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4.0 ENVIRONMENTAL ANALYSIS
4.1 GEOLOGY
4.1.1 MILLENNIUM PHASE | PROJECT

The geological resources present in the Millennium Phase | Project area and the associated
potential impacts and mitigation measures would not change substantially from those that were previously
identified in the 2001 FEIS for the Project. The most significant change in the scope of the Project is the
proposed installation of compression facilities at the site of Columbia’s existing Corning Compressor
Station in Steuben County, New York; the incorporation of the three route variations along the NYSEG
powerline ROW in Chemung, Tioga, Broome, and Delaware counties; the continued use of Columbia’s
existing 24-inch-diameter pipeline in the Neversink River area; and, the route variation around the
Warwick Isle subdivision.

4.1.1.1 Physiography

Site specific, physiographic data for the Project were identified in the FEIS that was previously
developed for the Project, issued by the Commission in 2001. All of the facilities proposed in the
amendment are located within the physiographic provinces discussed in the FEIS and therefore, are not
discussed here. No additional impacts are anticipated and no additional mitigation measures are
recommended for the proposed amended facilities.

Blasting

Millennium has identified areas where blasting may be required along the pipeline route. Table
4.1.1-1 lists these areas and their approximate mileposts. Millennium does not expect construction
activities at the Corning Compressor Station, Ramapo M&R Station or Milford M&R station to require
any blasting. However, should blasting be required, it would be performed in accordance with
Millennium’s ECS located in appendix E1.

Table 4.1.1-1
Locations Where Blasting May Be Required Along Millennium Phase | Project a/
County Approximate Milepost
Chemung 215.2-2155
Tioga 227.6 - 228.0
229.0 - 230.1
230.9-231.4
Broome 272.1-2725
Delaware 285.1-285.3
285.5-287.0
287.7 - 288.8
288.9-291.1
297.4 - 297.7
Sullivan 298.1 - 299.1
299.7 - 300.4
Orange 336 - 372
Rockland 373 -376

al bedrock <5 feet below surface
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4.1.1.2 Mineral Resources

Among the proposed Phase | facilities, no new areas affecting mineral resources were identified.
Therefore, no new or additional impacts are anticipated, and no further mitigation is needed.

4.1.1.3 Geologic Hazards

Geologic hazards that can affect underground pipelines and appurtenant facilities include
seismicity, landslides, and Kkarst terrain. These hazards were previously discussed in detail in the 2001
FEIS for the Millennium Pipeline Project. About 90 percent of the NYSEG Route Variation would be
parallel or adjacent to NYSEG’s existing ROW, and therefore would encounter the same geological
hazards as discussed in the 2001 FEIS. The Warwick Isle Route /variation would be located primarily on
new ROW through agricultural fields and farm roads and would not encounter any of these geological
hazards. The new compressor station would be located adjacent to the existing Corning Compressor
Station where no geologic hazards would be encountered.

4.1.1.4 Paleontological Resources

New York State Law Section 233 mandates the protection of any archaeological, paleontological,
or geological sites on state lands unless the sites are determined not to be of historic or scientific interest.
To this end, those projects or persons that would disturb archaeological, paleontological or geological
sites are required to obtain a section 233 permit. The Columbia Line A-5 replacement portion of the
Phase | Project would cross lands owned by New York State, particularly Harriman State Park, Sterling
Forest ® State Park, the Ramapo River, and Kakiat Park, all crossings would occur between MPs 367.9
and 376.7.

In August 2004, Millennium was granted permit #2127 in support of completing cultural
resources investigations within Harriman State Park. With the approval of the New York State Museum,
permit #2127 is being updated to include all state lands that would be crossed by the Phase I Project. The
amended or new permit would be filed with the Commission when obtained.

It is possible that paleontological materials may be present along the Warwick Isle Route
Variation in Orange County, New York. The variation would cross peat deposits which are known to
have yielded the remains of Pleistocene megafauna. For this reason, Millennium would monitor
construction in this and other peat bog locations in this area in a manner consistent with its Archeological
and Construction Work Plan for the Proposed Millennium Pipeline Project Black Dirt Area (Black Dirt
Plan). The Black Dirt Plan was developed in consultation with the New York State Department of
Agriculture and Markets (NYSDA&M) to address the impact of crossing this unique agricultural area and
was addressed in sections 4.2 and 5.2 of the 2001 Millennium Pipeline Project FEIS, and was provided in
appendix E2 of that document. In the event that megafauna remains are identified, Millennium would
stop construction pending consultation with the FERC and the New York State Historic Preservation
Officer (SHPO).

4.1.2 EMPIRE CONNECTOR PROJECT
4.1.2.1 Physiography

The Empire Connector Project would be located within the Central Lowlands and Alleghany
Plateau physiographic provinces of New York State. Glacial features and deposits of drumlins, eskers,

moraines and glacial lake sediments, underlain by upper-Silurian and lower- to middle-Devonian bedrock,
dominate the Central Lowland Province topography. The Alleghany Plateau Province consists of
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generally flat-lying limestone and shale of upper- to middle-Devonian age deposited in a warm shallow
inland sea. Alleghany Plateau bedrock has been uplifted to its current elevations and generally slopes
away to the south at a rate of about 50 feet per mile. Structural features are present in some locations and
generally are a result of layer-parallel shortening that occurred during the Alleghenian Orogeny, and
include vertical cleavage in shales and imbricated thrusts and styolites in limestones.

Blasting

Areas of potential shallow bedrock (or outcropping) that may require blasting to install the
pipeline were identified along the proposed alignment. Table 4.1.2-2 lists these areas and their
approximate mileposts. In areas of blasting, Empire would engage a licensed and state-approved blasting
contractor to comply with applicable federal, state, and local laws, regulations, and ordinances pertaining
to the use and management of explosives. Empire would prepare a project-specific Blasting Procedure to
address the proper management of explosives, blasting procedures, safety procedures, and pre-blast
notifications.

Table 4.1.2-2
Locations Where Blasting May Be Required Along Empire Connector Pipeline a/

County Approximate Milepost
Ontario 6.4-7.4

16.8-17.8

24.8-25.8
Yates 39.6

50.6 - 52.6
Schuyler 63.7-76.0
a/ bedrock <5 feet below surface

4.1.2.2 Mineral Resources

The construction ROW would cross one active NYSDEC-permitted sand and gravel pit property
owned by Dolomite Products Company, Inc. located just south of the New York State Thruway near
CMP 4.8. About 487 feet of this property would be crossed affecting about 0.8 acre (assuming a 75-foot-
wide construction ROW). The pipeline route across this property would be placed at the edge of the
active, cleared area and a forested area that occupies roughly the southern third of the property. In
addition two apparently inactive private fill borrow pits and one reclaimed (inactive) sand and gravel
quarry would be within 200 feet of the proposed construction ROW and would not be affected by project
construction.  Pipeline construction across the identified mining area may limit the area in which the
mining operations may expand. Empire may need to address this issue during its easement negotiations
with the property owner.

A currently inactive private sand and gravel pit was identified south of the Oakfield Compressor
Station site (SMP 47.0); however, mining is already restricted in the direction of the compressor station
because of the presence of the existing Empire State Pipeline and New York Power Authority power
transmission lines, both of which would be between the inactive gravel pit and proposed compressor
station. Therefore, there would be no impacts to mineral resources in the vicinity due to construction and
operation of the proposed Oakfield Compressor Station.
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4.1.2.3 Geologic Hazards
Seismic Risk

The proposed project area is considered to have a low potential for a seismic event of sufficient
magnitude to affect project construction and operation based on assessment of the potential seismic
ground motions in the project area using the National Earthquake Hazard Reduction Program (NEHRP)
Spectral Acceleration Maps and information available from the United States Geological Survey (USGS).
The NEHRP and USGS estimations are based on past seismic history and are used to develop provisions
of building codes (e.g., for structures, bridges, highways and utilities such as natural gas pipelines).

The New York State Preliminary Brittle Structures Map indicates that the proposed pipeline route
intersects three apparent subsurface faults showing relative movement as inferred from drill-hole data.
There are no mapped faults at the compressor station site. The NEHRP and USGS data indicate that the
closest recorded seismic event since 1973 was a shallow quake in 2001 with an epicenter located near
Bath, New York. This event was a 3.2 magnitude on the Nuttli scale, centered about 22 miles from the
Project. Thus based on the NEHRP and USGS information and the past history of the location we
conclude that the risk for seismic activity would be minimal.

Soil Ligquefaction

Seismically induced soil liquefaction is not considered to be a major risk to the pipeline and
appurtenant facilities. Soil liquefaction can occur when soft, unconsolidated sands and silts are water
saturated and subjected to intense seismic shaking. If these conditions exist and there is a 90 percent
probability of horizontal ground accelerations of greater than 10 percent of gravity in a 50 year period as
indicated by USGS Open File Report 82-1033 (Algermissen et al., 1982), the area is defined as having
potential for soil liquefaction.

The soils present in the project area have a limited potential for soil liquefaction. The proposed
pipeline alignment between CMP 3.3 and CMP 3.6 would cross a zone of alluvial silt and clay deposits,
and between CMP 18.6 and CMP 19.4 it would cross deposits of lacustrine silt and clay. These types of
soils may be prone to liquefaction if subjected to intense shaking as described above. The remaining
portions of the proposed pipeline alignment would be in glacial deposits that are not generally susceptible
to liquefaction. Based on the small amount of prone soil types, existence of overlying structures and
slopes, the lack of observable evidence of past failures, and the low potential for significant seismic
events, soil liquefaction risk is low.

Landslides

Empire reviewed the New York State Landslide Inventory Map (created from historical reports)
and only one slide was mapped in the project area. Near the proposed route, between CMP 24.4 and
CMP 25.4, individual slides in an area of steep slopes have been recorded (i.e., Flint Creek valley). The
proposed pipeline alignment through this area would generally follow a former Penn Central rail bed
through relatively flat terrain and stable soils. Based on field surveys, the areas adjacent to the former rail
bed do not exhibit observable evidence of remnant slides, slumps or slope failures. The natural
topography in this section has relatively shallow grades. Therefore, we believe that landslide risk in the
project areas is low.
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4.1.2.4 Paleontological Resources

No sensitive paleontological resources have been identified along the proposed pipeline route or
at the proposed compressor station site. We believe the potential risk to this resource is low.

4.1.3 ALGONQUIN RAMAPO EXPANSION PROJECT
4.1.3.1 Physiography

The Ramapo Expansion Project would be in the New England Uplands section of the New
England Province of the Appalachian Highlands Physiographic Region (Rodgers 1985, USFWS 1997,
USGS 2006). The New England Province is a northward extension of the larger Appalachian Highlands
and is a plateau-like upland that rises gradually from the sea but includes numerous mountain ranges and
individual peaks. The New England Uplands section is the largest of the geomorphic sections in the New
England Province extending from Canada, south and west through New England into the highlands of
New York and New Jersey. The area has been greatly modified through glaciation and represents some
of the region’s oldest landforms (USFWS 1997, USGS 2003).

Project facilities within New York and New Jersey would be in an area of the New England
Uplands known as the New York-New Jersey Highlands. The geology consists primarily of
metamorphic, crystalline rocks dominated by gneiss on the ridges and more easily erodible sedimentary
sandstone, dolomite, and shale underlying the valleys. The most recent (Wisconsin) glaciation extended
across much of the Highlands, leaving a terminal moraine trending east to west across the Highlands in
northern New Jersey. North of the moraine, there are significant accumulations of glacial till, outwash,
and numerous lakes and wetlands, reflecting the complicated drainage pattern of the glaciated region.
There are several major watersheds within the Highlands, including direct Hudson River drainages east
and west of the river, and the Passaic River, Wallkill River, Raritan River, and Delaware River drainages.

The Brookfield and Oxford, Connecticut sites would be in areas characterized by rolling hills and
low, rounded mountains interrupted by numerous, generally narrow valleys (Alter 1995). Throughout
much of the project area, the hills and valleys have a fairly well developed northeast to southwest trend
that is largely the result of glacial motion from the northwest (Standley and Caldwell 1976).

Blasting

Significant blasting is anticipated for the project. Replacement of the existing pipeline would
require site-specific blasting (estimated at about 80 percent of the ROW length) to excavate sufficient
trench depth to accommodate the larger diameter pipe. These locations would occur in areas with
surficial bedrock outcrops or in soils with shallow depth to bedrock. Some portions of the pipeline
replacement would require limited blasting to remove surface rock outcrops within the construction ROW
during grading to provide sufficient, stable work areas for the operation of construction equipment.
Depth to bedrock information was obtained by reviewing available map resources; Natural Resource
Conservation Service (NRCS) published County Soil Surveys and Soil Survey Geographic (SSURGO)
data.

Construction of the Oxford Compressor Station may involve some limited blasting depending on
the type and extent of rock encountered within the site. Algonquin would conduct soil borings to
determine the depth of bedrock to determine where blasting is likely to be required prior to construction.
Limited blasting or mechanical rock removal would be necessary at the Southeast Compressor Station to
expand the level areas within this existing facility to accommodate construction of new roads, buildings,
and equipment. Minor blasting or mechanical rock removal would likely be necessary to install new gas
coolers at Stony Point Compressor Station.
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Algonguin would implement appropriate pre- and post-blast surveys, coordinate with the
appropriate local authorities and develop a project-specific blasting program for the project. Blasting
activities would consist of shallow blasting with the initial installation of small drill holes and low charge
explosives. The blasting would be open-face blasts, in which the blast moves upward to the surface
instead of downward to avoid/minimize potential fracture impact, with controlled delays to relieve the
pressure in the rock. Prior to construction, Algonquin would contact each municipality along the pipeline
route to determine local ordinances or guidelines for blasting. Specific procedures would be followed for
each jurisdiction. During blasting, contractors would adopt and conform to "General Conditions and
Land Pipeline Specifications, Section V - Blasting”, created by Algonquin to enhance safety, and
minimize damage to adjacent areas and structures. The blasting specifications meet or exceed all
applicable federal, state and local requirements governing the use of explosives.

In addition to detailed specification requirements the blasting precautions would include:

e identifying public and private groundwater drinking wells and complete pre-blast sampling;
completing pre-blast inspections of nearby residences and other structures;

e installing blasting mats in congested areas, in shallow waterbodies, or near structures that could
be damaged by fly-rock;

e posting warning signals, flags, and barricades;

o following procedures for safe storage, handling, loading, firing, and disposal of explosive
materials;
manning adjacent pipeline valves for emergency response; and,

e controlling excessive vibration by limiting the size of charges and using charge delays that
stagger each charge in a series of explosions.

Monitoring and Mitigating the Effects of Blasting

Algonquin would conduct pre-blast surveys, with landowner permission, to assess the conditions
of structures or wells within 200 feet of the construction ROW where blasting is anticipated to occur. The
survey would include:

o informal discussions to familiarize the adjacent property owners with blasting effects and planned
precautions to be taken by Algonquin;
determination of the existence and location of site specific structures, utilities, and water wells;

o (detailed examination, photographs, and or video records of adjacent structures and utilities; and,
detailed mapping and measurement of large cracks, crack patterns, and other evidence of
structural distress.

The results of the survey would be summarized in a report that would be completed prior to the
initiation of blasting in the specific area. In the event property owners identify any damage or change to
properties, or if excessive peak particle velocities have been recorded, during the blasting operations,
Algonguin would perform an additional post-blast survey of the affected properties to verify the damage.
Once confirmed, Algonquin would either repair the damage or fairly compensate the owner for blast-
related damages.
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4.1.3.2 Mineral Resources

The Ramapo Expansion Project would not impact any known existing or future mining operations
in New Jersey and New York. The pipeline replacement would occur within an existing ROW and would
not cross any active or inactive mines. There are no known active mines within 0.25 mile of the pipeline
replacement portion of the project or the proposed Oxford Compressor Station site.

Construction of Algonquin’s proposed M&R Station at the Brookfield Compressor Station site on
High Meadow Road is unlikely to affect active or planned mining or quarrying activities. See section
4.1.4.2 for additional information about historic mineral development at this location.

Proposed modifications at compressor stations in New Jersey and New York, and new
construction at the proposed Oxford Compressor Station site in Connecticut, would occur at locations
where there is no active or inactive mines or gravel operations, therefore the project would have no
impact on these mineral resources.

4.1.3.3 Geologic Hazards

Geologic hazards are not anticipated to be a significant factor in construction, operation or
maintenance of the Ramapo Expansion Project facilities.

Seismic Risk

The USGS database titled "Quaternary Faults and Folds by State and Region™ summarizes
surficial geologic evidence of faults that have ruptured during the Quaternary Period (recent geologic
history). According to this database, no potentially dangerous faults would be in the project area.
However, an area of active seismic activity known as the Ramapo Fault System does occur in the area of
the project facilities in New York and New Jersey. The Ramapo Fault is part of a system of northeast
striking, southeast-dipping faults, which are mapped from southeastern New York through New Jersey to
eastern Pennsylvania and beyond. Numerous minor earthquakes have been recorded in the Ramapo Fault
Zone, a 10 to 20-mile-wide area lying adjacent to, and west of the actual fault. Earthquakes in the region
do not break the ground surface (have surface expression or displacement), their foci are at least two to
three miles below the Earth's surface as determined by seismographic records.

Historically, the probability of high intensity earthquakes within the project area has been very
low. Seismic risk for the proposed project would be low due to the low potential for strong ground
accelerations in this area (USGS 1996).

Soil Liquefaction

Soils subject to liquefaction are not common along the pipeline replacement ROW or at the
existing and proposed compressor station and aboveground facility sites. This, combined with the low
likelihood of a high intensity earthquake, produces a situation that is unlikely to result in soil liquefaction
in the project areas (Frankel et al. 2002).

Landslide/Subsidence

The project areas in New York, New Jersey, and Connecticut would not be underlain by
carbonate rock or other rock types in which karst topography is likely to develop; therefore the formation
of sink holes or ground subsidence as a result of karst topography is not expected in any of the project
areas.
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There is no active or historic underground mining within the project area. So, there would be no
risk of subsidence due to underground mining.

According to the Digital Compilation of the “Landslide Overview Map of the Conterminous
United States” (USGS Open-File Report 97-289), the Ramapo Expansion Project facilities would be in
areas of varying susceptibility to landslides. The granite and metamorphic rocks of the region are locally
unstable and the marine and lacustrine clays along the Hudson River are prone to slumping. However,
landslides are not expected to affect the Ramapo Expansion Project areas.

Implementation of the erosion control and restoration measures as described in our Plan and
Procedures and Algonquin’s E&SCP are anticipated to adequately mitigate potential ground failure
situations. Use of these best management practices would minimize the instability created during
construction by controlling off-ROW sedimentation and erosion within construction workspaces.

4.1.3.4 Paleontological Resources

Bedrock at the various, proposed project facility sites consists of rock types that are unlikely to
hold paleontological resources due to the processes involved in their formation (New York
Paleontological Society 2006). Areas underlain by igneous and metamorphic rocks or that are covered by
glacial till are not likely to have been conducive to preserving fossil remains. The sedimentary bedrock
underlying the project areas may possess paleontological resources. However, if they occur, they would
occur at a depth of about 400 to 2,200 feet below the ground surface and would not be affected by
proposed construction activities.  Algonquin indicates that it would contact the New York State
Geological Survey, the New Jersey Geological Survey, or the Connecticut Geological and Natural History
Survey as appropriate, if it discovers paleontological resources during project construction. We anticipate
that construction of the Ramapo Expansion Project would have minimal affect on paleontological
resources.

4.1.4 IROQUOIS MARKETACCESS PROJECT
4.1.4.1 Physiography

The Brookfield, Connecticut and Dover, New York sites would be in the New England
physiographic province (Rodgers 1985), which has previously been described in section 4.1.3.1
(Physiography, Algonquin). Elevations in the project area range from about 432 feet along High Meadow
Road, down gradient southward to an elevation of 380 feet along the Iroquois pipeline ROW.

4.1.4.2 Mineral Resources

The proposed construction of the MarketAccess Project would not affect existing or future
extraction of mineral resources. lroquois owns both project locations, which do not possess active mines.

Aerial photography of the Brookfield Compressor Station site taken in 1963 shows that much of
the 68.3-acre property was excavated actively and/or used for gravel processing/asphalt production
operations (ENSR 2000). A 1979 aerial photograph shows less of the property being used for these
operations, and vegetation re-establishing in previously disturbed areas. The Mines Master Index File
identifies the property as a non-coal mining facility that has been permanently abandoned. USGS
topographic maps also identify the areas of gravel and sand mining at the Brookfield site, although these
gravel operations have ceased and are no longer active on the site.
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An active sand and gravel operation is located to the north of and adjacent to the Dover

Compressor Station property. The proposed addition of the gas coolers to this existing compressor station
would affect this on-going mining operation.

4.1.4.3 Geologic Hazards
Seismic Risk

According to the USGS (1996) seismic hazards maps, no active faults would be near the project
area; therefore, the seismic risk in the project area would be low. We received a comment about the
presence of faults near the proposed Brookfield Compressor Station that cross the existing pipeline ROW.
Seismic hazard would be limited to a large-scale catastrophic earthquake. The likelihood of such an
earthquake occurring in this area is remote. Further, no adverse impact on the existing pipeline would be
anticipated since natural gas pipelines exhibit good inherent ductility.

Soil Liquefaction

Soils subject to liquefaction are not common at either site location. This, combined with the low
likelihood of a high intensity earthquake, produces a situation that is unlikely to result in soil liquefaction
in the project areas

Karst Topography

The project area would not be underlain by carbonate rock or other rock types in which karst
topography is likely to develop; therefore the formation of sink holes or ground subsidence as a result of
karst topography is not expected in any of the project areas.

Landslides/Subsidence

Data from USGS Open File Report 97-289 (Godt 1997), Landslide Overview of the
Conterminous United States, indicates that both project sites would have a low landslide incidence of less
than 1.5 percent. Also the proposed construction activities would not involve work activities in steeply
sloping areas, which could potentially become destabilized resulting in a landslide.

There is no active or historic underground mining within the project area. So, there would be no
risk of subsidence due to underground mining.

4.1.4.4 Paleontological Resources

The geologic units underlying the Brookfield and Dover Compressor Station sites are comprised
of metamorphosed bedrock and glacial deposits. Areas underlain by igneous and metamorphic rocks or
that are covered by glacial till are not likely to have been conducive to preserving fossil remains. We
anticipate that construction of the MarketAccess Project would have minimal affect on paleontological
resources.
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4.2 SOILS
Introduction

Pipeline construction and operation could adversely affect soils in several ways. Potential
increases in soil erosion (from water and/or wind), loss of soil productivity through soil compaction,
damage to soil structure, loss of soil fertility by inversion of soil horizons (i.e., mixing of topsoil and
subsoil), and damage to drainage tile systems could result in poor or very poor revegetation, which is
necessary for stabilization and restoration of the construction ROW. Most of the soils in New York and
New England are glacially derived and have a thin (about 3 to 12 inches thick) layer of topsoil. The
relatively high year-round moisture content of soils in the project area makes them susceptible to long-
term damage from construction when wet, which can lead to a condition of soil plasticity (a liquid-like
state of consistency). The discussion below focuses on impacts and mitigation to soils in general and in
agricultural areas. This discussion is applicable to all areas where the NE-07 Project would affect soils.

Soil Erosion

Potentially, one of the most severe impacts on soils from pipeline construction is erosion. Many
stages of pipeline construction, including vegetation clearing, grading, topsoil segregation, open trenching
and backfilling destabilize the soil material and make it susceptible to water and wind erosion. The most
susceptible time for erosion to occur is after initial vegetative clearing and grading and before
reestablishment of a vegetative cover. A soil’s susceptibility to erosion varies and is a function of its
characteristics, such as soil texture, structure, topography (steepness of slope), amount of surface cover
(vegetative or other), and climate. Erosion potential increases the longer soils are left bare. Erosion from
water primarily occurs in loose soils on moderate to steep slopes. Many glacial till subsoils are
proportionally high in silt and remain better bonded than sandier subsoils when exposed. However,
gullying can occur along backfilled trenches with their destabilized spoil (subsoil and substrata) materials.
Wind erosion can occur in dry, sandy soils where vegetative cover is difficult to establish and maintain.
Soil erosion could also result from off-road vehicle traffic, resulting in ruts and gullies on the sloped
portions of the ROW following construction.

Soil erosion for all affected soils can be reduced with both temporary and permanent erosion
control practices. These controls include temporary and permanent structures such as slope breakers,
sediment barriers, and trench barriers and breakers. An erosion hazard can also be reduced by stabilizing
the soil surface with temporary and permanent planting and mulching, minimizing the time of soil
disturbance, avoiding construction during periods of maximum runoff, and reestablishing contours and
vegetative cover as soon as possible. Many potential impacts from soil erosion can be reduced by
minimizing the duration of time between initial grading and backfilling and restoration of the ROW.

Soil Compaction and Damage to Soil Structure

The movement of heavy construction equipment back and forth along the construction ROW and
access roads can result in soil compaction. This can have severe impact which can be problematic in
agricultural and residential areas. Soil compaction damages soil structure and reduces pore space, which
impedes the movement of air and water to plant roots, resulting in loss of soil productivity and lower
growth rates. Damage to soil structure makes soils more susceptible to erosion and inhibits natural
drainage. When soils are wet, compaction and rutting invert or mix the fertile topsoil and the subsoil.
Generally, soil is most prone to structural damage during the wettest part of the spring and fall seasons, or
in areas of poor drainage. However, abundant year-round moisture in the Northeast makes the vast
majority of glacial till, alluvial, and lacustrine soils prone to compaction and structural damage during and
following each heavy rainstorm. Clodding and/or rutting at shallow depths complicates planting in
agricultural areas and can increase the erosion potential.
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Mitigation measures to reduce soil compaction and soil horizon inversion begin with scheduled
avoidance of heavy construction and restoration during excessively wet spring and fall periods. Topsoil
segregation and subsurface plowing (deep ripping and soil-profile shattering), particularly in agricultural
areas, can help control and mitigate the multiple effects of soil compaction due to construction.

Loss of Soil Fertility

Trenching and backfilling, as well as the concentrated movement of construction equipment
along the construction ROW, can result in mixing of topsoil and subsoil and can dilute the productivity of
the soil by mixing the physical and chemical properties of the topsoil with the low fertility subsoil. This
is especially true in the thin, glacially derived loams of the Northeast. In addition, construction activities,
including trench blasting in shallow-to-bedrock soils, could introduce rock into topsoil and interfere with
the operation of agricultural equipment.

Mitigation measures include topsoil segregation before trenching in cropland, hay, improved
pasture land, wetlands (without saturated soils or standing water), and residential areas, and the removal
of excess rock having a 4-inch or greater diameter from the disturbed portions of the soil profile (soil
horizons) during the progressive phases of soil restoration. However, even with careful topsoil
segregation, some mixing of the topsoil and subsoil can occur during backfilling and restoration.
Following construction, the rock content of the disturbed area would be comparable to the surrounding
undisturbed areas. Fly-rock from blasting can be contained by matting or controlled blasting techniques.
Although some loss of soil fertility may be expected immediately following construction, these measures
can help minimize the severity and duration of the impact.

Poor Revegetation

Revegetation is necessary for the stabilization and restoration of the construction ROW.
Revegetation potential is inhibited by soil erosion (from water and/or wind), loss of soil productivity
through soil compaction, damage to soil structure, loss of soil fertility (i.e., mixing of topsoil and subsoil),
damage to drainage tile systems, seeding methods, and planting conditions. The effect of construction on
these factors could lead to poor or very poor revegetation potential.

Mitigation measures include soil additives and seeding requirements in accordance with written
recommendations obtained from the local soil conservation authority or land management agencies. To
minimize the time bare soils are exposed, our Plan recommends completing final grading within 10
calendar days of backfilling, weather and soil conditions permitting. If unsuitable soil conditions for final
grading persist for more than 14 calendar days, temporary stabilization measures (including temporary
seeding or mulching) would be completed. However, in no case would final grading be delayed beyond
the next seeding season.

Because off-road vehicles (ORV) can affect revegetation on the ROW and contribute to rutting
and soil erosion, efforts would be made to control unauthorized ORV use of the ROW.
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Potential Changes to Drainage

Trenching and sidehill (cross slope) construction grading can alter the natural, lateral drainage
pathways along the subsoil horizons of many glacial tills and other affected soils. This occurs when
trenching obliterates the natural planes of drainage and are evidenced by concentrated points of seepage or
drainage accumulation that are created or enlarged along the trench or the side cut. These impacts would be
mitigated after the extent of damage has been observed as part of post-construction monitoring.

Movement of heavy construction equipment along the construction ROW could cause breakage or
misalignment of drain tiles. Trenching could also cause drain tile damage and obliterate old “stone drain”
lines, affecting farm management (tillage, planting, and harvesting) by causing wet unworkable conditions.
This would lower future crop production if such damage is not corrected. Although the location of old, yet
functioning, stone drains can seldom be determined before construction, the mitigation of drain tile damage
can be helped by locating the fields with drain tiles during preconstruction consultation with landowners and
appropriate Federal, state, and local conservation agencies. Drain lines that may be affected by construction
would then be clearly staked before construction. Tile damage from vehicular movement or trenching
would be repaired by probing the tile to determine the extent of misalignment, or breakage, and replacing the
damaged sections. Affected stone drains are usually difficult to detect until the damage is noted by
concentrated seepage and saturation during or after construction. Damaged stone drain systems in the
project area cannot be repaired and would be mitigated with replacement drain tile systems.

The project sponsors have contacted affected landowners and the local NRCS to identify the
locations of drainage tiles and have identified those fields with drainage tiles. All agricultural areas would
be monitored for crop productivity for 2 years following construction, and appropriate mitigation (i.e.,
additional decompaction, additional rock removal, and/or installing additional drain tiles) would be done as
necessary to correct for reduced crop productivity.

4.2.1 MILLENNIUM PIPELINE PROJECT - PHASE |

The information provided in this section represents updated information collected and analyzed for
the facilities Millennium proposes to amend. Since this application represents a request for an amendment
of the existing certificate for the Millennium Pipeline Project, this section will be highly focused. The
nature of the amendment (i.e., the construction of a portion of a previously authorized and environmentally
reviewed project) is such that the resources that would potentially be affected do not change substantially
from those that were identified in the FEIS for the Millennium Pipeline Project issued by the Commission in
October 2001. The most significant change in the scope of the project relative to soils is the installation of a
new compressor station adjacent to Columbia’s existing Corning Compressor Station in Steuben County,
New York; the incorporation of three route variations totaling about 19 miles along the existing NYSEG
powerline ROW in Chemung, Tioga, Broome, and Delaware Counties; the continued use of a 7-mile-long
segments of Columbia’s existing 24-inch-diameter Line A-5 pipeline in the Neversink River area; and a
1.21-mile route variation around a proposed Warwick Isle residential subdivision.

4.2.1.1 Pipeline Facilities

The modified Phase | Project pipeline route would not affect soil types that differ significantly from
those previously presented in project documents concerning soils for the Millennium Pipeline Project.
Although the route of the pipeline has undergone minor adjustments, none of these adjustments would alter
the basic information presented for the Millennium Pipeline Project in the 2001 FEIS (see section 4.2 and
5.2 of that document).
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The proposed project modifications would not affect the magnitude of impacts on soils or the
mitigation previously described and required in project documents. Implementation of Millennium’s ECS,
which is based on our Plan and Procedures, during construction and restoration of disturbed workspaces,
would minimize impacts to soils. Millennium’s ECS was developed in consultation with the NYSDA&M
and also addresses issues related to construction through agricultural areas and particularly addresses issues
related to construction through and restoration of agricultural lands with high water tables and drain tiles.

Also developed during the analysis of the Millennium Pipeline Project was a site-specific plan for
crossing the Black Dirt areas in Orange County, New York. The Black Dirt Plan addresses construction
impacts, restoration, and monitoring (during construction and after restoration is complete) within this
unique area. The Black Dirt Plan was developed in cooperation with and reviewed by the New York SHPO,
NYSDA&M, Orange County Soil and Water Conservation District (SWCD), Orange County Cornell
Cooperative Extension, the Wallkill Valley Drainage Improvement Association, and affected landowners. It
was addressed in sections 4.2 and 5.2 of the 2001 Millennium Pipeline Project FEIS, and was provided in
appendix E2 of that document. Millennium would use the Black Dirt Plan as appropriate along the Warwick
Isle Route Variation where this unique soil type may be affected.

Use of Millennium’s ECS and the Black Dirt Plan would minimize impacts to soils that would be
affected by construction of the Phase | Project facilities.

Columbia Line A-5 Replacement

The soil series that would be crossed by Columbia’s proposed pipeline replacement are classified by
the NRCS as the Charlton-Hollis-Chatfield soil association, characterized as having relatively thin topsoils
over crystalline bedrock, and as being stony, low in fertility, and well-drained. Topsoils are typically less
than two feet thick and exhibit large amounts of gravel and rock. These soils can be on relatively flat to very
steep terrain and are susceptible to erosion. Surface boulders and rock outcrops are common throughout the
length of the proposed project except for the Ramapo Valley floodplain crossing. About 4 acres of wetland
soils would be disturbed. No prime farmland soils or areas used for agriculture would be disturbed or
crossed by the project.

The greatest potential impacts on the soils encountered along the proposed project would result from
the mixing of infertile lower horizons with more fertile upper horizons, and loss of topsoil on steep slopes
from disturbance and erosion during construction and operation. Introduction of excavated and blasted rock
material into the soil profile is possible. Compaction damage is always a possibility during construction in
excessively wet conditions or in wetland soils.

Millennium and Columbia have proposed that Millennium construct the Line A-5 Replacement
Project; so, Millennium’s ECS would be implemented. It contains specific construction methods and
mitigation measures including: use of soil erosion control devices; segregation of topsoil and subsoil during
grading, trenching, and backfilling in all non-saturated wetlands, residential areas, and other areas where
requested by the landowner; soil de-compaction in severely compacted residential areas; use of rock for
backfilling only up to the level of the surrounding bedrock; re-contouring of disturbed ROW; and restoration
of vegetation using seed mixtures developed by Columbia and seeding methods developed in consultation
with local soil conservation authorities or land management agencies.

Columbia/Millennium would conduct follow-up inspections of all disturbed areas after the first and
second growing seasons to determine the success of re-vegetation. If vegetative cover or density is not
similar to adjacent undisturbed land or excessive amounts of noxious weeds are present after two full
growing seasons, Columbia/Millennium would hire a professional agronomist to determine the need for
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additional restoration measures and would implement those measures. The use of procedures in the ECS
would minimize soil impacts during construction and would aid re-vegetation efforts to ensure long-term
soil stability and avoid long-term adverse impacts to soils.

Some public commenters have suggested that the additional excavation required for construction of
the 30-inch-diameter pipeline to replace the existing 8-inch-diameter pipeline would increase the existing
erosion problem on the Line A-5 ROW through the community of Laurel Ridge. Columbia has responded
that this pipeline was installed in 1949 and replacement of this aging pipeline is necessary to insure its safety
and continued system operation. After installation of the new pipeline is completed, Columbia would
continue to monitor and repair ROWSs when there are erosion problems. We believe that implementation of
DOT and FERC requirements should adequately address any existing or future erosion problems.

4.2.1.2 Aboveground Facilities

The proposed Millennium/Corning Compressor Station site would be in an area where the soil unit
is identified as Arnot channery silt loam, 2 to 20 percent slopes (USDA — SCS 1978). This soil is typically
shallow to bedrock and well drained to moderately well drained. Due to these characteristics, the soil is
subject to drought. This soil is not classified as a prime farmland soil or farmland soil of statewide
importance.

The soil impacts identified at the site of the proposed compressor station would not substantially
affect project construction. The potential for shallow bedrock would be accounted for during facility design;
however, Millennium does not anticipate that blasting would be required. The possible effect of droughty
soils inhibiting revegetation of areas surrounding the compressor station would be minimized through
monitoring and maintenance of the restored areas consistent with Millennium’s ECS. We believe that
implementation of Millennium’s ECS during construction, restoration, and operation of the proposed
facilities would minimize impacts to soils.

4.2.2 EMPIRE CONNECTOR PROJECT
4.2.2.1 Pipeline Facilities

Soil associations crossed by the pipeline portion of the project were identified from the soil surveys
of Ontario/Yates, Schuyler, and Steuben Counties, New York, dated June 1958, June 1979, and July 1978,
respectively. Data regarding soils that would be crossed in Chemung County were acquired from the Soil
Survey Geographic Database (SSURGO) for Chemung County, U.S. Department of Agriculture Natural
Resources Conservation Service (2004).

These soil associations are listed as follows:
Arkport-Dunkirk Association: This association consists of sandy soils and silty soils derived from glacial-

lake materials. The topography covered by this association is complex and strongly sloping in parts. The
soils are permeable, well-drained, and mostly strongly sloping.

Palmyra-Ontario Association: This association consists of about 70 to 90 percent of gently sloping to nearly
level areas that are suited to crops. Drainage is generally good throughout the association.

The Arkport-Dunkirk and Palmyra-Ontario Associations are crossed by the Empire Connector Project
facilities at the northernmost end of the route (including SMP 0.0 to SMP 1.2 and CMP 0.0 to CMP 7.5).
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Odessa-Schoharie Association: This association occurs on areas of glacial lake clays with slopes primarily
less than 10 percent. About 80 to 95 percent of this association is suited to crops with about ten percent of
this as good cropland. The Odessa-Schoharie Association is crossed by the Empire Connector Project
facilities at the north end of the route, primarily in the central portion of Ontario County (CMP 7.5 to CMP
18.3).

Honeoye-Lima Association: About 80 percent of this association consists of gently undulating soils suited
to crops. The remaining 20 percent is unsuited to tilled crops and consist of wet soils or sloping soils that
border stream valleys. The Honeoye-Lima Association is crossed by the project facilities at the north end of
the route, primarily in the southern Ontario County and northern Yates County (CMP 18.3 to CMP 19.7 and
CMP 20.6 to CMP 43.3).

Darien-Romulus Association: This association is comprised of moderately fine-textured soils on glacial till
that were derived primarily from clay shales. Slopes are gentle and soils are imperfectly-drained to poorly-
drained. This soil is not suited to cropland, and few if any good croplands are found in this association. The
Darien-Romulus Association soils crossed by the project facilities are limited to a small area in Ontario
County (CMP 19.7 to CMP 20.6).

Lansing-Darien Association: This association consists of soils with parent material derived from clay shales
and glacial till. About 40 percent of this association comprises well-drained, medium-textured soils; 40
percent comprises imperfectly-drained, moderately fine-textured soils; and the remainder consists of poorly-
and very poorly-drained soils overlying glacial till. About 70 to 90 percent of this association is suited to
crops, and about 10 to 20 percent of this is characterized as good cropland. The Lansing-Darien Association
soils crossed by the Empire Connector Project facilities are limited to small area in central Yates County
(CMP 43.3 to CMP 43.8).

Erie-Langsford Association: This association consists of gently sloping, acidic, poorly to moderately well
drained soils. There is very little good cropland in this association; however, up to 40 percent is fair
cropland. The Erie-Langsford Association is crossed by the Empire Connector Project facilities in the
central portion of Yates County (CMP 43.8 to CMP 46.6).

Mardin-Fremont-Volusia Association: This association lies on broad smooth hilltops with slopes mostly
less than 15 percent. Most of the soils are moderately well-drained or imperfectly-drained. There is very
little good cropland in this association. The Mardin-Fremont-Volusia Association is crossed by the Empire
Connector Project facilities in the central portion of Yates County (CMP 46.6 to CMP 51.7).

Volusia-Mardin Association: This association consists of gently sloping, acidic, poorly to moderately well-
drained medium textured soils. Most of this association is considered poor for cropland, due to areas of poor
internal drainage and the presence of a very hard substratum which are not suited for establishing drainage.

Mardin-Bath Association: This association consists of predominantly-sloping and moderately steep, deep,
moderately well-drained and well-drained, medium-textured soils that are underlain by dense poorly-drained
soil, located generally on uplands.

Valois-Howard-Chenango Association: This association consists of gently-sloping, deep, well-drained and
somewhat excessively-drained, medium-textured soils in valleys and on plains.

The Volusia-Mardin, Mardin-Bath and Valois-Howard Chenango Associations are crossed by the Empire
Connector Project facilities in the southern Yates County and northern Schuyler County (CMP 54.1 to CMP
55.8 and CMP 56.5 to CMP 68.8).
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Mardin-Volusia-Lordstown Association: This association is composed partly of gently sloping to steep,
moderately well-drained soils that are underlain by dense poorly-drained soils. The remainder consists of
moderately steep to very steep, well-drained, moderately-deep soils underlain by sandstone bedrock, located
generally on uplands. The Mardin-Volusia-Lordstown Association is crossed by the project facilities at the
southern end of the route, in Schuyler, Chemung and Steuben Counties (CMP 68.8 to CMP 76.9).

4.2.2.2 Aboveground Facilities

An assessment of the soils at the proposed Oakfield Compressor Station site was completed using
the Soil Survey of Genesee County, New York (dated March 1969) data. The soil series at the compressor
station site are summarized on table 4.2-1.

The total construction workspace for the compressor station site would be about 17.8 acres in size.
About 6.6 acres would be occupied by permanent facilities (compressor station, access road, valve site). Up
to about 6.9 acres of prime farmland, or about 39 percent of the 17.8-acre compressor station site, would be
affected by construction. About 3.3 acres of prime farmland, or about 19 percent of the site, would be
affected permanently by operation of the proposed Oakfield Compressor Station. The Ontario series soils,
Ovid Silt Loam (OvA), could be included as prime farmland soils if properly drained. This would add about
2.3 acres of designated prime farmland soils to the proposed permanent and temporary work areas. The soil
series that would be affected by construction of the proposed Oakfield Compressor Station are shown in
table 4.2-1.

Table 4.2-1.
Summary of Soil Series at Oakfield Compressor Station
Empire Connector Project

Temporary Permanent
(Construction) Work  (Operation) Work

Prime Area Area
Soil Map Unit Farmland® acres % ofarea  acres % of area
HIB - Hilton Loam, 0 to 3 percent slopes Yes 34 19.1 1.0 15.2
La - Lakemont Silty Clay Loam No 0.1 0.6 0.1 15
OdA - Odessa Silt Loam, 0 to 2 percent slopes No 0.4 2.2 0.4 6.1
OnB - Ontario Loam, 3 to 8 percent slopes Yes 35 19.7 2.3 34.8
OnC - Ontario Loam, 8 to 15 percent slopes No 2.0 11.2 1.3 19.7
OVA - Ovid Silt Loam, 8 to 15 percent slopes No 0.1 0.6 0.1 15
OVB - Ovid Silt Loam, 3 to 8 percent slopes? No 7.7 43.3 1.1 16.7
PaC - Palmyra gravelly loam, 8 to 15 percent slopes No 0.6 34 0.3 4.5

Totals: 17.8 100.0 6.6 100.0

Notes:
1. Prime farmland designation identified by Genesee Soil & Water Conservation District data.
2. Ontario series soils (OvA) not prime farmland unless soils are drained.

Empire would implement its Erosion and Sedimentation Control and Agricultural Mitigation Plan
(ESCAMP) during construction, restoration, and operation of the proposed facilities. The ESCAMP was
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developed in consultation with the NYSDA&M and local soil conservation agencies and is consistent with
our Plan and Procedures.

The NYSDA&M filed a number of recommendations and clarifications for the ESCAMP in a letter
dated April 21, 2006. In response to the comments, Empire revised the ESCAMP in May 2006 (Appendix
E2). Empire incorporated some of NYSDA&M’s recommendations into the ESCAMP. Regarding
agricultural biosecurity BMPs (i.e., noxious weeds and soil-borne pathogens), Empire would consult with
appropriate agencies and develop specific, practical, cost-effective procedures to mitigate significant
agricultural biosecurity risks, if they are determined to exist in the project area. The NYSDA&M requested
that Empire include language in the ESCAMP stating that restored farmlands would not be disturbed when
accessing sites to remove sediment barriers. In response, Empire proposed that access to restored farmlands
for the removal of sediment barriers would be limited to light-weight, wide-tired vehicles. Instead of
applying NYSDA&M'’s recommended spacing for trench breakers in agricultural lands, Empire intends to
use the spacing recommended in our Plan and Procedures. The NYSDA&M recommended soil testing at
400-foot intervals for determining soil additives and ditching. Empire responded that they would use a
suitable spacing, but that it felt it would be inappropriate to prescribe the testing interval. The
NYSDA&M'’s recommendations for preparing a winterization plan and additional BMP drawing(s)
depicting typical dewatering temporary holding areas(s) would be addressed by Empire in future filings.

Empire would construct and operate the project in a manner to avoid or minimize soils impacts to
the extent practicable and restore agricultural crop productivity to original or better conditions. Empire
would take steps to avoid or minimize (during construction and operation) impacts to soils related to erosion,
compaction, shallow bedrock, and wet soils.

Procedures in the ESCAMP that Empire would employ during construction and operation include:
installation of slope breakers, temporary sediment barriers and permanent trench breakers; topsoil
segregation in wetlands, agricultural areas and residential lands; and the stabilization of exposed surfaces
through revegetation and mulching.

During the landowner public outreach program and at the time that access to private property was
requested for survey purposes, Empire inquired about the presence of drainage tiles and irrigation systems
on agricultural lands in the project area. A review of aerial photography and consultation with the SWCD
and NYSDA&M staff were utilized to gather additional information on drainage tiles and irrigation systems
that would allow rerouting of the proposed pipeline through agricultural areas to avoid or cause less
disturbance to drainage systems. Significant efforts were made to avoid or minimize potential impacts to
drain tiles during the route selection. Ultimately, the selection of the route through agricultural land took
into consideration the soils crossed, presence of tiles, crop rotation strip alignments, individual landowner
requests, and routing requirements for construction. Landowner preferences were accommodated where
feasible to avoid or minimize potential impacts.

The NYSDA&M identified other specific concerns through agricultural areas including soil
compaction, soil compaction mitigation, and trench water management in locations of high water tables
(HWT), which are listed in table 4.2-2. The total length along the pipeline construction ROW where HWT
would likely be encountered is about 26.2 miles. The primary agricultural concerns associated with HWT
soils are trench sloughing (possibly requiring additional work space in response to larger volumes of spoil),
trench dewatering (possibly resulting in crop loss due to prolonged saturation in any areas lacking drainage
outlets), and development of post-construction seeps in HWT fragipan soils (possibly resulting in crop
damage). Empire has incorporated these identified concerns along with appropriate mitigation steps into its
ESCAMP. Additional general mitigation steps (such as coordination of agency input) and specific
mitigation recommend by the NYSDA&M for soil conservation, subsoil decompaction, trench
crowning/settling, and monitoring of soil moisture and compaction during construction have been
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incorporated into Attachment 1 of the ESCAMP (appendix E2), the Soil Protection and Subsoil
Decompaction Plan. On April 24, 2006, the NYSDA&M recommended additional revisions, additions, and
clarifications to the ESCAMP to reflect continued consultation it has had with Empire in developing
mitigation steps and construction procedures. These have been included in a revised ESCAMP as described
in section 4.2.2.2.

We believe that use of Empire’s ESCAMP, as modified, would minimize impacts to soils in
agricultural and other areas.

Table 4.2-2
Summary of Soil Associations With High Water Tables
Along Pipeline Empire Connector Project

Soil Association County  Soil Unit Description

(CMP)
Palmyra-Ontario Ontario Lr- Lima silt loam, 0 to 3 percent slopes 15-16
Kb- Kendaia silt loam, 0 to 3 percent slopes 1.8-2.0
Ls- Lima silt loam, 3 to 10 percent slopes 20-21
Kb- Kendaia silt loam, 0 to 3 percent slopes 21-21
Ls- Lima silt loam, 3 to 10 percent slopes 21-23
Lr- Lima silt loam, 0 to 3 percent slopes 2.3-2.3
Kb- Kendaia silt loam, 0 to 3 percent slopes 2.3-24
Kb- Kendaia silt loam, 0 to 3 percent slopes 30-31
Lr- Lima silt loam, O to 3 percent slopes 3.1-32
Lp- Lima silt loam, 12 to 20 in. deep, O to 3 perc. slopes 6.4-6.6
Odessa-Schoharie Kb- Kendaia silt loam, 0 to 3 percent slopes 10.5-10.5
Kb- Kendaia silt loam, 0 to 3 percent slopes 10.5-10.6
Kc- Kendaia silt loam, 3 to 8 percent slopes 10.6 - 10.6
Lr- Lima silt loam, 0 to 3 percent slopes 19.3-194
Kb- Kendaia silt loam, 0 to 3 percent slopes 19.4-19.4
Lr- Lima silt loam, 0 to 3 percent slopes 19.4-19.8
Darien-Romulus Ls- Lima silt loam, 3 to 10 percent slopes 19.8-19.9
Lr- Lima silt loam, 0 to 3 percent slopes 20.4-20.5
Lr- Lima silt loam, 0 to 3 percent slopes 20.5-20.5
Honeoye-Lima Kb- Kendaia silt loam, 0 to 3 percent slopes 20.7 - 20.7
Lo- Lima fine sandy loam, 3 to 10 percent slopes 21.2-21.2
Kb- Kendaia silt loam, 0 to 3 percent slopes 21.2-213
Ln- Lima fine sandy loam, O to 3 percent slopes 21.3-214
Ln- Lima fine sandy loam, 0 to 3 percent slopes 21.5-21.7
Ln- Lima fine sandy loam, 0 to 3 percent slopes 21.7-22.0
Kb- Kendaia silt loam, 0 to 3 percent slopes 22.0-22.2
Lr- Lima silt loam, 0 to 3 percent slopes 22.2-22.4
Lo- Lima fine sandy loam, 3 to 10 percent slopes 225-225
Kb- Kendaia silt loam, 0 to 3 percent slopes 225-22.6
Kb- Kendaia silt loam, 0 to 3 percent slopes 22.6 -22.6
Ln- Lima fine sandy loam, 0 to 3 percent slopes 22.6 - 22.7
Kb- Kendaia silt loam, 0 to 3 percent slopes 22.7-22.7
Ln- Lima fine sandy loam, O to 3 percent slopes 22.7-22.7
Ln- Lima fine sandy loam, O to 3 percent slopes 22.7-22.7
Ln- Lima fine sandy loam, 0 to 3 percent slopes 22.7-22.7
Ln- Lima fine sandy loam, 0 to 3 percent slopes 22.7-22.8
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Table 4.2-2 (cont’d)

Summary of Soil Associations With High Water Tables

Along Pipeline Empire Connector Project

Soil Association County  Soil Unit Description (CMP)
Ln- Lima fine sandy loam, 0 to 3 percent slopes 22.8-23.2
Kb- Kendaia silt loam, 0 to 3 percent slopes 23.2-23.2
Lo- Lima fine sandy loam, 3 to 10 percent slopes 23.2-23.2
Kb- Kendaia silt loam, 0 to 3 percent slopes 23.2-233
Lo- Lima fine sandy loam, 3 to 10 percent slopes 23.4-23.6
Ln- Lima fine sandy loam, 0 to 3 percent slopes 23.6 - 23.6
Lo- Lima fine sandy loam, 3 to 10 percent slopes 23.6 - 23.7
Ln- Lima fine sandy loam, 0 to 3 percent slopes 23.7-23.8
Lo- Lima fine sandy loam, 3 to 10 percent slopes 23.8-24.1
Ln- Lima fine sandy loam, O to 3 percent slopes 24.1-24.3
Lo- Lima fine sandy loam, 3 to 10 percent slopes 24.4-24.7
Lo- Lima fine sandy loam, 3 to 10 percent slopes 25.2-25.6
Lo- Lima fine sandy loam, 3 to 10 percent slopes 25.7-26.1
Lo- Lima fine sandy loam, 3 to 10 percent slopes 26.3 - 26.6
Lo- Lima fine sandy loam, 3 to 10 percent slopes 26.7 - 26.8
Ka- Kendaia loam, 0 to 3 percent slopes 26.8 - 26.8
Lo- Lima fine sandy loam, 3 to 10 percent slopes 26.9 - 27.6
Ln- Lima fine sandy loam, 0 to 3 percent slopes 27.6 -28.1
Lo- Lima fine sandy loam, 3 to 10 percent slopes 28.1-28.2
Lo- Lima fine sandy loam, 3 to 10 percent slopes 28.2-28.3
Ln- Lima fine sandy loam, 0 to 3 percent slopes 28.3-28.3
Ln- Lima fine sandy loam, 0 to 3 percent slopes 28.5-28.5
Ln- Lima fine sandy loam, 0 to 3 percent slopes 28.6 - 28.7
Ka- Kendaia loam, 0 to 3 percent slopes 28.7 - 28.7
Ln- Lima fine sandy loam, 0 to 3 percent slopes 28.7 - 28.7
Ka- Kendaia loam, 0 to 3 percent slopes 28.7-28.8
Ln- Lima fine sandy loam, 0 to 3 percent slopes 28.8 -28.9
Ka- Kendaia loam, 0 to 3 percent slopes 28.9-29.4
Ln- Lima fine sandy loam, 0 to 3 percent slopes 29.4-30.4
Kb- Kendaia silt loam, 0 to 3 percent slopes 30.4-30.5
Ln- Lima fine sandy loam, 0 to 3 percent slopes 30.5-30.5
Ls- Lima silt loam, 3 to 10 percent slopes 31.1-313
Kb- Kendaia silt loam, 0 to 3 percent slopes 31.3-314
Kb- Kendaia silt loam, 0 to 3 percent slopes 315-316
Lr- Lima silt loam, 0 to 3 percent slopes 31.6-316

Yates Lo- Lima fine sandy loam, 3 to 10 percent slopes 32.2-324
Kb- Kendaia silt loam, 0 to 3 percent slopes 32.6-32.7
Lo- Lima fine sandy loam, 3 to 10 percent slopes 33.1-33.2
Lo- Lima fine sandy loam, 3 to 10 percent slopes 33.3-334
Lo- Lima fine sandy loam, 3 to 10 percent slopes 33.7-33.8
Ln- Lima fine sandy loam, 0 to 3 percent slopes 33.8-33.8
Lo- Lima fine sandy loam, 3 to 10 percent slopes 33.8-33.8
Lo- Lima fine sandy loam, 3 to 10 percent slopes 34.0-34
Lo- Lima fine sandy loam, 3 to 10 percent slopes 34.8-35.1
Lo- Lima fine sandy loam, 3 to 10 percent slopes 35.1-354
Lo- Lima fine sandy loam, 3 to 10 percent slopes 35.6 - 35.7
Kb- Kendaia silt loam, 0 to 3 percent slopes 35.7-35.7
Lo- Lima fine sandy loam, 3 to 10 percent slopes 35.7-35.9
Lo- Lima fine sandy loam, 3 to 10 percent slopes 36.1 - 36.6
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Table 4.2-2 (cont’d)
Summary of Soil Associations With High Water Tables
Along Pipeline Empire Connector Project

Soil Association County  Soil Unit Description

(CMP)
Lo- Lima fine sandy loam, 3 to 10 percent slopes 36.7 - 36.7
Lo- Lima fine sandy loam, 3 to 10 percent slopes 37.6-37.8
Kc- Kendaia silt loam, 3 to 8 percent slopes 37.8-379
Lo- Lima fine sandy loam, 3 to 10 percent slopes 37.9-379
Kc- Kendaia silt loam, 3 to 8 percent slopes 37.9-38
Lo- Lima fine sandy loam, 3 to 10 percent slopes 38-38.3
Kb- Kendaia silt loam, 0 to 3 percent slopes 38.3-38.3
Lo- Lima fine sandy loam, 3 to 10 percent slopes 38.3-38.4
Lo- Lima fine sandy loam, 3 to 10 percent slopes 38.8-38.8
Lo- Lima fine sandy loam, 3 to 10 percent slopes 39-39.1
Lo- Lima fine sandy loam, 3 to 10 percent slopes 40-40.1
Lo- Lima fine sandy loam, 3 to 10 percent slopes 40.6 - 40.7
Ls- Lima silt loam, 3 to 10 percent slopes 42 -42.1
Ls- Lima silt loam, 3 to 10 percent slopes 42.3-425
Kc- Kendaia silt loam, 3 to 8 percent slopes 425-42.6
Ls- Lima silt loam, 3 to 10 percent slopes 42.6-42.8
Ls- Lima silt loam, 3 to 10 percent slopes 43.2-43.2
Kc- Kendaia silt loam, 3 to 8 percent slopes 43.3-43.3
Lansing-Darien Ls- Lima silt loam, 3 to 10 percent slopes 43.5-436
Erie-Langford Ls- Lima silt loam, 3 to 10 percent slopes 43.8-44
\I\;IglrljislgFreemont— Vf- Volusia channery silt loam, 3 to 8 percent slopes 48.9 - 48.9
Vf- Volusia channery silt loam, 3 to 8 percent slopes 49-494
Vf- Volusia channery silt loam, 3 to 8 percent slopes 49.6 - 49.8
Vf- Volusia channery silt loam, 3 to 8 percent slopes 51.4-515
ggé;golusm channery silt loam, eroded, 8 to 15 percent 515-517
Volusia-Mardin Vf- Volusia channery silt loam, 3 to 8 percent slopes 51.7-52.1
Vf- Volusia channery silt loam, 3 to 8 percent slopes 52.3-52.4
Vf- Volusia channery silt loam, 3 to 8 percent slopes 52.8-52.8
Ve- Volusia channery silt loam, 0 to 3 percent slopes 52.8-52.9
Vf- Volusia channery silt loam, 3 to 8 percent slopes 53-53.1
Ve- Volusia channery silt loam, 0 to 3 percent slopes 53.2-53.3
Vf- Volusia channery silt loam, 3 to 8 percent slopes 53.3-53.6
Ve- Volusia channery silt loam, 0 to 3 percent slopes 53.6 - 53.6
Vf- Volusia channery silt loam, 3 to 8 percent slopes 53.6 - 53.7
Ve- Volusia channery silt loam, 0 to 3 percent slopes 53.7-53.8
Mardin-Bath Schuyler  VoB- Volusia channery silt loam, 3 to 8 percent slopes 54.1-54.2
VoB- Volusia channery silt loam, 3 to 8 percent slopes 54.2 -54.4
VoA- Volusia channery silt loam, 0 to 3 percent slopes 54.5-54.6
VoA- Volusia channery silt loam, 0 to 3 percent slopes 54.7 - 54.7
VoA- Volusia channery silt loam, 0 to 3 percent slopes 54.8 -54.8
VoA- Volusia channery silt loam, 0 to 3 percent slopes 55-55
VoB- Volusia channery silt loam, 3 to 8 percent slopes 55.2-55.3
VoA- Volusia channery silt loam, 0 to 3 percent slopes 55.3-55.3
VoB- Volusia channery silt loam, 3 to 8 percent slopes 55.3-55.8
Volusia-Mardin VoB- Volusia channery silt loam, 3 to 8 percent slopes 56.5 - 56.7
VoB- Volusia channery silt loam, 3 to 8 percent slopes 56.9 - 57.2
VoB- Volusia channery silt loam, 3 to 8 percent slopes 57.3-57.4
VoB- Volusia channery silt loam, 3 to 8 percent slopes 57.4-57.6
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Table 4.2-2 (cont’d)

Summary of Soil Associations With High Water Tables
Along Pipeline Empire Connector Project

Soil Association County

Soil Unit Description

(CMP)
VoB- Volusia channery silt loam, 3 to 8 percent slopes 58.5 - 58.7
VoB- Volusia channery silt loam, 3 to 8 percent slopes 58.9 - 59
VoA- Volusia channery silt loam, 0 to 3 percent slopes 59 -59.1
VoB- Volusia channery silt loam, 3 to 8 percent slopes 59.2 - 59.2
VoB- Volusia channery silt loam, 3 to 8 percent slopes 59.5-59.8
VoB- Volusia channery silt loam, 3 to 8 percent slopes 59.8 - 60.3
VoB- Volusia channery silt loam, 3 to 8 percent slopes 60.3 - 60.5
Valois-Howard- VoB- Volusia channery silt loam, 3 to 8 percent slopes 60.9-61.1
Chenango
VoB- Volusia channery silt loam, 3 to 8 percent slopes 61.1-61.2
VoC- Volusia channery silt loam, 8 to 15 percent slopes 61.3-61.5
VoC- Volusia channery silt loam, 8 to 15 percent slopes 62.4 - 62.5
Volusia-Mardin VoB- Volusia channery silt loam, 3 to 8 percent slopes 64.2-64.4
VoC- Volusia channery silt loam, 8 to 15 percent slopes 64.4 - 64.5
VoC- Volusia channery silt loam, 8 to 15 percent slopes 64.8 - 65.2
VoC- Volusia channery silt loam, 8 to 15 percent slopes 65.4 - 65.5
VoB- Volusia channery silt loam, 3 to 8 percent slopes 65.5 - 65.8
VoB- Volusia channery silt loam, 3 to 8 percent slopes 65.9 - 66
VoD- Volusia channery silt loam, 15 to 25 percent slopes 66 - 66
VoC- Volusia channery silt loam, 8 to 15 percent slopes 66 - 66.3
VoB- Volusia channery silt loam, 3 to 8 percent slopes 66.3 - 66.5
Valois-Howard- VoC- Volusia channery silt loam, 8 to 15 percent slopes 66.5 - 66.5
Chenango
VoC- Volusia channery silt loam, 8 to 15 percent slopes 66.6 - 66.7
Volusia-Mardin VoB- Volusia channery silt loam, 3 to 8 percent slopes 67.5-67.8
VoC- Volusia channery silt loam, 8 to 15 percent slopes 67.8-67.9
VoB- Volusia channery silt loam, 3 to 8 percent slopes 68.1 - 68.2
VoB- Volusia channery silt loam, 3 to 8 percent slopes 68.2 - 68.3
VoC- Volusia channery silt loam, 8 to 15 percent slopes 68.4 - 68.5
VoB- Volusia channery silt loam, 3 to 8 percent slopes 68.5 - 68.6
VoA- Volusia channery silt loam, 0 to 3 percent slopes 68.6 - 68.9
k/lo;rddsitﬁwn—Volusm— VoB- Volusia channery silt loam, 3 to 8 percent slopes 68.9 - 68.9
VoC- Volusia channery silt loam, 8 to 15 percent slopes 68.9 - 69
VoB- Volusia channery silt loam, 3 to 8 percent slopes 69 - 69
VoC- Volusia channery silt loam, 8 to 15 percent slopes 69 - 69.1
kﬂo;%sitr?wn-VOIusw- Chemung VoC- Volusia channery silt loam, 8 to 15 percent slopes 69.1-69.1
VoC- Volusia channery silt loam, 8 to 15 percent slopes 69.1 - 69.1
VoC- Volusia channery silt loam, 8 to 15 percent slopes 69.3-70.1
VoC- Volusia channery silt loam, 8 to 15 percent slopes 70.2-70.4
VoD- Volusia channery silt loam, 15 to 25 percent slopes 70.4-70.4
VoC- Volusia channery silt loam, 8 to 15 percent slopes 70.5-70.6
VoB- Volusia channery silt loam, 2 to 8 percent slopes 70.6 - 70.6
VoC- Volusia channery silt loam, 8 to 15 percent slopes 70.6 - 70.7
VoC- Volusia channery silt loam, 8 to 15 percent slopes 70.8-71
VoC- Volusia channery silt loam, 8 to 15 percent slopes 71.4-71.7
VoC- Volusia channery silt loam, 8 to 15 percent slopes 72-72.1
VoB- Volusia channery silt loam, 2 to 8 percent slopes 72.9-72.9
VoC- Volusia channery silt loam, 8 to 15 percent slopes 72.9-735

4-21



4.0 ENVIRONMENTAL ANALYSIS

Table 4.2-2 (cont’d)
Summary of Soil Associations With High Water Tables
Along Pipeline Empire Connector Project

Soil Association County  Soil Unit Description (CMP)
VoB- Volusia channery silt loam, 2 to 8 percent slopes 73.9-74.1
VoB- Volusia channery silt loam, 2 to 8 percent slopes 74.1-74.1
VoD- Volusia channery silt loam, 15 to 25 percent slopes 74.8-74.9
VoB- Volusia channery silt loam, 2 to 8 percent slopes 75.6 - 75.7

kﬂo;gjsitr?wn-VOIu3|a- Steuben  VoB- Volusia channery silt loam, 2 to 8 percent slopes 75.7-75.7
VoC- Volusia channery silt loam, 8 to 15 percent slopes 75.7-75.8
VoB- Volusia channery silt loam, 2 to 8 percent slopes 76 -76.1
VoB- Volusia channery silt loam, 2 to 8 percent slopes 76.3-76.4
VoC- Volusia channery silt loam, 8 to 15 percent slopes 76.4 - 76.8

4.2.3 ALGONQUIN RAMAPO EXPANSION PROJECT
4.2.3.1 Pipeline Facilities

Soil series crossed by the 4.93-mile-long pipeline replacement, the modification of the Ramapo
Meter Station, the relocation of two 30-inch mainline valves on a parallel Algonguin Loop Line, and the
modification of the Hudson River Valve Site, all located in Rockland County, New York, were identified
using the USDA, NRCS Soil Survey for Rockland County, New York; and, computerized database products
developed by the NRCS. These soil associations are listed below.

Chatfield-Charlton-Hollis-Rock Outcrop Association

The site of the Hudson River valve modification in Stony Point, New York, would be located within
this soil association. Also, 2.05 miles of these soils would be crossed by the Ramapo pipeline replacement.
These soils are dominantly gently sloping to very steep, somewhat excessively drained and well drained
soils that are very deep, moderately deep, and shallow over schist, granite, or gneiss and include areas of
rock outcrop, on uplands. This unit consists of side slopes, valley sides, and hilltops on mountainous
uplands. The underlying crystalline bedrock and surface rock outcrops are dominantly schist, gneiss, and
granite. The slope is mainly 8 to 25 percent but ranges from 2 to 60 percent.

This soil association covers about 29 percent of the county and is composed of 30 percent Chatfield
soils, 30 percent Charlton soils, 10 percent Hollis soils, and 10 percent rock outcrop. The remaining 20
percent includes soils of minor extent.

Chatfield soils are moderately deep and are well drained to somewhat excessively drained.
Permeability throughout is moderate or moderately rapid. The water table is at a depth of more than six feet.
Chatfield soils are mainly on hillsides and valley sides.

Charlton soils are very deep and well drained soils that occur on glacially modified uplands.
Permeability throughout is moderate or moderately rapid. The water table is at a depth of more than six feet.

Hollis soils are shallow and are somewhat excessively drained and well drained. Permeability
throughout is moderate or moderately rapid. The water table is at a depth of more than six feet. Hollis soils
typically occur on valley sides.
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Rock outcrop appears as exposed ledge on side slopes and as angular and pointed blocks on ridge
crests and hilltops. Some areas have a stair step appearance as a series of ledges. Rock outcrop is
dominantly crystalline schist, gneiss, and granite. Vegetation is nonexistent or composed of sparse mosses
and small shrubs rooted in fractures and joints.

Of minor extent in this unit and adjacent to the rock outcrops are soils that are less than 10 inches
deep to bedrock. Also of minor extent are Paxton, Alden, and Palms soils; Fluvaquents and Medisaprists,
and soils on the lower parts of valley sides that have an extremely stony surface.

Most areas of this unit are forested and provide habitat for wildlife. Slopes, a severe erosion hazard,
droughtiness, and shallowness to bedrock are the main limitations of the unit for farming. The limitations
for community development are shallowness to bedrock, rock outcrops, surface stones, and slopes.

Riverhead-Hinckley-Carlisle Association

About 0.5 miles of the Ramapo pipeline replacement would cross these soils. These soils are
dominantly very deep, nearly level to moderately steep, excessively drained to well drained soils on outwash
plains and terraces. Also included are soils that are very deep, nearly level, very poorly drained soils in bogs
and depressions. This unit consists of a series terraces, rolling knolls, ridges, and depressions. The slope is
mainly O to 8 percent but in some areas is as much as 25 percent.

About 8 percent of the project area is composed of 20 percent Riverhead soils, 20 percent Hinckley
soils, 10 percent Carlisle soils, and 50 percent soils of minor extent.

Riverhead soils are nearly level to moderately steep and are well drained. They are on terraces, low
hills, and ridges. Permeability is moderately rapid in the upper part of the soil and very rapid in the lower
part. The depth to the water table is greater than six feet.

Hinckley soils are nearly level to moderately steep and are excessively drained. They are on the
sides and top of stream terraces and on terraced hillsides. Permeability is rapid in the upper part of the soil
and very rapid in the lower part. The depth to the water table is more than six feet.

Carlisle soils are nearly level and very poorly drained. They are in broad depressional swamps and
bogs that are ponded for much of the year. Permeability throughout is moderately slow to moderately rapid.
The water table is at or above the surface most of the year. Of minor extent are areas of urban land and
udorthents; Haven, Fredon, Rippowam, and Palms soils; and Fluvaquents and Medisaprists.

This unit is mostly wooded, but some areas are in urban development. Poor drainage and high water
table are the major limitations of the Carlisle soils for community development.

4.2.3.2 Aboveground Facilities

The proposed aboveground facilities associated with the project would be in three states: New
Jersey, New York, and Connecticut. Soil series that would be affected by the project were identified using
USDA NRCS soil surveys for Morris County, New Jersey; Rockland and Putnam Counties, New York; New
Haven and Fairfield County, Connecticut; and, computerized database products developed by the NRCS.
Soil associations encountered at the aboveground facilities sites are described below.

4-23



4.0 ENVIRONMENTAL ANALYSIS

Hanover Compressor Station

Haledon-Urban land-Boonton Association

These soils are deep, well drained to somewhat poorly drained, gently sloping and strongly sloping
silt loams, gravelly loams, and extremely stony loams that overlie basalt or shale, occurring on uplands. The
soils in this association formed in thick deposits of glacial till. This association covers five percent of the
county and is composed of 40 percent Haledon, 20 percent urban land, 15 percent Boonton soils, and 25
percent minor soils.

Haledon Soils typically occur on undulating and rolling low hills. These soils are gently sloping to
strongly sloping and somewhat poorly drained. The areas of urban land have been cut, filled, smoothed, or
otherwise mixed during construction and are mostly covered by buildings or pavement. Boonton soils are
on ridge tops, side slopes, and hills. These soils are gently sloping to strongly sloping and well drained and
moderately well drained. Included in the minor soil category are Holyoke, Riverhead, Pompton, Whippany,
Parsippany, and Haledon.

Stony Point Compressor Station

Chatfield-Charlton-Hollis-Rock Outcrop Association-

This association is described in detail above in section 4.2.3.1 (Pipeline Facilities).
Southeast Compressor Station

Paxton-Woodbridge Association

These soils are well drained and moderately well drained, medium textured and moderately coarse
textured soils on uplands. These soils formed in glacial till derived dominantly from granite, gneiss, and
schist. Slopes range from 3 to 25 percent. This soil association is composed of about 65 percent Paxton
soils, 15 percent Woodbridge soils, and 20 percent soils of minor extent. Soils of minor extent include
Ridgebury, Sun, Carlisle, and Palms soils.

The well drained Paxton Soils are gently sloping to moderately steep. They are generally located on
hilltops and hillsides. The depth to bedrock is greater than 60 inches. The moderately well drained
Woodbridge soils are nearly level to gently sloping. They are present on low, broad hilltops and the lower
part of hillsides. The depth to bedrock is greater than 60 inches.

Stockbridge Association

These soils are very deep, well drained, medium textured upland soils that formed in glacial till
derived dominantly from limestone, marble, and schist. Outcrops of limestone or marble are present in
scattered areas, with slopes ranging from 3 to 25 percent. The association is 65 percent Stockbridge, with
the remaining 35 percent composed of soils of minor extent including Sutton, Leicester, and Sun soils.
Stockbridge soils are gently sloping to moderately steep. They are located on hilltops and hillsides.
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Brookfield Meter Station

Paxton-Woodbridge-Ridgebury Association

These soils are level to steep, well drained, moderately well drained, and poorly drained loamy soils
with a compact substratum. They are found on glacial till drumlins and broad glacial till plains. This map
unit comprises about 25 percent of Fairfield County, Connecticut. The unit itself is composed of about 40
percent Paxton soils, 25 percent Woodbridge soils, 10 percent Ridgebury soils, and 25 percent soils of minor
extent. The soils of minor extent include Leicester, Whitman, Charlton, Sutton, Hollis, Adrian, Carlisle, and
Udorthents.

The Paxton soils are gently sloping to steep and are well drained. The Woodbridge soils are nearly
level to sloping and are moderately well drained. The Ridgebury soils are nearly level and poorly drained.
The remainder of the Brookfield Meter Station site is mapped as gravel pits.

Oxford Compressor Station

Charlton-Hollis-Leicester Association

These soils are gently sloping to steep, somewhat excessively drained to poorly drained, loamy soils,
located on broad glacial till plains. This map unit makes up about 21 percent of the soils found within New
Haven County. The landscape is mainly undulating uplands, low hills and ridges, many of which have relief
that is affected by the underlying bedrock.

Charlton soils make up about 35 percent of this map unit and are deep, well drained, and loamy.
They are dominantly gently sloping or sloping and occupy hilltops and convex side slopes of the till plain.
Stones and boulders are common on the surface in places.

Hollis soils comprise upwards of 30 percent of the map unit. They are somewhat excessively
drained, loamy, and underlain by bedrock at a depth of 10 to 20 inches. Hollis soils are gently sloping to
steep and occupy hilltops, small ridges, and side slopes in bedrock controlled areas. Stones and boulders are
on the surface, and bedrock outcrops are common in most places.

Leicester soils make up about 10 percent of the soil unit. They are deep, loamy, and poorly drained.
These soils are mainly nearly level or gently sloping and occupy depressions and drainageways. Stones and
boulders are common on the surface in most places.

Minor soils make up the remaining 25 percent of the map unit. These are mainly Agawam, Sutton,
Paxton, Woodbridge, and Palms soils.

Paxton-Woodbridge-Ridgebury Association-

This association is described in detail above under the Brookfield Meter Station soils.

Pipeline construction activities generally result in temporary, minor soil impacts so long as proven
best management practices are incorporated into the project design and implemented properly from the start
of construction until final stabilization is achieved. Impacts would result from soil disturbance due to
clearing, grading, blasting, trench excavation, and by heavy machinery traveling along the ROW during
pipeline construction. This results in the potential reduction of soil quality due to the intermixing of topsoil
and subsoil and increases the potential for soil settling or slumping. The soil resource impacts would occur
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only during the construction period and/or post-construction monitoring period. Depending on soil
conditions, these impacts can include loss of excavated soil due to water and wind erosion, soil compaction
from construction equipment and mixing of wetland topsoil and subsoil. The characteristics of soil types,
vegetative cover and slope are important factors in determining whether the potential exists for these
construction-related impacts to occur.

Based on the field surveys conducted for the project and review of available published mapping
(i.e., NRCS County Soil Surveys), the project facilities and activities would not occur within soil series
designated as prime or unique farmland by NRCS and are not expected to adversely affect other agricultural
land. Therefore, loss of soil fertility due to trenching and backfilling that could adversely affect these land
uses would not occur. Also, the movement of construction equipment and trenching activities would not
impact any known drainage tiles or irrigation systems. In residential areas, topsoil replacement and
fertilization would be used to mitigate any loss of soil fertility impacts from construction and would be
consistent with landowner requests.

To minimize potential soil impacts, Algonquin would construct the pipeline in accordance with its
E&SCP (appendix E3) which is consistent with our Plan and Procedures. These documents identify erosion
control measures designed to reduce potential short-term and long-term impacts on soil and water resources.
These measures include installing slope breakers, temporary sediment barriers and permanent trench
breakers; topsoil segregation in wetlands and residential lands; and the stabilization of exposed surfaces
through revegetation and mulching. Their use would minimize erosion during and after construction.
During construction, erosion control structures, erosion control fabrics and temporary seeding/revegetation
would be used to minimize erosion. After construction is complete, Algonquin would minimize further
erosion by re-grading and reseeding the disturbed areas. Following restoration and cleanup, Algonquin
would monitor the disturbed areas to maintain erosion control structures and repair any developing erosion.

We believe that use of Algonquin’s E&SCP as well as any additional recommendations identified in
this EIS, including the variances addressed below, would minimize construction-related impacts to soils.

Deviations from Our Plan and Procedures

Algonquin states it has developed its E&SCP based on guidelines from FERC, USACE, USFWS,
USDA and NRCS, as well as from lessons learned from past construction experience. The following
identifies Algonquin’s requested variations from our Plan and Procedures, as well as reasons for these
requests.

Section V.B.2 of the Plan recommends that permanent slope breakers (or interceptor dikes) be
installed in all areas using spacing recommendations obtained from local soil conservation authority or land
managing agency or in accordance with the recommended spacing in the Plan, and that energy dissipating
devices be constructed at the end of each slope breaker. Specifically, the Plan states that permanent slope
breakers are intended to reduce runoff velocity, divert water off the construction ROW, and prevent
sediment deposition into sensitive resources. Permanent slope breakers may be constructed of materials
such as soil, sand bags, or some functional equivalent. Permanent slope breakers are to be constructed and
maintained in all areas, except cultivated areas and lawns, using spacing recommendations obtained from the
local soil conservation authority or land managing agency. In the absence of written recommendations, the
following spacing should be used unless closer spacing is necessary to avoid excessive erosion on the
construction ROW:
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Slope (%) Spacing (feet

5-15 300
>15-30 200
>30 100

Further, slope breakers should be constructed to divert surface flow to a stable area without causing water to
pool or erode behind the breaker. In the absence of a stable area, construct appropriate energy-dissipating
devices at the end of the breaker. Slope breakers may extend slightly (about 4 feet) beyond the edge of the
construction ROW to effectively drain water off the disturbed area. Where slope breakers extend beyond the
edge of the construction ROW, they are subject to compliance with all applicable survey requirements.

Algonquin requests that its E&SCP (section 3.6.1.1) be allowed to deviate from section V.B.2 of our
Plan by changing the number and spacing of permanent slope breakers/interceptor dikes. Algonquin states
that it has made this request because of the amount of surface rock and the lack of topsoil along some
portions of the construction ROW which may compromise their construction. Algonquin states that it would
install permanent slope breakers in areas where soil and ground conditions allow.

Algonquin has not provided any information about the proposed spacing of permanent slope
breakers or about the locations where it believes this variance may be used. Along portions of the pipeline
replacement component of the Ramapo Expansion Project, the existing ROW is near residences and
recreational facilities. Runoff from the ROW could be an issue with these landowners. We believe that
there may be site-specific instances where modified spacing of permanent slope breakers may be acceptable.
But, we do not believe that it is appropriate to grant a project-wide variance on this issue. Therefore, we
recommend that:

e Algonquin not incorporate a variance to section V.B.2 of our Plan into its E&SCP. However,
Algonquin may file with the Secretary for review and written approval by the Director of
OEP, a request for site-specific variances to section V.B.2. The request should include
milepost location(s), spacing for the permanent slope breakers, and reasons for the requested
variance at the identified location(s).

Algonquin requests that it have the option of replacing topsoil that may become mixed with subsoil
during construction in residential areas. Section IV.B.2 of our Plan states: In residential areas importation
of topsoil is an acceptable alternative to topsoil segregation. This section allows for this option, therefore a
variance is not required.

Section V.C.1 of our Plan requires the pipeline company to test for soil compaction in agricultural
and residential areas disturbed by construction activities, and to perform appropriate soil compaction
mitigation in severely compacted areas. Algonquin’s pipeline replacement would not cross agricultural
areas or other areas designated as prone to soil compaction. In residential areas, Algonguin proposes to
either conduct topsoil segregation or to replace topsoil.

Topsoil that is segregated or replaced results in little or no compaction and provides a suitable
medium for grass in yards since deep root penetration is not required in these areas. Further, we agree that
subsequent freeze-thaw cycles affecting the upper portions of the subsoil would provide natural mitigation
of any compacted areas of the construction ROW within 2 or 3 years. Algonquin would conduct post-
construction monitoring in these areas, in conjunction with it’s monitoring of other ROW areas, to assess
revegetation and to address repair of areas where vegetation has not been successful. Algonquin’s request
for this variance is reasonable. Therefore we recommend that:
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e Algonquin use the variance to section V.C.1 of our Plan regarding testing for soil compaction
on residential properties since it would either segregate or replace topsoil on these properties
and it would monitor restoration and correct any areas where revegetation has not been
successful, consistent with section 8.1 of its E&SCP.

4.2.4 IROQUOIS MARKETACCESS PROJECT

For the preparation of this report, the Soil Survey of Fairfield County, Connecticut (Soil
Conservation Service 1981) and Soil Survey of Dutchess County, New York (Natural Resources
Conservation Service 2002) were used to identify the soil associations and series for each project area.

4.2.4.1 Aboveground Facilities

Brookfield Compressor Station

The NRCS (1981) identifies the Brookfield, Connecticut project area as occurring along the divide
between two associations: the Paxton-Woodbridge-Ridgeburg association and the Carlisle-Adrian-Saco
association. The former association consists of nearly level to steep, well drained to moderately well
drained, loamy soils and areas of exposed bedrock, on glacial till uplands. The latter association identifies
nearly level, very poorly drained, organic and loamy soils, on outwash plains; on glacial outwash plains, and
terraces. The NRCS mapping shows the entire 7.3-acre project area consisting of pits, gravel (Ps) soils,
which defines areas that have been excavated for sand and gravel. Soil mapping done by Soil Resource
Consultants in 1998 and 1999 classifies the site as Udorthents, which is the proper soil classification term
depicting Ps soils.

Udorthents consist of moderately well drained to well-drained soils that have been extensively
disturbed by grading and, therefore, generally define that same soil conditions as Ps soils. Because of their
porous nature, Ps soils have a rapid or very rapid permeability. Iroquois’ field surveys determined that no
part of the project area has hydric soils and; therefore, should not experience a water table at or near the
ground surface. Furthermore, the NRCS does not consider Ps soils to be prime farmland soils.

Dover Compressor Station

The Soil Survey for Dutchess County (NRCS 2002) does not provide soil association mapping. It
shows the 2.7-acre site in Dover, New York, occurring in the Udorthents soil type: pits, gravel (Ps). The
NRCS (2002) identifies the Ps soils as having a severe revegetation potential, probably because of the
absence of topsoil and sandy textures. The NRCS does not list Ps soil as hydric and field surveys have
confirmed that wetlands do not occur within the project area.

Project construction and operation of the proposed project at both locations would have minimal
impacts on soil resources. Both sites are relatively flat, devoid of wetlands, and do not posses soil types
mapped as prime farmland soils. Both sites are owned by Iroquois and are not in residential or agricultural
use.

To minimize off-site movement of sediments during construction, Iroquois would adhere to erosion
control, dewatering, site stabilization, and re-vegetation standards set forth in our 2003 Plan and Procedures.
Seed mixtures recommended by the Fairfield County Soil and Water Conservation District and the Dutchess
County Soil and Water Conservation would be used during revegetation at the proposed Brookfield
Compressor Station and the Dover Compressor Station, respectively.
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4.3 WATER RESOURCES
43.1 GROUNDWATER RESOURCES

4.3.1.1 General Construction and Operation Impacts and Mitigation

Construction activities could result in impact on groundwater resources. However, most of the
potential impact would be avoided or minimized by the use of both standard and specialized construction
techniques.

Shallow aquifers could experience minor impact from changes in overland water flow and recharge
caused by clearing and grading in the construction areas along the proposed alignment. Enhanced water
infiltration provided by a well-vegetated cover would be temporarily reduced until the area is revegetated.
Near surface soil compaction caused by the weight of heavy construction equipment could also reduce
available pore space to transmit water to the subsurface. This impact would be short-term and would not be
expected to significantly alter the groundwater resources because the construction ROW, in general, is a
small portion of the total groundwater recharge area.

Trench dewatering may be required in areas where the proposed construction intersects
groundwater. Dewatering activities may affect groundwater by decreasing water levels in the immediate
area of the dewatering pumps or trenches or increasing water levels in the area where the pumped water is
discharged. Because construction activities at a specific location are of relatively short duration, associated
dewatering would only be a temporary activity with minimal