630 acres may be permitted for hazardous waste
operations, located in the Towns of Lewiston and Porter. All previous and current
waste management activities at the Model City Facility lie within the Town of Porter.
The property was formerly owned by the U.S. Government and was used for various
research and development projects. There is a U.S. military reservation immediately
north of the site and a USDOE property to the south of the site. The immediate area
(i.e., the area within a 1-mile radius of the site) is rural and sparsely populated with an
average of one person per 2 acres of land. The county as a whole has a number of
nearby small towns and villages as summarized below (2000 U.S. Census data):


Hamlet of Ransomville – population 5,836 and located 3.2 miles eastnortheast;



Village of Lewiston – population 2,781 and located 4.0 miles southwest;



Village of Youngstown – population 1,957 and located 2.8 miles northwest;
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The Tuscarora Indian Reservation – population 1,138 and located 3.4 miles
south-southeast;



Town of Lewiston – population 16,257 (a portion of the facility is located within
the Town of Lewiston); and



Town of Porter – population 6,920 (a portion of the facility is located within the
Town of Porter).

Another nearby population group is the Lewiston-Porter Central Schools located
approximately 2 miles west of the Model City Facility. During the school year
(September through June), there may be approximately 2,300 students in grades 1
through 12 in attendance during school hours.
The nearest private home is approximately 2,200 feet northeast of the site boundary
near the intersection of Balmer and Porter Center roads. The residents living in the
vicinity of the Model City Facility could potentially be affected by direct and indirect
exposure to contaminants released into the ambient air, surface water and
groundwater through construction and operation of RMU-2.
The Model City Facility occupies property that overlaps the boundaries of the Towns of
Lewiston and Porter. A major portion of the Model City Facility lies within the Town of
Porter and is zoned M-3, Heavy Industrial. All other property, within the Town of
Porter, at the Model City Facility is zoned M-2, General Industrial. The proposed RMU2 lies within the M-3 portion of the property and is consistent with planned and
historical use of the area.
The Town of Lewiston portion of the Model City Facility is zoned I-2, Heavy Industry,
while all surrounding Town of Lewiston land is zoned I-1, Industrial Housing permitted.
Outside of the areas zoned for industry in both the towns of Lewiston and Porter, the
land is zoned residential and agricultural.
The direction and speed of winds in the area, as measured at the meteorological
station in Model City, is presented in a wind rose located in the RMU-2 Part 373 Permit
Application. Winds generally originate from the west and southwest. Annual
precipitation at the Model City Facility over a 6-year period (2003 to 2008) averaged
approximately 29.11 inches.
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The region around and including the Model City Facility is part of the Iroquois Lake
Plain. The land surface slopes gently to the north towards Lake Ontario. Ground
elevations on the site property vary from 308 to 338 feet above sea level with an
increasing elevation moving from north to south. The majority of the site is relatively
flat, with the exception of man-made structures, such as berms and landfills. Runoff
from the site is directed by berms and drainage ditches to either the west drainage
ditch that flows into Six Mile Swale, or to a stormwater retention basin that is discussed
in greater detail in Section 5 of this EIR. All runoff from the developed portions of the
Model City Facility is collected and tested prior to discharge.
As indicated on Figure 1, the surface waters within a 3-mile radius of the facility are
Four Mile Creek, 1.6 miles west and Twelve Mile Creek, 1,600 feet east. It should be
noted that Lake Ontario is approximately 3.2 miles north of the site and the Niagara
River is approximately 3.1 miles to the west. According to the New York State (NYS)
Stream Classifications, creeks in the vicinity of the Model City Facility are Class C
streams suitable for the survival of fish, but due to natural conditions (i.e., intermittent
flow) may not support their propagation. Four Mile Creek flows into Lake Ontario
approximately 3.5 miles north of the site.
Approximately 3.4 miles west of the site, the Niagara River flows north towards Lake
Ontario. The nearest U.S. drinking water intake to the Model City Facility is
approximately 10 miles upstream from the site and serves Niagara County (Lewiston
Water Department, July 1985). Another drinking water intake was previously located
approximately 4 miles west-northwest of the site, downstream near the confluence of
Niagara River and Lake Ontario (Lewiston Water Department, July 1985). This
drinking water intake served the Canadian city of Niagara-On-The-Lake and is no
longer active.
The hydrogeology of the site is described in the RMU-2 Part 373 Permit Application. A
brief summary of local hydrogeology follows. The Model City Facility, as well as all of
Niagara County, is underlain by the Queenston Shale bedrock formation. The bedrock
is approximately 1,000 feet thick and is located 50 to 60 feet below the ground surface
in the vicinity of the site. The bedrock is overlain with unconsolidated deposits, 15 to
20 feet of which are Glacial Tills in the uppermost layer. The vertical hydraulic
conductivity for the Glacial Tills ranges from 6.0 x 10-7 centimeters per second (cm/sec)
for the Upper Clay Till to 1.0 x 10-7 cm/sec for the Middle Silt Till. Below the Glacial Till,
there is 7 to 20 feet of Glaciolacustrine Clay that has a vertical permeability of 2.0 x 10-8
cm/sec. The clay is underlain by 5 to 10 feet of Glaciolacustrine Silt and Sand.
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This silt and sand aquifer has been identified by CWM and its consultants as the
uppermost aquifer at the site. Primary aquifer recharge is from vertical flow through the
Upper Glacial Tills. Five feet of Basal Red Till separate this aquifer from the bedrock.
Groundwater quality analyses indicate that the water in this aquifer is saline and
contains high levels of total dissolved solids (TDS), making it generally unsuitable for
use as a drinking water supply. The near surface-water table in the upper tills is also
considered to be part of the uppermost water-bearing unit by the NYSDEC. There are
nine known private wells within 1 mile of the Model City Facility. As presented in the
report, Water Supply Well Inventory (Golder, July 2008), two of these wells are used as
a non-potable water source and the other seven wells are no longer used. According
to the Town of Porter Water Authority, Balmer Road is on public water supply.
2.3 Access Route

All ingoing and outgoing shipments at the Model City Facility are currently handled by
truck. Trucks approaching the Model City Facility travel along Interstate Routes 90 or
290, to 190, to NYS Route 104. From NYS Route 104, trucks travel north on NYS
Route 18 and east on Balmer Road to the Model City Facility entrance. In accordance
with the current Citizen’s Advisory Committee Agreement for the Model City Facility, all
trucks approaching and leaving the site are required to follow this route. Stopping or
standing along the designated route or traveling in convoys is prohibited in Niagara
County, as is entering Niagara County except during normal site operating hours.
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3. Facility Operations
3.1 Waste Characterization

The Model City Facility receives and manages many of the types of hazardous waste
identified and listed in 6 NYCRR Part 371. A complete list of these wastes, including
USEPA identification numbers and substance descriptions, is presented in CWM’s
Site-Wide Part 373 Permit. The Model City Facility also receives and manages other
industrial wastes listed in 6 NYCRR Part 371 (e.g., PCB wastes and site cleanup
wastes). Wastes received at the Model City Facility include liquids, semisolids and
solids in both bulk and container (principally drum) shipments. The nature of the
wastes received at the Model City Facility has changed over the last several years to
reflect the receipt of increased quantities of primarily inorganic waste streams, due to
the phase-in of the Federal Land Disposal Restrictions (LDR).
Wastes specifically excluded by the Model City Facility are municipal garbage and
refuse, radioactive wastes, infectious wastes, explosive, shock sensitive and
pyrophoric wastes.
3.2 Treatment, Storage and Disposal Units

All hazardous wastes received and managed by the Model City Facility are delivered
by truck. As described in CWM’s Site-Wide Part 373 Permit, hazardous waste
operations currently utilized at the Model City Facility include container storage,
handling and processing; aqueous waste treatment; secure landfill disposal and PCB
storage and disposal operations.
The wastes and operations associated with the landfill will be reviewed in detail in this
EIR. In the planning horizon of this EIR, it is anticipated that certain changes and
improvements will be made to the Model City Facility. Proposed facility modifications
include:
1. The construction of a new residuals management unit, RMU-2.
2. Relocation of existing buildings and structures.
3. Upgrade of existing Facultative (Fac) Ponds 1 and 2.
4. Abandonment of Fac Ponds 3 and 8.

revised app e.doc

9

NYSDEC OHMS Document No. 201469232-00006

Residuals Management Unit 2
Exposure Information Report
April 2003
Revised August 2009
Revised February 2013

5. The construction of a new surface impoundment for treated wastewater, Fac
Pond 5.
Additional information concerning the construction and operation of the residuals
management unit is presented in the Part 373 Permit Application for RMU-2.
Each of the intermediate and final treatment, storage and disposal units at the Model
City Facility associated with wastes managed by landfill or surface impoundment units
at the facility, both current and proposed, is described in the following sections.
3.2.1 Container Processing

Containers are processed in one of four ways at the Model City Facility. The liquid
aqueous wastes are transferred to the aqueous treatment system. Liquid organic
wastes, such as solvents and oils, are transferred to other containers or tankers for
eventual off-site treatment or disposal. The solid materials are disposed in landfill cells.
Materials not suitable for treatment at the Model City Facility are shipped to other offsite TSDFs. Drum decanting is used to transfer liquid wastes from containers (e.g.,
drums) to the bulk storage tanks and then transferred for treatment, recovery or
disposal of the liquid phases. Empty drums (i.e., drums with less than 1 inch of
residual) from the decant operations are buried in the landfill. Organic sludges from the
phase separation process are shipped off site for incineration. Details concerning the
operation of the decant process and phase separation process are located in CWM’s
Site-Wide Part 373 Permit.
3.2.2 Truck Wash

Vehicles or any other equipment that has entered the landfill facility, where it has come
into direct contact with waste, will be inspected for gross contamination prior to leaving
the landfill area. Any gross contamination identified on the wheels or equipment will be
physically removed, and tires and external surfaces will be washed before leaving the
area to prevent contamination of on-site or off-site roads. Only those areas on the
vehicle that may come in contact with waste are required to be cleaned. Typically,
these areas consist of wheel wells, tires and undercarriage.
3.2.3 PCB Waste Processing

The Model City Facility’s PCB waste processing activities are currently limited to
storage of PCB oils in drums on site prior to off-site shipment for incineration and
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landfilling of whole, drained transformers that contain less than 500 parts per million
(ppm) PCBs and PCB-contaminated soils. The Model City Facility no longer accepts,
for decommissioning, undrained PCB transformers (i.e., containing greater than or
equal to 500 ppm PCBs).
3.2.4 Waste Stabilization

Stabilization is used to reduce the mobility of hazardous constituents within the waste
material. At the Model City Facility, stabilization is achieved through the induction of a
chemical reaction in the wastes using one or more stabilization agents, such as cement
kiln dust, lime or other pozzolanic agents. Typical wastes that are stabilized at the
Model City Facility include water treatment sludges, heavy metal contaminated soils,
emission control dusts and sand-blasting grit. Waste stabilization is conducted in two
subsurface metal pits where the waste and reagents are mixed by an excavator.
Depending upon the waste analysis plan developed for a particular material,
stabilization wastes may be tested before placement in a secure landfill cell.
3.2.5 Landfill

Currently, most of the solid wastes received at the Model City Facility are disposed by
landfilling, either directly or after pretreatment. Landfill operations began at the site in
1971. There are currently 10 closed landfills and one active residuals management
unit (RMU-1) on the site. RMU-1 is divided into 14 cells and is projected to be at full
capacity in about 2013. The waste streams received for landfilling are listed in CWM’s
Site-Wide Part 373 Permit.
A separate permit application covers the proposal to construct and operate RMU-2 that
is to be used once the capacity of RMU-1 is reached. The need for RMU-2 is based on
the hazardous and industrial non-hazardous waste generation/disposal deficit that will
become acute when RMU-1 is closed. RMU-2 may also be needed to meet
requirements for disposal of on-site remediation work involving historical sources of
contamination. RMU-2 has been designed to occupy an approximately 43.5-acre area
at the Model City Facility. When completed, RMU-2 will be an irregular-shaped
pyramidal mound with a top height above existing ground by approximately 120 feet.
The proposed unit will be a secure hazardous waste landfill employing state-of-the-art
design and operating technology. RMU-2 will meet or exceed design requirements for
hazardous waste landfills under New York and federal regulations. It will contain both
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a primary and a secondary composite liner and independent primary and secondary
leachate collection and pumping systems. The unit will be designed with six cells
numbered 15 through 20. Maximum waste quantities to be accepted at RMU-2 are
expected to average 41,667 tons per month. The design gross airspace between the
top liner system and the bottom of the final cover system is approximately 4,008,100
cubic yards (cy), of which, 3,911,900 cy will be available for waste placement. The
estimated site life of RMU-2 is at least 11.1 years, based on the current maximum
annual gate receipts of 500,000 tons per year for RMU-1 and an in-place waste density
of 1.5 tons per cy. Based on the current rate of waste receipts, the active life of RMU-2
is likely approximately 20 to 25 years.
Wastes that will be accepted for disposal in RMU-2 include heavy metals, PCBcontaminated solids, industrial non-hazardous wastes, filter cake from the on-site
wastewater treatment plant and materials from off-site and on-site remedial activities.
All wastes destined for disposal in RMU-2 will meet the USEPA’s LDRs.
3.2.6 Aqueous Waste Treatment System and Surface Impoundments

The AWTS is designed to treat on-site waters, landfill leachate and gate receipts from
customers. The system occupies approximately 2 acres, and is located at the western
edge of the existing operating facility. The facility features enclosed tanks for receipt of
waste materials, reaction vessels for the precipitation of metals and cyanide from the
wastes, filter presses and multi-media filters for the removal of solids, biotowers for the
removal of soluble organics (alcohols and ketones), carbon adsorption for the capture
of residual organics and storage tanks for the treated wastes. Treated wastewater is
transferred to Fac ponds for storage and qualification prior to discharge to the Niagara
River in accordance with CWM’s State Pollutant Discharge Elimination System
(SPDES) Permit. The alkalization/metals precipitation process, lime slurry feed, filter
presses and gate receipt operation are housed in the 10,000-square-foot Aqueous
Treatment Building, as well as with the control room, laboratory and offices. The
1,500-square-foot Water Treatment Building houses the multi-media filters and carbon
adsorption processes. The system features a programmable logic controller (PLC) to
monitor operational transfers of materials within the facility. The PLC is also used to
ensure system safety by interlocking various control equipment.
The AWTS has been designed to be flexible in the treatment of waste streams. Using
the AWTS in a modular fashion (i.e., selective use of treatment steps, repetitive
sequencing) provides flexibility for the treatment of more difficult streams.

revised app e.doc

12

NYSDEC OHMS Document No. 201469232-00006

Residuals Management Unit 2
Exposure Information Report
April 2003
Revised August 2009
Revised February 2013

Existing Fac Ponds 1, 2 and 3 are currently used for storage of treated wastewater.
Treated wastewater is discharged from the AWTS into Fac Ponds 1 and 2 and then
periodically transferred to Fac Pond 3. Wastewater stored in Fac Pond 3 is discharged
to the Niagara River following approval of pre-qualification testing. Fac Pond 8, located
west of RMU-1, is currently undergoing closure in accordance with the Site-Wide Part
373 closure requirements. Fac Ponds 8 and 3 are located within the proposed RMU-2
footprint and will be eliminated. In order to compensate for the treated wastewater
volume reduction due to the removal of Fac Ponds 3 and 8, existing Fac Ponds 1 and
2, located west of SLF 1-6, will be upgraded to increase capacity and a new Fac Pond
5 will be located between SLF-7 and SLF-12. Fac Pond 5 will serve as the final
qualification pond.
3.2.7 Relocated Facilities

The proposed location for RMU-2 is within an existing developed portion of the Model
City Facility currently occupied by the following structures, buildings and operational
areas, which are currently permitted under 6 NYCRR Part 373:
1. SLF-10 Leachate Collection Building Unloading Ramp;
2. SLF 1-11 Oil/Water Separator Building Transfer Ramp;
3. Stabilization Trailer Parking Areas;
4. Full Trailer Parking Area; and
5. Drum Management Building.
The proposed RMU-2 site will require the existing SLF-10 Leachate Collection Building
Unloading Ramp to be relocated. The existing ramp, currently extending from the
northern wall of the SLF-10 Leachate Collection Building will be removed following the
construction of a new ramp extending from the southern wall of the building. Similarly,
the transfer ramp for the SLF 1-11 Oil/Water Separator Building will be relocated.
Details of the new SLF-10 Leachate Collection Building Unloading Ramp and the SLF
1-11 Oil/Water Separator Building transfer ramp are provided on Permit Drawing Nos.
37 and 38 of the RMU-2 Engineering Report (ARCADIS, April 2003, Revised August
2009).
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The existing Stabilization Trailer Parking Area and Full Trailer Parking Area used for
temporary storage of large containers (e.g., rolloffs) will be impacted by the
construction of RMU-2. These areas will be rebuilt outside of the RMU-2 footprint.
The proposed RMU-2 site will require the existing Drum Management Building to be
relocated. The existing Drum Management Building, located west of RMU-1, will be
removed following construction of a new Drum Management Building to be located
east of RMU-1.
3.3 Permits and Compliance Record

Permits for the operation of all waste management units, including the landfill and
surface impoundments, at the Model City Facility, issued by the NYSDEC and USEPA
Region 2, are listed in the facility’s Part A RCRA Permit. The current 6 NYCRR Part
373 Hazardous Waste Permit was issued by the NYSDEC effective August 5, 2005,
with an expiration date of August 5, 2010.
The original SPDES Permit for the Model City Facility was issued on November 16,
1974 and permitted discharge of 100,000 gallons per day of treated effluent to an
outfall in the Niagara River. Permit modifications made in 1978 did not modify the
permitted volume, but established conditions under which a portion of the discharge
could be made to Six Mile Creek. Following the granting of permits by the Department
of the Army and the NYSDEC to construct a 10-inch-diameter outfall pipeline to the
Niagara River, with a diffuser outlet at the point of discharge, the SPDES Permit was
modified in 1980 to increase the rate of treated wastewater discharge to a maximum of
1,000,000 gallons per day. The NYSDEC issued a new SPDES Permit No.
NY0072061 to CWM, effective October 8, 1993, with an expiration date of October 1,
1998. This permit contains the requirements for the discharge of treated wastewater to
the Niagara River and point source discharge of stormwater off site. CWM submitted a
SPDES Permit renewal application on March 6, 1998 that was approved by the
NYSDEC on May 11, 1998, with an expiration date of October 1, 2003. All terms and
conditions remained unchanged. Subsequent modifications initiated by the NYSDEC
on February 11, 2000 and December 4, 2000 have significantly increased monitoring of
treated wastewater and stormwater discharges and decreased allowable effluent limits.
A SPDES Permit renewal was issued by the NYSDEC effective October 1, 2003, with
an expiration date of October 1, 2008. On October 5, 2007, the NYSDEC initiated a
draft modification to the CWM SPDES Permit with several significant proposed
revisions. This modification is pending. On April 2, 2008, the NYSDEC extended the
existing SPDES Permit until the proposed modification is finalized.
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RCRA inspections are performed by the NYSDEC and USEPA Region 2. Toxic
Substance Control Act (TSCA) inspections are performed by USEPA Region 2. The
NYSDEC provides up to three full-time, on-site inspectors at the facility. Copies of the
NYSDEC monitor’s inspection reports can be found at the NYSDEC in Buffalo, New
York and Albany, New York and at USEPA Region 2 in New York, New York. Health
inspections are conducted by the Niagara County Health Department.
CWM has been in substantial compliance with all permits, regulations and standards
applicable to all waste management units at the Model City Facility.
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4. Air Exposure Pathway
4.1 General

To assess potential human exposures via the air exposure pathway due to construction
and operation of RMU-2, Fac Pond 1/2, Fac Pond 5 and the relocated facilities, two
categories of potential emissions were considered: 1) long-term, low-level releases
resulting from fugitive emissions, losses from control and containment systems and
controlled discharges and 2) short-term releases associated with upset and accident
conditions. Based on the waste types handled at the Model City Facility, these
categories were further subdivided into:
A. Long-Term, Low-Level Releases


Emissions of volatile organic compounds (VOCs) and semivolatile organic
compounds (SVOCs); and



Emissions of particulates.

B. Short-Term Releases


Accidental mixing of incompatible wastes;



Accidental ignition of wastes;



Leaks and spills; and



Traffic accidents.

This section provides the basis for the discussion of air exposure. In the case of
potential long-term releases, information is provided on the control measures that
prevent or limit releases. Particulate, VOCs and SVOC monitoring data are
summarized and evaluated. In addition, using the USEPA’s Industrial Source Complex
Short-term (ISCST) atmospheric dispersion model, modeling data on volatile chemicals
emitted from RMU-1 leachate and lift stations are provided and compared with NYS
Annual Guideline Concentrations (AGCs). The results of the ISCST modeling for
RMU-1 are applicable to RMU-2 based on the similar types of wastes to be disposed in
RMU-2.
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In the case of potential short-term releases, preventive measures and contingency
plans incorporated in the facility operating procedure are described.
4.2 Long-Term, Low-Level Emissions
4.2.1 Volatile and Semivolatile Organic Chemicals
4.2.1.1 Emission Sources

The landfill units at the Model City Facility contain a number of organic chemicals that
may volatilize and contribute to contamination of the ambient air. To minimize volatile
emissions from landfills, the closed units on site have been capped with compacted
clay and a synthetic liner, as well as soil and vegetation. In RMU-2, the emissions will
be minimized by utilizing the following procedures:
1. Cover will be placed daily over all bulk waste deposited in the landfill cells;
2. Highly volatile wastes will be covered immediately after deposition; and
3. Drums will be covered to within two rows of the edge of the drum layer (two
rows of drums remain uncovered to facilitate the placement of additional
drums).
Volatile emissions that may potentially occur during the operation phase of RMU-2 will
be short-term releases related to accidents, leaks and spills. The mitigation measures
that will be employed to address short-term volatile releases are discussed in Section
4.3. Volatilization of organic constituents from the landfill will be minimized by
compliance with LDRs that prohibit land disposal of highly organic hazardous wastes
prior to treatment using best available technology that will limit hazardous constituent
releases.
4.2.1.2 Ambient Air Monitoring Network

In 1984, the Model City Facility established an ambient air monitoring network.
Originally, four monitoring stations were located along the north, east and west
boundaries of the site. There are currently six monitoring stations. Data from these six
monitoring stations include emissions from all on-site operations. These monitoring
data are submitted on a monthly basis to the Buffalo and Albany offices of the
NYSDEC.
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The Model City Facility is located within the Niagara Frontier Air Quality Control
Region. The status of the region with respect to the National Ambient Air Quality
Standards (NAAQS) is attainment with respect to carbon monoxide, lead, sulfur
dioxide, nitrogen dioxide and respirable particulates (PM-10). With respect to ozone,
the USEPA has included NYS as part of the Northeast Ozone Transport Region.
However, the USEPA has determined that the Buffalo-Niagara Falls area, specifically
including Erie and Niagara County, is a Marginal Ozone Non-Attainment area.
The region is also covered by NYS AAQS. Regional air quality data has historically
showed all monitoring stations within the region to be in compliance with NYS AAQS.
Annual regional averages for 2003 to 2007 are shown in Table 1.
All NYS monitoring sites were in compliance with standards for sulfur dioxide, total
suspended particulate, carbon monoxide, ozone, nitrogen dioxide and lead. Monitoring
for sulfates, nitrates and PM-10 was also performed. The prevailing winds are
predominantly from the southwest.
The Model City Facility currently has six ambient air monitoring stations, one
predominantly upwind and five downwind. The facility also maintains “non-routine” air
monitoring equipment and a meteorological (MET) monitoring system. During its
operational history, facility-wide ambient air testing has been performed for TSP,
PCBs, SVOCs, VOCs and PM-10, in addition to real-time analysis for PM-10 and
VOCs at the perimeter of an operating landfill.
The location of the Ambient Air Monitoring Network is shown on Figure 2. Each
location is equipped with dedicated systems to monitor for PM-10. Figure 2 also shows
the location of the MET system. This system is capable of collecting and recording site
wind speed, direction and variability, temperature, barometric pressure, dew point and
precipitation. As a result of RMU-2 construction, the MET system will be relocated.
The following paragraphs summarize, to date, the monitoring results for PM-10, PCBAir, SVOCs and VOCs.
4.2.1.3 Polychlorinated Biphenyls and Semivolatile Organic Compounds

Air monitoring for total PCBs occurred from March 6, 1987 through August 8, 1990.
The PCB air monitoring program was revised in August 1990, to also include the
following SVOCs:
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a-BHC;



b-BHC;



q-BHC;



a-Chlordane;



q-Chlordane; and



Hexachlorobenzene.

Samples were collected for these individual compounds and the seven PCB isomers
for 24 hours once every 12 days in accordance with the NYSDEC-approved Routine
Semi-Volatile Organic Compound Monitoring QA/QC Plan.
In February 1992, the NYSDEC allowed CWM to discontinue monitoring for a-BHC, bBHC, q-BHC, a-Chlordane, q-Chlordane and Hexachlorobenzene because no
concentrations of these compounds had ever been detected (see H. Sandonato to M.
Antonetti, 02-19-92).
In August 1996, the NYSDEC approved a request by CWM to discontinue monitoring
for PCBs. The request and subsequent approval was based on a combination of years
of data that demonstrated that PCBs were rarely detected, there were no significant
differences between upwind and downwind samples and processes at the Model City
Facility that were originally focused on PCB waste treatment were eliminated.
4.2.1.4 Volatile Organic Compounds

The NYSDEC approved the elimination of VOC real-time monitoring at the operating
landfill in 1994 after data showed no significant differences between upwind and
downwind samples. Perimeter VOC ambient air monitoring was performed at the
Model City Facility starting August 1984. Samples were collected monthly from the six
air stations located around the perimeter of the Model City Facility. All samples were
analyzed for 22 different VOCs. The VOC concentrations at the six stations were
similar and consistent regardless of the on-site activities. The VOC ambient air
monitoring program’s purpose was to monitor upstream and downstream air quality
and vapor emissions from the Fuels Blending operation, the Flash Distillation process
and wastewater management in Lagoons and Salts Areas. The Flash Distillation
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process has been dismantled, the Fuels Blending Tank Farm is closed and has been
removed and the Lagoons and Salts Areas have been covered with an engineered
final cover system. In January 2000, CWM requested that the VOC ambient air
monitoring program be suspended citing that the original purpose of the program no
longer existed. On August 9, 2000, the NYSDEC approved the suspension of the VOC
ambient air monitoring program.
4.2.1.5 Air Dispersion Modeling

The ISCST air dispersion model was used to estimate the annual average
concentration of volatile chemicals at the fenceline of the Model City Facility as part of
the 1992 RMU-1 EIR. The estimated concentrations at the property fenceline were all
below the AGCs listed in the NYS Air Guide-1 (NYSDEC, 1991). These chemicals
would also be emitted from the risers and lift station of RMU-2 but at lower
concentrations due to the continued reduction of organics allowed in wastes for land
disposal as specified in the LDRs. Therefore, the previous air dispersion model should
be considered a worst-case for the types of waste that will be disposed in RMU-2.
4.2.2 Particulate Matter
4.2.2.1 Emissions Sources

A potential source of emissions associated with the construction and operation of
RMU-2, as well as the closure of the existing Drum Management Building, installation
of the new Drum Management Building, construction of new Fac Pond 5 and upgrade
of Fac Ponds 1 and 2, is the emission of contaminated particulates (dust) into the
ambient air.
Fugitive dust may result from traffic, operation of equipment and earth moving,
including land clearing, demolition, excavation, landfill construction and disposal
operations. Emissions of fugitive dusts will vary depending on the type of operation,
level of activity and MET conditions. For instance, fugitive dust will increase with an
increase of truck traffic, temperature, aridity and wind. It should be noted that these
factors are not independent of each other in the production of dusty conditions. CWM
currently has a Fugitive Dust Control Plan for the Model City Facility.
The plan requires identification of loads prone to dusting and adequate wetting of the
waste before and during unloading. The plan also requires dust suppression of all
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internal roads used by waste hauling vehicles. The Model City Facility operates a PM10 air monitoring network to determine ambient dust levels.
The fugitive dust control measures detailed in the Fugitive Dust Control Plan have
consistently resulted in particulate matter levels below the AAQS. If the monitoring
network begins to indicate levels above the standards, CWM will investigate the cause
and revise the Fugitive Dust Control Plan as necessary.
4.2.2.2 Ambient Air Monitoring

CWM has an ambient air monitoring program for PM-10. This program determines the
impact, if any, of the hazardous waste activities and other site activities on the
surrounding air quality at the Model City Facility. This ambient air monitoring program
has been approved by the NYSDEC.
This monitoring program demonstrates CWM’s compliance with the national primary
and secondary 24-hour AAQS for particulate matter of 150 micrograms per cubic meter
(µg/m3), 24-hour average concentration. The level of the national primary and
secondary annual standards for particulate matter is 50 (µg/m3), annual arithmetic
mean. Respirable particulates (PM) are monitored at six locations at the Model City
Facility. CWM’s current mitigative measures for PM-10 emissions will be employed by
RMU-2.
The PM-10 network measures respirable dust 10 micrometers or less in diameter for
24 hours once every 6 days in accordance with the NYSDEC-approved PM-10
Monitoring System QA/QC Manual. The monitoring data collected to date indicates
that the facility meets the AAQS for industrial areas for PM-10 per Title 40 Code of
Federal Regulations Part 50.6 and that dust contributions resulting from facility
operations are minimal.
Particulate air dispersion modeling was completed in 2009 (Air Dispersion Modeling
Report, Ambient Air Quality Impact Analysis, August 2009 by Conestoga-Rovers &
Associates). The most significant potential emission sources, including RMU-1 and the
Stabilization Facility, were modeled. Based on the results of the air dispersion models
of ground level concentrations at on-site and off-site receptor locations for PM-10 and
PM-2.5, emissions from the Model City Facility are not predicted to exceed, or
significantly approach, applicable USEPA and NYSDEC standards. The six existing
ambient air monitoring stations were determined to adequately measure and represent
the condition of airborne particulates at CWM.
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4.3 Short-Term Emissions

Short-term releases of emissions, primarily VOCs and SVOCs, could potentially occur
during the operation activities of RMU-2 as a result of accidental mixing of incompatible
wastes, accidental ignition of wastes, leaks and spills and traffic accidents. These
sources of short-term emissions, as they relate to operation activities at RMU-2, are
described in the following sections.
4.3.1 Accidental Mixing of Incompatible Wastes

With respect to short-term releases, the occurrence of incidents resulting from mixing
of incompatible wastes is minimized through analysis of wastes prior to processing, in
accordance with the Model City Facility’s Waste Analysis Plan (WAP). The WAP
results in the proper identification and segregation of wastes that may be incompatible.
In addition, the landfill cells are designed to provide segregation of incompatible
wastes. Acid-sensitive and acid-generating wastes are disposed only in designated
areas of the landfill and separated by at least a 50-foot horizontal buffer distance.
These measures are further discussed in CWM’s Part 373 Permit.
Further minimization of the potential for releases of volatiles is realized through the
provisions of the LDRs that prohibit land disposal of hazardous wastes unless those
wastes have been treated in a manner that substantially reduces the likelihood of
migration of hazardous constituents from the waste. In order to minimize potential
exposures, treatment standards are based upon Best Demonstrated Achievable
Technology for a particular waste.
Measures to prevent mixing of incompatible wastes are described in CWM’s Site-Wide
Part 373 Permit. Solids containing free cyanide and sulfide will be disposed in the
acid-sensitive area of the landfill to prevent contact with acids. To prevent disposal of
unsuspected cyanide and sulfide with incompatibles in RMU-2, a screening test will be
performed on all incoming wastes that have waste soluble components and a pH
greater than 7.
4.3.2 Accidental Ignition of Wastes

Specific measures are taken to prevent ignition of wastes, such as adequate
separation of ignitable wastes from ignition sources. These measures are, with
regards to RMU-2, the analysis of wastes and the separation and protection of wastes
from sources of ignition. An inspection program plan will provide weekly operational
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checks of all fire and safety equipment. These measures are further discussed in
CWM’s Site-Wide Part 373 Permit.
4.3.3 On-Site Leaks and Spills

Emissions of volatile organic chemicals can potentially occur as a result of episodic
leaks and spills. Spill events have occurred at the Model City Facility, mostly
associated with tank truck unloading operations and equipment failures (e.g., pumps,
valves and pipes), that is, primarily not related to landfilling operations. There have
also been incidents of leaking drums and tanks. However, in most cases, the spills or
leaks have been contained within concrete containment areas, bermed areas or
ditches that were quickly dammed downgradient from the spill area and the hazardous
material immediately removed and treated or disposed on site.
Free liquids are not accepted for landfilling. Therefore, any spills or leaks at RMU-2 will
be either wastes containing no free liquids, or possibly leachate from the leachate
collection and handling system. To minimize the potential leaks or spills from the
leachate piping system at RMU-2, all underground piping will be double-walled and the
unit will be inspected regularly for malfunction, deterioration, failure, operator error or
other conditions that could result in unanticipated emissions. Repair orders will be
issued accordingly, as described in CWM’s Site-Wide Part 373 Permit. All inspections
will be performed by qualified and trained individuals.
The potential for volatilization of organics, in the event of a spill or leak, will depend on
the nature of the waste spilled and the speed at which the spill is cleaned up. To
minimize releases to the atmosphere, the Model City Facility’s Contingency Plan,
provides procedures for the control, containment and cleanup of minor releases by
trained emergency response team personnel. CWM has agreements with local off-site
emergency providers to react to larger spills and major incidents.
To facilitate the response procedures, the Model City Facility maintains a large
inventory of operating equipment that is available for containing and cleaning up an onand off-site spill. The Emergency Coordinator, as designated in the Contingency Plan,
is responsible for assembling the required response equipment, determination of the
most appropriate containment or diking method and coordinating activities of
supervisory personnel and off-site response teams (e.g., local fire departments,
ambulance services). These rapid response procedures will control the potential for
human exposures to leaks and spills.
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4.3.4 Traffic Accidents

Emissions of particulates and volatile chemicals can potentially occur as the result of
an off-site traffic accident involving a truck carrying hazardous waste to and from the
Model City Facility. As part of the 1992 RMU-1 EIR, emissions were modeled from a
worst-case accident scenario in which a car collides with a truck hauling a bulk
shipment of waste destined for the facility. The accident was assumed to occur on
NYS Route 18 in front of the Lewiston-Porter schools; the receptors were assumed to
be 100 meters from the accident site. It was also assumed the entire contents of the
truck were spilled onto the roadside and that the spilled material lay uncontrolled for 1
hour. From the many types of waste expected to be placed in RMU-1, four were
chosen as having the worst potential environmental impact based on their hazardous
constituents (Table 2). This worst-case scenario is also applicable to the proposed
RMU-2.
In the 1992 RMU-1 EIR, the USEPA’s ISCST atmospheric dispersion model was used
to model releases of spilled wastes, using conservative assumptions regarding waste
characterization and environmental factors (e.g., worst-case hourly meteorological
conditions). The predicted ambient air concentrations of the constituents were then
compared to the NYS Short-Term Guideline Concentrations (SGCs) (NYSDEC, 1991).
For the RMU-2 analysis, the current USEPA-recommended air dispersion model,
AERMOD, was used to show that the conclusions from the original modeling analysis
are still valid using the more up-to-date air dispersion model. AERMOD, which is
considered an appropriate model for spill assessments, especially for spills that may
have relatively steady emissions (e.g., non-liquid spills, wind erosion) and also uses
hourly meteorological data input to determine ambient concentrations due to emission
sources; different types of sources can be modeled, including area emission sources,
such as what may be created in a spill. The model was run using the regulatory default
options. The most recent Niagara Airport (Station #04724, KIAG) surface observations
and Buffalo International Airport (Station # 14733, KBUF) upper air data from 2007
through 2011 were processed using AERMET and then utilized as meteorological data
input to AERMOD. Maximum 1 hour average impacts were predicted from the model.
To maintain consistency with the 1992 RMU-1 analysis, the following assumptions
were used for the updated analysis:


Analyze the potential exposure to the general public resulting from an off-site
transportation accident. It was assumed that the transportation accident
involves a collision between a car and a truck hauling a bulk shipment of solid
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waste destined for RMU-2. The forces of the collision are assumed to cause
the truck to empty its entire contents onto the road and/or shoulder.


It was assumed that the spilled material would lie on the roadside uncontrolled
for 1 hour; that is, emergency responders would require 1 hour to reach the
scene and cover the pile or apply foams, crusting agents, etc.



Emissions presented in the 1992 analysis (April 8, 1992) were revised based
on the most recent updates of the USEPA AP-42 emission factors and used in
the AERMOD model (version 12060). At that time of the initial analysis,
emissions estimates utilizing the USEPA emission factors and emission
estimation methods were deemed acceptable. In cases where limited
emission factors were available, manufacturers were consulted to obtain
emission rate information.



Dust collector residue, generated by lead glass manufacturing, was
characterized as a soft pellet-like substance. This suggests that it has a
relatively low "silt" content (e.g., low amount of extremely tiny particles), and
that most of the particles are significantly larger than 10 µm (inhalable dust
threshold). Because of its nature, it was assumed that it is very dry.



Spent potliner, generated by aluminum reduction, was characterized as having
a wide range of aggregate sizes in a shipment, ranging from fine powder to
large chunks. This was assumed to be somewhat hygroscopic, that is,
absorptive of water, resulting in a 5% moisture content.



Mercury, as contamination on clothing, debris, etc. associated with an
inorganic chlor/alkali process, would be assumed to be inorganic mercury.



Mercury, a volatile metal, was also assumed to volatilize from the debris (as
opposed to being carried off as wind-borne particulates. Mercury was
conservatively assumed to have 100% volatilization. Although the mercury is
not in a free liquid state, it was conservatively assumed to create a small pool
(approximately 2 mm deep). The amount of the mercury in the waste thus
determined the size of the hypothetical pool. The mass emission rate for the
event is based on the hypothetical pool, and the source area is based on the
spill area.
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Mercury's vaporization rates were calculated using a predictive model
developed by the U.S. Air Force Engineering and Services Laboratory.



The PVC waste filtercake solids were assumed to contain long-chain PVC
molecules in the waste solids. These chains can tend to trap any residual
unreacted vinyl chloride, somewhat inhibiting it’s off gassing. It was also
assumed that, by the time the waste PVC filtercake solids approach their final
destination (e.g., RMU-1, RMU-2), they will have been able to offgas for a
substantial amount of time. Over time, with diminishing concentrations of vinyl
chloride in the PVC filtercake, volatilization becomes increasingly difficult and
the rate slows. To evaluate the effects of vinyl chloride volatilizing from the
waste PVC filtercake, the PVC filtercake was conservatively assumed to offgas
its entire vinyl chloride content over a 30-day period (i.e., the waste
accumulates on a monthly basis) at a linear, or constant rate.

Each scenario waste's hazardous constituents were evaluated in terms of ambient
concentration by assuming homogenous distribution in the airborne particulate
emissions in the same concentrations as found in the waste. The resultant ambient
concentrations and comparison with New York State (NYS) Short-Term Guideline
Concentrations (SGCs) (DAR-1 AGC/SGC Tables, updated October 8, 2010) and
current ambient air standards for particulate releases are presented in Tables 3
through 6, and volatile releases are presented in Tables 7 and 8 for each scenario.
Under worst-case hourly meteorological conditions for a 5-year period, emissions of
hazardous constituents from an accident involving a truck hauling certain wastes and
occurring across from the Lewiston-Porter School on Route 18 should not result in
concentrations that exceed the NYS Short-term Guideline Concentrations (DAR-1
AGC/SGC Tables, updated October 8, 2010) or the current ambient standards.
The results of the above analysis should be viewed in the context of its limitations. The
approach developed in the initial 1992 analysis and followed in this analysis is very
conservative and ignores such factors as:


the low probability of such an accident occurring (based upon past accident
history);



the effect of shelter-in-place of potentially exposed individuals;



the truck shielding the spilled waste from the wind;
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waste remaining in the rolloff; and



adherence of spilled waste to soil alongside of road, etc.

Inclusion of these factors would require a more detailed evaluation of potential cavity
effects and would produce results indicating decreased emission rates, lower
corresponding concentrations and reduced probable risk of exposure. A more refined
analysis is not warranted, given the low exposures predicted with highly conservative
assumptions and the hypothetical nature of the accident scenario.
4.4 Potential Human and Environmental Exposure Due to Air Containments

Construction and operation activities associated with RMU-2, the new and upgraded
Fac ponds and the relocated facilities are not expected to have a significant impact on
the air quality in the region of the Model City Facility. An extensive air monitoring
network has been established that has demonstrated that previous land disposal
operations at the site have had little to no effect on downwind air quality. Operating
practices, such as installing daily cover over the waste and wetting down dusty loads,
have helped to produce this result. Implementation of the USEPA LDRs has reduced
the organic content of landfilled wastes and the resulting leachate. Precautionary
procedures to separate incompatible waste and eliminate sources of ignition will be
followed. The Model City Facility Contingency Plan contains procedures to control,
contain and cleanup on-site and off-site spills.
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5. Surface-Water Exposure Pathway
5.1 General

To assess potential human exposure via the surface-water exposure pathway, two
categories of potential releases of chemical contaminants to surface water have been
considered: long-term releases associated with surface-water run-off and treated
leachate discharge from RMU-2 and short-term releases associated with leaks and
spills. A brief discussion of the site characteristics and management practices related
to these potential sources of surface-water contamination is provided in the following
sections, as well as a discussion of how RMU-2 might potentially impact surface-water
quality in the region.
5.2 Long-Term Releases
5.2.1 Surface-Water Run-Off

Surface-water run-off (i.e., precipitation that does not come in contact with wastes)
from inactive and closed portions of the CWM property drains to one of the creeks that
flow through or near the Model City Facility. The major part of the property, the
western portion, drains to the north and west, discharging to Six Mile Swale. Six Mile
Swale empties into Four Mile Creek, approximately 2 miles northwest of the Model City
Facility. Four Mile Creek is the principal watershed flowing north to Lake Ontario. A
small part of the eastern portion of the site drains to Twelve Mile Creek. Four Mile
Creek and Twelve Mile Creek have been designated Class C surface waters in the
area of the CWM property.
The various uses of the CWM property also influence site drainage characteristics.
The operational areas, including the AWTS, storage tanks and container storage and
transfer areas are provided with secondary containment systems. The closed landfills
have vegetative cover to limit run-off and control erosion.
Active containment and disposal areas, including the Fac ponds and landfills that are
bermed, act to contain surface water and prevent run-off. These areas do not normally
contribute to general site run-off and the precipitation falling on the active portions of
the Model City Facility is treated in the AWTS.
Natural buffer areas consist of wooded areas, naturally occurring and man-made
stormwater management ponds and topographically low areas that act as water
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storage areas. The buffer areas are generally located in the central and northern
portions of the Model City Facility.
The on-site drainage system consists of several man-made drainage channels that
eventually drain into Six Mile Swale. Surface-water run-off is monitored at
downgradient locations to verify run-off from the site is not contaminated. All drainage
channels have control gates to prevent the escape of any contaminated run-off. The
surface-water collection system is monitored for hazardous constituents before the
water is released according to the facility’s Surface-Water Sampling and Analysis Plan.
During construction of RMU-2 (i.e., before placement of wastes into the cells), the Fac
Ponds and any relocated/modified facilities, silt fences and hay bales will be placed as
sediment control barriers. The number and location of these barriers will be
determined by the progress of construction operations. Removal of these control
barriers following completion of construction will occur after re-vegetation of areas that
have been disturbed as a result of construction operations. During construction,
surface water will be directed to the facility’s existing surface-water collection system,
described above.
During operation, precipitation entering the cells of RMU-2 will be collected in the
leachate collection system and be handled and treated as leachate as described below
in Section 5.2.2. Measures used to prevent surface-water contamination include
containment of leachate lines and tanks within the facility and protection of treatment
plant effluent lines to the outfall at the Niagara River.
Following closure of RMU-2, stormwater run-off from the final cover system will be
treated as surface water. The run-off surface water from the final cover system will be
intercepted by a series of mid-slope swales and surface-water diversion berms
constructed across the slope of the final cover. The surface-water diversion berms will
discharge into downflumes consisting of wide shallow channels lined with riprap-filled
reno mattress (i.e., riprap encased in wire mesh baskets). The downflumes will drain
into a grass-lined trapezoidal perimeter ditch that will be located along the interior edge
of the perimeter berm access road. The perimeter ditch will convey stormwater into
existing retention basins. The basin outlet structures contain a closed discharge valve
that is opened only after testing confirms that the run-off is not contaminated.
Stormwater is then discharged through the CWM Surface Waste Management System
to Four Mile Creek.
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5.2.2 Effluent Discharge

Discharge of treated wastewater and surface water from the facility is covered by both
the hazardous waste management facility permit for the overall site and the SPDES
Permit. RMU-2 will be designed and operated to minimize the production of leachate.
RMU-2 leachate will be pumped from the landfill to on-site storage tanks for treatment
in the AWTS.
The facility’s SPDES Permit specifies that wastewater must be adequately treated and
pre-qualified prior to being discharged to the Niagara River. The pre-qualification
criteria include chemical analyses and biotoxicity testing. Upon approval by the
NYSDEC, treated wastewater is batch discharged. Discharges that meet these permit
limitations will have no significant impacts on water quality.
5.3 Short-Term Releases

Releases to surface water can potentially occur from on-site leaks and spills
associated with the construction and operation of RMU-2. Since 1973, there have
been some spills or leaks at the Model City Facility. These events were mostly
associated with pump and pipeline failures and unloading accidents. Although
unloading accidents tend to be in areas with containment structures, some spills and
leaks, due to equipment failure, have in the past, resulted in runoff to drainage ditches
flowing into Six Mile Swale. During these events, action was taken to dam off the
drainage ditches and remove the liquid by vacuum truck for on-site treatment and/or
disposal as quickly as possible. The present spill control plan would contain any spills
prior to entering the drainage ditches. There is no evidence that any of these past
events resulted in off-site contamination or human exposure. Should any spills occur
during future operations, the Contingency Plan will be implemented to allow for rapid
control and containment.
In the event that a spill of waste occurs off site on the local transportation route (i.e.,
within 1 mile of the facility entrance), the potential exists for run-off to the adjacent
roadside ditch that ultimately drains to Four Mile Creek. The impact of the spill would
depend on the nature and volume of the material spilled and mitigative measures taken
to limit surface-water contamination. Potential spills of most concern are bulk liquids,
because these provide the greatest potential for release and run-off of large volumes of
waste. However, shipments of bulk liquids to the facility are not destined for disposal in
RMU-2. While there are considerable uncertainties in assessing the impacts of spills to
surface water, the potential for human exposure to hazardous constituents from such
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spills is considered to be small since there are no drinking water intakes on Four Mile
Creek. Furthermore, the facility's Contingency Plan provides for rapid and effective
control mechanisms for limiting exposures from off-site transportation spills.
5.4 Potential Human and Environmental Exposure Due to Surface-Water Contamination

Construction and operation activities associated with RMU-2, the Fac Ponds and the
relocated facilities are not expected to have a significant impact on the surface-water
quality in the region of the Model City Facility. Precautionary procedures will be
followed during construction and operation of the units to minimize release of
contaminants into the on-site surface-water collection system. In addition, the drainage
system is regularly monitored to prevent accidental release of contaminants into Six
Mile Swale. Leachate from RMU-2 will be treated prior to discharge into the Niagara
River in conformance with the facility’s SPDES Permit. Finally, the Model City Facility
has a Contingency Plan for containment of on- and off-site leaks and spills of
hazardous wastes.
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6. Groundwater Exposure Pathway
6.1 General

To assess human exposure via the groundwater pathway, two sources of potential
releases to groundwater were considered:
1. Release of leachate from RMU-2 and treated wastewater from the Fac Ponds;
and
2. Releases from former surface impoundments.
Groundwater beneath the Model City Facility occurs as two distinct zones separated by
an essentially impermeable deposit. The upper zone, Zone 1, is essentially “immobile”
water trapped within the pore spaces of the upper tills. Groundwater in Zone 1 is
encountered within 3 to 5 feet of the ground surface. The lower zone or aquifer, Zone
2, a silt/sand aquifer, is approximately 50 feet below the ground surface and extends to
within 5 feet of the bedrock of the Queenston formation.
A hydrogeological characterization of the site, conducted by Golder Associates, 1985,
indicates that the geology of the site consists of about 30 to 60 feet of glacial and
glaciolacustrine deposits that overlay an estimated 1,000-foot sequence of red shale,
siltstone and sandstone of the Queenston formation. The upper portion of the
stratigraphy at the site includes low-permeability silt and clay tills (Zone 1) over
Glaciocustrine Clay, underlain by a Glaciocustrine Silt/Sand unit. Beneath these units
is a lodgment till above the shale bedrock. Over the northwestern portion of the site,
the Glaciolacustrine Clay unit is separated into an upper and lower member by Silt Till
(Middle Silt Till).
Hydraulic conductivities of the geologic formations indicate that the Glaciolacustrine
Silt/Sand stratum is the most permeable geological unit and forms the uppermost
aquifer beneath the site. The Silt Till, Clay Till and Glaciolacustrine Clay above this
aquifer are very low-permeability materials that restrict aquifer recharge from
infiltration. Although there is a downward gradient, vertical flow rates through the
geological units above the aquifer are low, on the order of feet to fractions of a foot per
year. Horizontal gradients in the aquifer and upper geological units are also low.
Specific conductance measurements at the site indicate that TDS in the groundwater at
the site are high and concentrations increase with depth. These TDS estimates
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indicate the groundwater in the glacial soils and shallow rock are considered saline by
the NYSDEC groundwater quality standards and are not suitable for use as a potable
water supply.
6.2 Groundwater Quality

A groundwater monitoring system for the site is installed in the Glaciolacustrine
Silt/Sand aquifer and in the Upper Tills. As mentioned previously, the Glaciolacustrine
Silt/Sand aquifer is considered to be the uppermost aquifer beneath the facility. The
Upper Tills do not represent an aquifer under RCRA guidelines, but do comprise a
saturated zone above the uppermost aquifer. CWM’s current monitoring plan includes
wells in this geologic unit.
Since 1981, monitoring data has been collected for the RCRA indicator parameters of
pH, specific conductance, total organic carbon and total organic halogens (TOX) for the
original RCRA wells on site. Throughout this monitoring period, statistically significant
differences have been noted in groundwater quality that has led to subsequent
investigations.
A May 1983 statistical comparison of RCRA indicator parameters indicated significant
differences between several upgradient and downgradient monitoring wells with
respect to pH, specific conductance and TOX. An assessment study instituted by
CWM indicated that the differences were due to the unique hydrogeology of the site
and contamination during well boring and that no hazardous waste or hazardous
constituents had entered the aquifer from on-site operations
A broader study of groundwater quality at the site performed by Golder Associates in
1985 included both RCRA interim status monitoring wells and the site monitoring wells
installed for other regulatory purposes. Various chemical compounds and/or
statistically significant changes in indicator parameters were identified. Evaluation of
the data, sampling methods, analytical methods and well construction details indicated
that some of these identifications were due to artifacts of well construction (e.g.,
polyvinyl chloride glue in older wells), contamination during sampling, laboratory
contamination during analytical testing and/or natural geochemical variations. Some of
the initial chemical compound identifications could not be repeated in subsequent
testing and thus were not considered indicative of groundwater contamination from the
waste disposal operations.
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There is no evidence of any overall groundwater contamination or specific plumes of
contamination associated with the current site operations in the aquifer. There is some
evidence of groundwater contamination in the saturated zone above the aquifer that
has been associated with past activities at the site. However, there is no evidence of
the movement of contaminants within the saturated zone. This groundwater
contamination is the subject of approved RCRA Facility Corrective Measures. In order
to prevent off-site migration, CWM operates groundwater pump and treat systems at
several locations at the Model City Facility where historical contamination was found..
As discussed in Section 2.2 of this report, due to the saline nature of the area
groundwater, there are no drinking water wells in the vicinity of the Model City Facility..
Private wells are used for agricultural purposes only.
6.3 Impact of RMU-2 on Groundwater

Construction activities associated with RMU-2, the Fac Ponds and the relocated
facilities are not expected to impact groundwater. However, the leachate produced by
infiltration and percolation of water or liquids through the land disposal unit and/or
treated wastewater in the Fac Ponds is a potential source of groundwater
contamination. CWM has incorporated landfill design strategies and management
practices in a leachate management program designed to reduce the potential for
groundwater contamination from leachate produced during operation of RMU-2. In
addition, current federal landfill disposal regulations minimize land disposal of
leachable wastes.
6.3.1 Design Safeguards

The design of RMU-2 incorporates a liner system that is composed of two composite
liners with leachate collection and removal systems (i.e., primary liner and leachate
collection system and the secondary liner and leachate collection system) above and
between the liners. The double composite liner system prevents leachate from
infiltrating the groundwater.
The primary liner system includes a low-permeability barrier of geosynthetic clay liner
(GCL) and 80-mil textured high-density polyethylene (HDPE) geomembrane. The
secondary liner system includes an 80-mil textured HDPE geomembrane over 3 feet of
compacted clay.
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The primary leachate collection system is installed over the primary liner and is
designed to limit the leachate head to less than the maximum allowable 1 foot of head
on the liner. The secondary leachate collection system is designed to provide
redundancy in the event the primary liner system fails. The secondary leachate
collection system is essentially identical in composition to the primary leachate
collection system that means the two systems have equal hydraulic collection and
conveyance capacity to the cell sump. The primary and secondary leachate collection
systems each contain 1-foot-thick of granular drainage material and a geocomposite
drainage layer. The proposed design for RMU-2 exceeds the 6 NYCRR Part 373
regulations governing the design of landfill liner systems.
The upgrades to Fac Ponds 1 and 2 and the construction of new Fac Pond 5 also
consist of a baseliner system consisting of a 3-foot-thick compacted clay base, primary
and secondary geomembrane liners and a leak detection system.
A system of new groundwater monitoring wells will be installed at RMU-2 and Fac
Pond 5 (groundwater monitoring wells already exist at Fac Pond 1/2). Sampling and
analysis of the groundwater from these wells is used to identify potential leaks in the
liner systems.
6.3.2 Waste Control Measures

The potential for groundwater contamination by RMU-2 will also be reduced by the
USEPA’s LDRs. The LDRs specify concentration criteria for leachable hazardous
constituents that are used to determine if those wastes can be land disposed. The
LDRs also prohibit the land disposal of wastes that do not meet certain criteria with
respect to the mobility of the hazardous constituents within the waste. As an example,
wastes containing leachable lead are not allowed to be land disposed until the lead is
stabilized (i.e., immobilized or “bound up” within the waste such that it will not readily
leach out). The LDRs also indicate best available treatment technologies on a wasteby-waste basis. The Model City Facility will accept for disposal in RMU-2 only those
wastes that meet the LDRs.
6.3.3 Response Action Plan

A Response Action Plan (RAP) has been prepared for RMU-2 as part of CWM’s overall
leachate management program. The RAP establishes evaluation criteria and
associated response actions to address the accumulation of liquids in the secondary
leachate collection systems (SLCS). The RAP describes the sources and the
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anticipated volumes of liquids potentially entering the SLCS based on the design of
RMU-2.
6.4 Surface Impoundment Seepage

The lagoons and salts areas that were previously used for the storage and treatment of
hazardous waste liquids have been taken out of service and closed, thus limiting these
former surface impoundments as long-term sources of groundwater contamination.
These former surface impoundments were closed using in-situ stabilization of
contaminated soils and sediments and installation of an engineered final cover system.
In addition, these units are not related to the construction or operation of RMU-2.
6.5 Potential Human and Environmental Exposure Due to Groundwater Contamination

Based on the preceding analysis, human receptors are unlikely to be impacted by
leachate releases from RMU-2 or by releases from the Fac Ponds to local
groundwater. The units are designed to minimize the potential for liquid infiltration to
groundwater. In addition, the Model City Facility will comply with LDRs that prevent
land disposal of leachable wastes and has in place a RAP that will address
accumulation of liquids in the RMU-2 SLCS.
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7. Other Potential Sources of Exposure
7.1 Subsurface Gas Migration

The USEPA has indicated a concern for exposure to off-site populations to explosions
that may occur as a result of the generation and subsurface migration of methane gas
in areas near buried putrescible waste. At concentrations in excess of 5%, methane
forms an explosive mixture with air. The Model City Facility accepts no municipal-type
or other putrescible waste; therefore, methane generating waste has not been
deposited within the site boundary. There is no readily known source for the
generation of methane gas and consequently the potential for human exposure to
hazardous constituents via off-site migration and explosion of methane gas is
considered to be negligible.
7.2 Current Soil Contamination Safeguards

The USEPA has indicated a concern for exposure to off-site populations living near
hazardous waste areas to contaminated soil and, in cases where food crops are grown
in or adjacent to contaminated soil, food chain contamination. The potential for these
exposures is addressed below for both current exposures and exposures after site
closure.
7.2.1 Current Exposures

For current exposures, the security measures for the site are believed to be adequate
to prevent unauthorized entry to the facility and eliminate any concern for direct
exposure to off-site populations to any contaminated soil. The security measures
include the following:
1. Chain-link fence surrounding the property;
2. A 24-hour-per-day security surveillance;
3. Locked or guarded gates; and
4. Warning signs.
For indirect exposures via off-site transport of contaminated soil, the facility’s operating
procedures are designed to control both the generation of contaminated soil and the
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transport of contaminated soils off site via fugitive dust emissions. Measures to limit
emissions of contaminated particulates from landfilling and the associated construction
and transportation operations are summarized in Section 4 of this report. Measures for
spill prevention, spill cleanup and the control of surface-water run-off are described in
Section 5.
7.2.2 Closure/Post-Closure Exposures

The concerns for future exposures after the site becomes inactive are addressed in the
Facility Closure and Post-Closure Plans. These plans provide for the long-term
isolation of waste from human contact by decontaminating all areas of the facility
except the secure landfills that will be closed and capped. The RMU-2 final cover
system will consist of the following components in descending order:


6 inches of vegetated topsoil;



18 inches of general soil fill;



A layer of geocomposite;



A 40-mil textured HDPE geomembrane;



A GCL layer that will provide a maximum equivalent hydraulic conductivity
equal to or less than 2 feet of compacted clay with a hydraulic conductivity of 1
x 10-7 cm/sec; and



6 inches of general soil fill to be used as a grading layer.

Existing closed landfill units have been capped as described in Section 3.2 of this
report. CWM has agreed to provide perpetual care and maintenance of all closed
landfills at the Model City Facility. The existing Site-Wide Part 373 Permit includes a
formula to determine the value of funds needed to provide this financial assurance.
The potential for human exposure to hazardous constituents due to off-site transport of
contaminated soil associated with RMU-2 is considered to be small. In addition, the
potential for exposure to hazardous constituents via the food chain is also considered
to be small.

revised app e.doc

38

NYSDEC OHMS Document No. 201469232-00006

Residuals Management Unit 2
Exposure Information Report
April 2003
Revised August 2009
Revised February 2013

7.3 Potential for Radiological and Chemical Contamination During Construction

As discussed in Section 3.1.2 of the Draft Environmental Impact Statement, the
USDOE performed several investigations and remedial activities within the vicinity
properties of the Model City Facility and adjacent areas to address radiological
contamination concerns. Certifications were issued by the United States Department
of Health (USDOH) that the areas investigated and remediated were in compliance
with applicable federal radiological decontamination criteria. In order to confirm the
findings in the USDOE certification, the NYSDEC, acting in conjunction with the
USDOH, required that CWM conduct additional investigations to further evaluate the
current conditions of the Model City Facility property. A major component of this
evaluation included a gamma radiation walkover surface survey of all accessible areas
of the property (approximately 450 acres); detailed investigation and sampling of those
areas identified during the survey that exceed the accepted radiological investigation
level and an alpha and beta radiation survey inside six legacy buildings that were
previously used by the US Government. URS Corporation (URS) (Buffalo, New York)
completed the survey in 2008. The results of the survey are included in the report
entitled Results of Gamma Walkover Survey, Soil Sampling, and Legacy Building
Surveys (URS, December 2008).
The radiological survey at the Model City Facility conducted by URS determined that a
vast majority of the accessible areas of the property were well below the screening
level. Less than 0.15% of over 4 million readings collected during the survey exceeded
the threshold of 16,000 counts per minute (cpm). The readings that exceeded the
16,000 cpm threshold were generally in small areas and were often associated with the
discovery of discrete, high activity sources that were removed with the sampling effort.
A few elevated source items were found in the clay liner of Fac Pond 8; however, most
of the rocks with elevated activity were in the cap systems of landfills and isolated
areas on site. The majority of these items were removed as part of the investigation
and sampling effort. The radiological characteristics exhibited by the items found
during the survey were consistent with the radiological materials that were historically
managed on the site by the US Government from the 1940s to the mid-1960s.
Areas where elevated sources were identified but the source material was not removed
include the base of Fac Pond 8, the former Syms Property and along the former
railroad bed. With the exception of Fac Pond 8, these areas are not impacted by the
RMU-2 project. URS determined that the presence of such items does not pose a
significant health or environmental issue because of the relative isolation from site
workers and the general public.
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As required by the 2005 Part 373 Permit, CWM has conducted recent radiological
monitoring of groundwater, surface water, treated wastewater and air. Initial results
were submitted as part of the Radiation Environmental Monitoring Plan (CWM, March
2006). All results obtained to date show no elevated radiological constituents in any of
these media. Sampling and radiological analysis is ongoing and will be continued until
approval to terminate is received from the NYSDEC. In addition to the surface survey
and environmental media testing, CWM conducted a chemical and radiological
subsurface sampling program in areas that would be affected by the RMU-2 project
between August 2008 and February 2009 (Results of Subsurface Soil and Pond
Sediment Sampling for RMU-2; URS, April 2009). These areas include the RMU-2
footprint, location of the relocated Drum Management Building, location of new Fac
Pond 5, Fac Pond 3 and Fac Pond 1/2. Soil borings up to 20 feet deep were
completed in a systematic grid-based pattern within the areas of RMU-2, Fac Pond 5
and the Drum Management Building. The soil cores were scanned for chemical and
radiological contamination. If the meter identified elevated readings, a sample was
collected and sent off site for analysis. In addition, sediments from the floor of Fac
Ponds 1/2 and 3 were radiologically screened and samples were obtained for
radiological analysis.
Over 300 sample locations were evaluated during the subsurface investigation
program. Only three locations exhibited levels that exceeded background levels. At
one location within the original RMU-2 footprint (Location 63), the boring contained
some plastic pieces that likely were the source of the higher concentrations of
radionucleids found in the adjacent soil. Two other locations within the original RMU-2
footprint (locations 43 and 61) indicated significant chemical contamination which is
likely attributable to past historical activities on the property (Letter Report on RMU-2
Footprint Investigation Boring Program; Golder, March 2009). As a result of these
discoveries, the RMU-2 footprint was revised to exclude these three areas.
CWM has developed a plan for performing chemical and radiological evaluation for
routine small soil excavation projects. For smaller projects, chemical and radiological
instrumentation will be used. Prior to any excavation, a radiological survey meter and
VOC meter would be used to screen the soil surface prior to excavation. Investigation
levels would be set to determine whether the excavation can safely proceed. Soil
would be removed in approximately 6-inch lifts. During excavation, these same
methods would be used on each lift prior to proceeding to the next deeper level.
Finally, the radiological and chemical screening would be performed on the final
excavated surface and the resulting stockpile of excavated soil. If readings higher than
the investigation levels are detected at any stage, appropriate actions will be taken,
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such as stopping the excavation, characterization of the high reading, removal of
suspect sources, detailed analysis of the contamination and disposal of the
contaminated materials. For large project excavations, such as RMU-2, CWM has
developed a similar plan for evaluating potential chemical and radiological
contamination, which is included in Section K of the RMU-2 Part 373 Permit
Application.
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8. Management Practices
8.1 General

Management practices and the occurrence of worker exposures are also considered
as an indicator of potential release and off-site receptor exposures at a hazardous
waste facility. Worker exposure data and the management practices used to provide
safe handling of hazardous wastes at the Model City Facility are summarized below.
8.2 Worker Exposure

An extensive personal air monitoring program was undertaken to assess the exposure
to organic compounds experienced by all employees in all job classifications, from
secretaries to material handlers at the Model City Facility. Both passive (e.g., badge)
and active (e.g., air pump and charcoal canister) methods were used for sampling. A
wide range of chemicals were sampled at all areas of the site. The dosimetry data
indicated that exposures were generally several orders of magnitude below Threshold
Limit Value (TLV) levels. The TLV is an exposure standard set by a committee of the
American Conference of Governmental Industrial Hygienist. TLVs are published
annually in a booklet and are based on available animal and human exposure studies.
TLVs are recommended values, not legal limits, and do not guarantee protection to all
workers and are not intended to be used for community exposure. TLV refers to
airborne concentrations of substances and represents conditions under which it is
believed nearly all workers may be repeatedly exposed day after day, without adverse
health. CWM notes that the TLV system expresses a judgment regarding permissible
occupational exposures to various substances. These levels were selected based on
different standards and judgments than the standards for environmental exposure
developed by the USEPA in the NAAQS and National Emissions Standard for
Hazardous Air Pollutants programs. Consequently, the TLV system is not directly
relevant to measurement or analysis of ambient air quality. Workers at RMU-2 will also
be monitored on a regular basis to ensure they do not suffer adverse health effects due
to airborne contaminants. They will be required to use personal protective equipment
in the secured landfill work area, and encouraged to wash before eating, smoking or
drinking, and shower before going home.
Historical data shows that workers at the Model City Facility have not been exposed to
contaminant levels that exceed the TLV levels or other occupational standards.
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8.3 Occupational Safety and Health Administration Claims

CWM has reviewed its files and can find no Occupational Safety and Health
Administration (OSHA) claims that reflect or concern employees who will be working at
RMU-2. Any existing OSHA claims concerning or reflecting operations, procedures or
designs that have been changed or that no longer exist have not been included,
because historic reports or information do not address “reasonably foreseeable”
potential release, potential pathways of human exposure or the potential magnitude
and nature of any human exposure within the meaning of Section 3019 of RCRA, or
related to RMU-2 if the conditions contributing to the claims no longer exist.
8.4 Worker Illnesses and Injuries

Section 3019 of RCRA requires submission of information on “the potential for the
public to be exposed to hazardous waste or hazardous constituents through releases
related to unit” 42 U.S.C. § 6929(a) (emphasis added). Data regarding any injuries,
accidents or illnesses for workers who are on-site for at least 8 hours every day, 5 days
a week, are not directly correlated to the potential for the public to be exposed to
hazardous waste or hazardous constituents from the landfill. Moreover, as a practical
matter, an analysis of this data sufficient to determine whether there are any patterns of
occurrence indicating that releases have occurred would be difficult due to the
relatively small size of the database. In 2003, two OSHA reportable cases were filed,
five were filed in 2004, two in 2005, five in 2006, three in 2007 and zero in 2008. All of
the reported accidents were typical of an industrial environment (i.e., cuts, bruises,
chemical burns and other minor incidents). None of the accidents resulted in the
release of hazardous materials beyond the immediate on-site area. These data
suggest that current site waste management practices will be sufficient to prevent
releases of hazardous waste and/or constituents from RMU-2 to the off-site
environment.
8.5 Training Programs

CWM will emphasize accident prevention in RMU-2 operations, as well as in specific
duties related to each job function. No facility employee will be permitted to work under
reduced supervision until his supervisor has determined that he or she has
successfully completed appropriate training. Similarly, in the event of a release,
response procedures to mitigate the effects of such releases are defined in the Model
City Facility’s Contingency Plan. Specific responsibilities for facility personnel are
identified in the Contingency Plan, including a designated Emergency Coordinator
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responsible for coordinating the response effort. The Emergency Coordinator, or a
designated alternate, is available by telephone in the event of an emergency. Pertinent
aspects of the Contingency Plan are referred to in the pathway-specific sections of this
report. These management practices ensure the safe handling of waste and minimize
the potential for releases from the facility.
8.6 Other Facility Assessment Reports

In accordance with CWM’s Site-Wide Part 373 Permit and 6 NYCRR 373-2.8(h), a
Certificate of Liability Insurance was established for the Model City Facility. The
insurance continues to be in force and contains no expiration date.
CWM has not located any other existing risk assessment reports and information that
reflect or concern the landfill units at the Model City Facility as they currently exist or
currently are operated and maintained. Any existing risk assessment reports and
information concerning or reflecting operations, procedures or designs that have been
changed or that no longer exist have not been included in this response, because such
historic reports or information do not address “reasonably foreseeable” potential
releases, potential pathways of human exposure or the potential magnitude of any
human exposure within the meaning of Section 3019 of RCRA.
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TABLE 1
NIAGARA FRONTIER QUALITY CONTROL REGION
REGIONAL AIR QUALITY DATA SUMMARY
Parameter
Sulfur Dioxide (ppm)
Carbon Monoxide (ppm)
Ozone (ppm)
Nitrogen Dioxide (ppm)
3

Lead (µg/m )
Sulfate (PM-10, µg/m3)
Nitrate (PM-10, µg/m3)
Inhalable Particulate
3
(PM-10, µg/m )

2003
Site No.
Avg.
3102-25
0.004
3102-25
0.40
31200.028
02N
14510.013
03N
3102-25
0.01
3102-25
4.3
3102-25
0.8
310217
17N

2004
Site No.
Avg.
3102-25
0.003
3102-25
0.20

2005
Site No.
Avg.
3102-25
0.003
3102-25
0.20

2007
Site No.
Avg.
3102-25
0.003
3102-25
0.20

3120-02N

0.030

3120-02N

0.036

3120-02N

0.028

3120-02N

0.030

1451-03N

0.012

1451-03N

0.013

1451-03N

0.013

1451-03N

0.012

3102-25
3102-25
3102-25

NA
3.9
0.5

3102-25
3102-25
3102-25

NA
NA
NA

3102-25
3102-25
3102-25

0.01
4.3
0.8

3102-25
3102-25
3102-25

NA
3.9
0.5

3102-17N

17

3102-17N

NA

3102-17N

17

3102-17N

17

Notes:
Data is from 2007 Annual New York State Air Quality Report Ambient Air Monitoring System.
µg/m3 – micrograms per cubic meter
ppm – parts per million
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2006
Site No.
Avg.
3102-25
0.004
3102-25
0.40
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TABLE 2
TRAFFIC ACCIDENT SCENARIO WASTES
Waste
Baghouse dust from lead glass manufacturing
Spent potliner from aluminum reduction
Mercury-contaminated debris from chlor/alkali
production
Waste PVC solids as filtercake from PVC
production
Notes:
PVC – polyvinyl chloride
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Constituents of Concern
Cadmium
Lead
Cyanides
Fluorides
Mercury
Vinyl chloride monomer

Type of Hazard
Dust
Dust
Dust
Volatilization
Dust
Volatilization
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Table 3
Comparison of Contaminant Concentrations with NYS DEC Short‐term Guideline
Concentrations (SGC)
‐‐ Fugitive Particulate Scenario‐‐
Waste =
Max Conc =

Compound

Baghouse Dust
3
11.67 ug/m

Year =
2010
NYS DEC Short‐
term
Ambient
Guideline Impact Exceed
Ambient 1‐hr
Conc.
Conc.
SCG?
3
3
(Yes/No)
Safety Factor
ug/m
Wt% in Waste
ug/m

Cadmium

3.212%

0.3749

Leada

30%

3.501

‐‐

No

‐‐

a

Lead does not have a NYS DEC AGC or SGC. Rather the US EPA primary lead standard is currently
applied for compliance purposes. Lead has a standard that is a rolling 3‐month average and are
thus evaluated as a group below.

Compound
Leada
b

Ambient 3‐
b
Mnth Conc.
ug/m3
Wt% in Waste
30%

0.002

US EPA
Primary
Standard
ug/m3
0.15

Ambient
Impact Exceed
Standard?
(Yes/No)
Safety Factor
No

92.54

Rolling 3‐month average ambient concentration determined based on the following assumptions:

1) Only one accident in 3 months at the original accident site (consistent with past record);
2) Spilled waste is covered, etc. within one hour;
3) Spill is remediated promptly; and
4) 3‐month average concentration from the one hour emissions is determined by dividing the
maximum 1‐hour concentration by 90 days and 24 hours.
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Table 4
Comparison of Contaminant Concentrations with NYS DEC Short‐term Guideline
Concentrations (SGC)
‐‐ Fugitive Particulate Scenario‐‐
Waste =
Max Conc =

Compound

Spent Potliner
3
11.67 ug/m

Year =
2010
NYS DEC Short‐
term
Ambient
Guideline Impact Exceed
Ambient 1‐hr
Conc.
Conc.
SCG?
3
3
(Yes/No)
Safety Factor
ug/m
Wt% in Waste
ug/m

Cyanide

0.010%

0.0012

380

No

325,602

Fluoridesa

6%

0.700

5.3

No

7.57

a

The spent potliner can contain up to 2% each of LiF, MgF2, and or CaF2, for a maximum of 6%
content of total fluoride compounds.

Reference: NYS DEC Short‐term Guideline Concentration obtained from the NYS DEC document, DAR‐1 AGC/SGC Table
(10‐18‐2010).
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Table 5
Comparison of Contaminant Concentrations with NYS DEC Short‐term
Guideline Concentrations (SGC)
‐‐ Fugitive Particulate Scenario‐‐
Waste =

Mercury‐Contaminated Debris

Max Conc =

Compound
Hg

3
4.74 ug/m

Year =
2010
NYS DEC Short‐
term
Ambient
Guideline Impact Exceed
Ambient 1‐hr
Conc.
Conc.
SCG?
3
3
(Yes/No)
Safety Factor
ug/m
Wt% in Waste
ug/m
1.0%

0.0474

0.6

No

12.66

Reference: NYS DEC Short‐term Guideline Concentration obtained from the NYS DEC document, DAR‐1 AGC/SGC Table (10‐
18‐2010).
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Table 6
Comparison of Contaminant Concentrations with NYS DEC Short‐term Guideline
Concentrations (SGC)
‐‐ Fugitive Particulate Scenario‐‐
Waste =
Max Conc =

Compound
Vinyl Chloride
Monomer

Waste PVC Solids
3
4.74 ug/m

Ambient 1‐hr
Conc.
3
Wt% in Waste
ug/m
0.099%

0.0047

Year =
2010
NYS DEC
Short‐term
Ambient
Guideline
Impact
Conc.
Exceed SCG?
ug/m3
(Yes/No)
Safety Factor
180,000

No

3.84E+07

Reference: NYS DEC Short‐term Guideline Concentration obtained from the NYS DEC document, DAR‐1 AGC/SGC Table
(10‐18‐2010).
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Table 7
Comparison of Contaminant Concentrations with NYS DEC Short‐term
Guideline Concentrations (SGC)
‐‐ Volatilization Scenario‐‐
Waste =

Mercury‐Contamination Debris
3
0.56 ug/m

Max Conc =

Compound
Mercury

Year =

NYS DEC Short‐
Ambient
Ambient 1‐hr term Guideline Impact Exceed
Conc.
Conc.
SCG?
3
3
(Yes/No)
ug/m
ug/m
0.56

0.6

No

2010

Safety Factor
1.07

Reference: NYS DEC Short‐term Guideline Concentration obtained from the NYS DEC document, DAR‐1
AGC/SGC Table (10‐18‐2010).
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Table 8
Comparison of Contaminant Concentrations with NYS DEC Short‐term
Guideline Concentrations (SGC)
‐‐ Volatilization Scenario‐‐
Waste =
Max Conc =

Compound
Vinyl Chloride
Monomer

Waste PVC Solids
3
69.11 ug/m
Year =
2011
NYS DEC Short‐
term
Ambient
Guideline Impact Exceed
Ambient 1‐hr
Conc.
Conc.
SCG?
3
3
(Yes/No)
Safety Factor
ug/m
ug/m

69.11

180,000

No

2604.7

Reference: NYS DEC Short‐term Guideline Concentration obtained from the NYS DEC document, DAR‐
1 AGC/SGC Table (10‐18‐2010).
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Soil Management Plan
Residuals Management Unit 2
Model City Facility
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1. Introduction
This Soil Management Plan (SMP) is being prepared for Residuals Management Unit 2
(RMU-2) at the CWM Chemical Services, LLC (CWM) facility located in Model City,
Niagara County, New York that is owned and operated by CWM. Soil management is
needed for this project to compare the quantity of existing soil that will be excavated
during construction of RMU-2 with the amount of soil required to construct the landfill
baseliner system, mechanically stabilized earth (MSE) wall, and the final cover, as well
as the amount of soil required to construct the various relocated facilities and
Facultative (Fac) Pond 5. Management of soils at this site will require soil stockpiling
and transport during the construction phases of the RMU-2 facility and activities to
minimize erosion of these soils into nearby drainage channels and streams. This SMP
addresses four key issues:
•

Provision of soil balance information regarding the use and final disposition of
soils excavated from RMU-2, as well as additional soil materials brought onto
the site;

•

Soil requirements for the construction of RMU-2, Fac Pond 5 and the relocated
facilities;

•

Soil stockpile locations and storage capacity; and

•

An erosion and sediment control plan.

Section 2 of this SMP presents a discussion of soil materials needs, on-site soil
availability and the soil volumes that will be transported from off-site sources and
stockpiled on the RMU-2 site. Section 3 presents calculations of the storage capacity
and volume of each stockpile area, an erosion control plan and a discussion of traffic
flow in and around RMU-2 and the stockpiles. Section 4 presents a summary of
Sections 2 and 3 as a comprehensive plan addressing soil management during the
construction phases of RMU-2.
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2. Soil Materials Management
2.1 Residuals Management Unit 2 and Fac Pond Construction

Soil materials will be required for the construction of the RMU-2 landfill and
construction of Fac Pond 5. Clay soils are required for the construction of a secondary
liner and gravel is required for construction of primary and secondary leachate
drainage and collection systems and various structural soils are required for MSE wall,
perimeter berms, and final landfill cover. A portion of the required soil materials will be
obtained from on-site excavation for RMU-2 and Fac Pond 5. Soils not available on
site will be obtained from off-site sources on a contract basis.
The construction of the RMU-2 landfill will be conducted in phases (i.e., one to two cells
at a time). Activities will include subbase excavation, construction of perimeter berms,
construction of a secondary clay liner and leachate collection system and construction
of a primary soil liner and leachate collection system. As each cell achieves its waste
capacity, final cover (consisting of additional soil materials) will be installed. The
excavation and initial landfill construction for each cell will require one construction
season. Construction of Fac Pond 5 will be completed in one construction season.
An inventory of soil material requirements was developed for the construction
operations to determine soil needs and stockpile area requirements.
The soil volume estimates were based on landfill design parameters associated with
the area and depths proposed for RMU-2 and the proposed grades for the Fac pond.
Estimates of the portion of excavated soil that can be used for construction were based
on soil boring and engineering data obtained from CWM. Estimates of soil types and
volumes required for construction were based on design dimensions and components.
The RMU-2 Engineering Report (ARCADIS, April 2003, Revised August 2009,
February 2013, June 2013, and November 2013) provides design criteria for RMU-2
and the Fac pond.
Excavation of the subbase for RMU-2 and Fac Pond 5 will produce clay, general fill
and topsoil. All excavated soils will remain on the CWM Property. If any of these soils
are determined to be contaminated, they will be separately managed and properly
disposed. Uncontaminated clay may be used for liner construction only if it passes the
qualifications contained in the RMU-2 Engineering Report and the Technical
Specifications (ARCADIS, April 2003, Revised August 2009, March 2011, January
2012, February 2013, and August 2013). For the purposes of this SMP, it is assumed
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that the excavated clay will not be used so that the worst-case scenario may be
evaluated. Excavated general fill and topsoil may be used during RMU-2 and Fac
pond construction.
During the construction of the RMU-2 and Fac Pond 5 baseliner systems,
approximately 233,618 cubic yards of clay and 154,235 cubic yards of aggregate will
be required. Additionally, approximately 801,815 cubic yards of fill material (general fill
and various types of aggregate) will be required to construct the design subgrade for
RMU-2 and Fac Pond 5, including materials for the MSE wall of RMU-2 and the
perimeter berm for Fac Pond 5. The estimated 266,947 cubic yards of excavated
material that will be generated to reach design subgrade for RMU-2 and Fac Pond 5
will be stockpiled on site within the footprint of RMU-2 or on adjacent areas for use in
construction. Assuming the full amount of excavated material will be suitable for use in
construction of RMU-2 and Fac Pond 5 as general fill, structural fill, or topsoil,
approximately 534,868 cubic yards of additional material will be transported from offsite locations. The proposed site stockpile locations and capacity calculations are
presented in Section 3.
Although the on-site stockpile area cannot accommodate all the soil volumes required
for the construction of RMU-2 and Fac Pond 5, sufficient stockpile area is available to
store soil materials during phased (i.e., one to two cells at a time) construction
operations. Therefore, the transport of materials from off site will be planned so that
on-site storage capacity is not exceeded.
2.2 Relocated Facilities

The relocated facilities associated with the RMU-2 project include the construction of a
new Drum Management Building, relocation of existing leachate unloading ramps for
the SLF-10 Leachate Building and the SLF 1-11 Oil/Water Separator Building and new
Stabilization and Full Trailer Parking Areas. The construction of these facilities will
require some minor regrading of existing soils in the proposed building locations and it
is anticipated that the minor amounts of general fill materials required for the
construction of the foundations of these structures will be available from existing on-site
stockpiles or soils generated from the site grading process. General fill material used
in construction of these facilities will be screened for potential presence of
contamination. If any of these soils are determined to be contaminated, they will be
managed separately and properly disposed. Uncontaminated soils may be used for
construction if it meets the qualifications contained in the RMU-2 Engineering Report
and the Technical Specifications.
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3. Stockpile Requirements
3.1 Stockpile

The areas to be utilized for stockpiling soil materials in the immediate vicinity of RMU-2
are presented on Figure 1. As previously presented, RMU-2 will be constructed in
phases (i.e., one to two cells at a time). Because RMU-2 is located in a largely
developed area, the entire footprint of RMU-2 may be used for stockpiling materials.
This stockpiling will be relocated as construction progresses. The stockpile area will be
accessible by road.
The base grade of each stockpile area will slope from 6 to 10% and sideslopes will not
be steeper than 1.5 horizontal to 1 vertical (H:V). Typically, stockpiles will rise to a
maximum height of 30 feet and have a minimum platform width of 210 feet. This width
will allow as many as four trucks to operate simultaneously. Approximate stockpile
dimensions are shown on Figures 2 and 3. Capacities of typical stockpiles were
calculated and are summarized below. Calculations are shown in Appendix A.

Typical Stockpile Area
Stockpile Height

30 feet

Stockpile Length

400 feet

Stockpile Width
Ground Area Required

300 feet (base)
210 feet (platform)
2
120,000 square feet (ft ) or 2.75
acres
3

Stockpile Capacity

66,667 cubic yards (yd )

Surface Area

124,570 ft or 2.86 acres

2

3.2 Soil Erosion and Sediment Yield

This section presents soil erosion control measures and estimates of sediment yields
from the stockpiles during construction of RMU-2. Because the stockpiles are
temporary structures, this SMP proposes the utilization of perimeter channels, silt
fences, hay bales and rock check dams as the primary sediment control measures to
prevent soil from entering into the site drainage system.
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Soil erosion from the stockpiles can be calculated using the Universal Soil Loss
Equation (Wishmeier and Smith, 1965):

A = R ∗ K ∗ LS ∗ C ∗ P
Where:
A:
R:
K:
LS:
C:
P:

Soil loss in tons/acre/year;
Rainfall faction;
Soil erodability factor;
Slope factor;
Cover and management factor; and
Support practice factor.

Soil erosion calculations are provided in Appendix B. Based on the calculations,
approximately 206 tons per acre per year of soil loss is estimated for the indicated
stockpile dimensions. The specified sediment control measures should adequately
entrap eroded soil and minimize silting in drainage paths leading from the site.
Periodic cleaning and/or replacement of sediment control features will be performed on
an as-needed-basis.
3.3 Runoff Calculations

The degree of soil erosion will be most significantly affected by the severity of
precipitation and runoff potential in the stockpile area.
The table below presents the maximum runoff rates and rainfall intensity for a 2-, 10-,
25- or 100-year rainstorm event. Runoff rates were calculated using the Rational
Method (Appendix C):

q = C ∗i ∗ A
Where:
q:
C:

i:

3

The maximum runoff rate (cubic feet per hour [ft /hr]);
Runoff coefficient serves the function of converting the average rainfall rate to
peak runoff intensity and is based on type and character of the surface
(dimensionless number);
The rainfall intensity (inches per hour [in/hr]); and
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A:

The drainage area (acres).

For this calculation, a factor of 0.40 was used for C, reflective of rural catchments (less
2
than 10 square kilometers [km ]) and bare surfaces.

Rainfall Return Period

Peak Runoff Rate

2-year event

7,682 ft /hr
(57,472 gallons per
hour [gal/hr])

10-year event

11,570 ft /hr
(86,546 gal/hr)

25-year event

15, 426 ft /hr
(115,395 gal/hr)

100-year event

21,789 ft /hr
(162,995 gal/hr)

3

3

3

3

Rainfall Intensity
(inches/24 hours)
2.0

3.0

4.0

5.65

3.4 Traffic Flow
3.4.1 Construction

The stockpile areas will be accessed from Balmer Road by the site’s access roads.
The truck entrance is located along Balmer Road at the northern section of the site
where Balmer Road intersects the site’s Marshall Street. Marshall Street provides
access to perimeter access roads immediately adjacent to RMU-2. Trucks from off site
enter the Stockpile Area from the side perimeter access road. Construction vehicles
are expected to enter this area through the Porter Center Road gate east of the
proposed RMU-2 area.
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4. Summary
RMU-2 will be constructed and operated in a number of phases. It is anticipated that
construction of the landfill clay liner and leachate collection systems for each cell will be
completed during one construction season. Prior to the completion of waste filling
operations in each cell, construction will be initiated to complete successive cells as
appropriate. Construction of Fac Pond 5 will occur during one construction season.
Soil materials are required for construction of the MSE wall, secondary clay liner,
primary and secondary leachate collection systems and final landfill cover associated
with RMU-2 and the liner systems and perimeter berm of Fac Pond 5. When possible,
these soil materials will be obtained on site during excavation. Additional soil materials
will be obtained from off-site sources on a contract basis, as required.
During the RMU-2 and Fac Pond 5 construction operations, a total of approximately
801,815 cubic yards of fill material(e.g., general fill, structural fill, various types of
aggregate, and topsoil) will be required to reach design subgrade, of which
approximately 266,947 cubic yards will be generated by excavation to reach design
subgrade, leaving a net import of approximately 534,868 cubic yards from off-site
locations. Importing of fill material will occur at needed once the on-site material
produced by excavation to design subgrade has been exhausted. Construction of the
RMU-2 and Fac Pond 5 liner systems will require approximately 233,618 cubic yards of
clay and 154,235 cubic yards of aggregate, all of which is assumed to be imported
from off-site locations. An area within the RMU-2 area and other adjacent areas are
planned to accommodate stockpiled soil materials. All stockpiles will be approximately
30 feet in height and have side slopes no steeper than 1.5H:1V.
Erosion from the soil stockpiles was estimated by application of the Universal Soil Loss
Equation (Wischmeier and Smith, 1965). Based on these estimates and depending on
rainfall, there is a maximum total potential stockpile erosion rate of approximately 206
tons per acre per year. Although no standard has been established to determine the
acceptability of this anticipated quantity of erosion, it is the regulatory intent to minimize
erosion and sediment impacts to adjacent receptors through the use of erosion and
sediment control features. Sedimentation controls, such as rock check dams, hay
bales and silt fence will be installed adjacent to stockpiles and maintained, as needed,
to minimize impacts due to anticipated erosion rates.
A traffic routing scheme has been identified to accommodate construction activities and
the transportation of soil materials.
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Appendix A
Stockpile Capacity Calculations
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STOCKPILE CAPACITY CALCULATION
CWM CHEMICAL SERVICES, LLC.
MODEL CITY, NEW YORK
1.

2.

Typical Stockpile Capacity:


Stockpile Length:

400 feet



Stockpile Width:

300 feet (base)
210 feet (platform)



Stockpile Slope:

10% (face)
33.6% (sideslopes)



Stockpile Height:

30 feet

Stockpile Volumes and Areas:


Cross Section Area:

A=

1
∗b∗h
2

where:
b:
h:

400 feet
30 feet

1
∗ 400 ft ∗ 30 ft
2
A = 6,000 ft 2

A=



Cross Section Volume:

Volume = Area ∗ Platform
where:
Area:
Platform:

6,000 ft2
210 feet

Volume = 6,000 ft 2 ∗ 210 ft
Volume = 1,260,000 ft 3


Sideslopes: Assume 2 wedges of identical size.

Volume =
where:
l:
b:

1
∗l ∗h∗b∗2
2
400 feet
45 feet

1 of 2
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STOCKPILE CAPACITY CALCULATION
CWM CHEMICAL SERVICES, LLC.
MODEL CITY, NEW YORK
h:

30 feet

⎛1
⎞
Volume = ⎜ ∗ 400 ft ∗ 30 ft ∗ 45 ft ⎟ ∗ 2
⎠
⎝2
3
Volume = 540,000 ft


Total Volume:

VolumeTotal = CrossSectionVolume + SideslopeVolume
VolumeTotal = 1,260,000 ft 3 + 540,000 ft 3
VolumeTotal = 1,800,000 ft 3 ≅ 66,666.67 yd 3
3.

Storage Area Required:


Ground Area Required:

Area = l ∗ w
where:
l:
w:

400 feet
300 feet

Area = 400 ft ∗ 300 ft
Area = 120,000 ft 2 ≅ 2.75acres


Surface Area:

Face = 356.27 ft ∗ 210 ft
Face = 74,816.7 ft 2
Sideslope = ( 54.08 ft ∗ 355 ft ) ∗ 2
Sideslope = 38,396.8 ft 2
Sideslope End = 54.08 ft ∗ 210 ft
Sideslope End = 11,356.8 ft 2
Total Surface Area:

TotalSurfaceArea = Face + Sideslope + Sideslope End
TotalSurfaceArea = 74,816.7 ft 2 + 38,396.8 ft 2 + 11,356.8 ft 2
TotalSurfaceArea = 124,570.3 ft 2 ≅ 2.86acres

2 of 2
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Appendix B
Stockpile Soil Erosion Calculations
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STOCKPILE SOIL EROSION CALCULATIONS
CWM CHEMICAL SERVICES, LLC
MODEL CITY, NEW YORK
1. Universal Soil Loss Equation:

A = R ∗ LS ∗ K ∗ C ∗ P
where:
R:
LS:
K:
C:
P:

Rainfall faction, value = 75
Variable
Silty clay/clay soils, value = 0.26
Management practice, value = 0.45
Vegetative cover, value = 1

2. Determination of LS variable (Side):

LS Side
LS Side

0.9
(
54.08)
2
=
∗ [65.41 ∗ (0.5545) + 4.56 ∗ (0.5545) + 0.065]

72.6
= 23.206

3. Soil Loss (Side):

A = 75 ∗ 23.206 ∗ 0.26 ∗ 0.45 ∗ 1
A = 203.633tons / acre / year
4. Determination of LS Variable (Face):

LS Face =
LS Face

(356.27 )0.5 ∗ [65.41 ∗ (0.0958)2 + 4.56 ∗ (0.0958) + 0.065]

72.6
= 0.2855

5. Soil Loss (Face):

A = 75 ∗ 0.2855 ∗ 0.26 ∗ 0.45 ∗ 1
A = 2.51tons / acre / year
6. Total Soil Loss Erosion:

TotalLoss = ASide + AFace
TotalLoss = 203.633 + 2.51
TotalLoss = 206.14tons / acre / year

1 of 1
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Appendix C
Stockpile Runoff Calculations
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STOCKPILE RUN-OFF CALCULATIONS
CWM CHEMICAL SERVICES, LLC.
MODEL CITY, NEW YORK

q = C ∗i ∗ A

Rational Method:

q = Run-off rate
C = Dimensionless coefficient ≡ Bare Surface 0.40
i = Rainfall intensity
A = Drainage area ≡ 64 acres → RMU-2 footprint not including RMU-1 tie-in area
i (per 24-hour storm)
2 year rainstorm event:

2.0 inches

10 year rainstorm event:

3.0 inches

25 year rainstorm event:

4.0 inches

100 year rainstorm event:

5.65 inches

2 year:

q = C ∗i ∗ A
⎛ 43560 ft 2 ⎞⎛ 0.083 ft ⎞
⎛ 0.083in ⎞⎛ 1hr ⎞
⎟⎟⎜
q ft 3 sec = (0.40 )⎜
⎟⎜
⎟(64acres )⎜⎜
⎟
⎝ hr ⎠⎝ 3600 sec ⎠
⎝ 1acre ⎠⎝ 1in ⎠

(

)

= 2.134

ft 3 3600 sec 7.481gal
gal
∗
∗
≡ 57,472
3
sec
1hr
hr
1 ft

10 year rainstorm event:

q = 86,546.14

gal
hr

25 year rainstorm event:

q = 115,394.85

gal
hr

100 year rainstorm event:

q = 162,995.23

gal
hr

Page 1 of 1
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Appendix I
Line of Site Profiles
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Appendix J
Visual Impact Analyses Reports
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