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4. ENVIRONMENTAL CONDITIONS, IMPACTSAND
MITIGATION

4.1 Landforms, Geology and Soils

4.1.1 Existing Conditions

4.1.1.1 Landforms

The Meadowlands Railroad and Roadway Improvement Project is located in the HMD of New
Jersey within the greater Hackensack River basin. The Hackensack Meadowlands is a relatively
flat region of the State consisting of expansive open water and wetlands associated with the
Hackensack River. The mgor landforms in and around the HMD include the Hackensack River
basin, the Palisades Sill and the Passaic formation. The Palisades Sill rises to the east while the red
sandstone cliffs of the Passaic formation rise to the west forming the Hackensack River basin.
Nearly 8,000 acres of wetland exist within the HMD. The topography within the HMD is generdly
flat, dthough naturally occurring geologica outcrops such as Snake Hill and Little Snake Hill provide
sometopographic relief inthe HMD.

The Meadowlands Sports Complex with its expansive parking areas, interna roadway system and
three major buildings (i.e., Giants Stadium, Meadowlands Racetrack and Continental Airlines Arena)
can be considered a distinctive landform in the region. The Sports Complex was developed in the
1970’ s by the placement of additiona fill in a generaly flat area of fidds and wetlands north of NJ
Route 3 and on both sides of NJ Route 120. The largest portion of Walden Marsh, a large tida
wetland adjacent to Berry’s Creek, islocated within the Sports Complex property.

The overal vicinity of the proposed Project is relatively level consisting of buildings, expansive
parking areas, roadways and wetlands. Elevations within the Sports Complex parking areas range
between 5 and 15 feet NGVD. The on-site roadways are of a similar elevation, rising up to
elevations of 25 to 30 feet NGVD at bridge abutments and ramps associated with NJ Route 120 and
NJ Route 3. Wetlands and adjacent low-lying areas range in elevation from sea level to 9 feet
NGVD. Thelowest elevation of —7 feet NGV D can be found in Berry’s Creek near where the rail
alignment would cross the Creek.

The areas adjacent to the Project contain several regional roadways, including portions of NJ Route
3, NJ Route 120, the NJ Turnpike and Paterson Plank Road. These roadways are al fairly flat and
contain asphalt pavement with grassed shoulders and drainage features. The graded areas leading up
to bridge overpasses provide the greatest devation changes in the vicinity of the proposed Project.
Topographic features within the Meadowlands Railroad and Roadway Improvement Project are shown
inFigure4.1-1.
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4.1.1.2 Geology

The HMD lies within the Piedmont physiographic province of New Jersey. The underlying
bedrock in the region is characterized as the reddish-brown silty to sandy mudstone, siltstone and
shale of the Passaic Formation. The New Jersey Geologic Survey Bedrock Geology GIS base
map created in conjunction with the United States Geological Survey (USGS) characterizes the
underlying bedrock geology of the region (Figure 4.1-2). As a member of the greater Newark
Supergroup of sedimentary and bedded volcanic rocks, the Passaic Formation dates from the later
Triassic and early Jurassic periods. The reddish-brown mudstone, siltstone, and shale of this
bedrock originated from non-marine sediments deposited from erosion of much older rocks,
primarily from the Paleozoic and Precambrian ages (NJSEA, 2004).

In more recent geological times, the surficial geology of the region was atered by the advancement
of successive ice sheets (USEPA and USACE 1995). These ice sheets scoured and eroded the
Hackensack River Valley depositing eroded material asthey retreated. As aresult, glacial deposits
cover most of the bedrock in theregion.

The most recent ice sheet to advance through the Hackensack Meadowlands is known as the
Wisconsin Glacier. Approximately 14,000 years ago it carved out a depression in the Meadowlands
that allowed for the formation of what is now called Lake Hackensack. As the Wisconsin Glacier
receded, meltwater began to fill the lake (Kiviat, 2004). Glacial meltwater flowing into the lake
deposited dternating layers of sand, silt, and clay on the lake bottom. Coarser soil particles, sands,
and gravels were deposited during the warmer periods of the year. Fine-grained, suspended silt and
clay particles settled out during the winter, when runoff into the lake diminished. Deposition
resulted in one coarse-grain varve, or seasona deposit, and one fine-grain varve per year. There are
areas in the Hackensack Meadowlands where the varved clay stratum is greater than 200 feet in
thickness. Based on available logs for recent geotechnical borings drilled along the alignment, the
varved clays underlying the site reach a maximum thickness of approximately 110 feet.

Melt water emanating from the receding Wisconsn Glacier contributed to the formation of Lake
Hackensack aswell asthe substantid rise of water level inthe oceans. Therisng sealeve dowly began
to erode away the earthen impoundment that protected the lake from marine waters (Kiviat, 2004). As
the lake drained tidal inundation allowed a discontinuous layer of silty sand to deposit over portions
of the Meadowlands. As sea level continued to rise, high amounts of organic materia (peat, or
“meadowmat,” and organic st and clay) were deposited in the tiddl shdlowsforming tidd marsh areasin
what istoday the Hackensack River basin (NJSEA, 2004).

For purposes of the proposed Project, a geotechnical field investigation is ongoing, collecting
samples along the rail alignment in order to provide information for the design of the proposed
structures, utilities and earthwork. Geotechnical borings will be tested in a laboratory for water
content, organic content, Atterberg Limit determinations and grain size analyses. The surface
materials and soils within the vicinity of the Project consist of fill and former marsh deposit soilsin
landscaped areas and asphalt and concrete in pavement areas. Based on areview of the past boring
logs and recent investigation, five general stratigraphic layers consisting of fill, former marsh
deposits, varved clay, glacial till, and shale bedrock were identified.
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The following provides a generd description of these subsurface drata identified during the boring
ingpection.

Fill — Fill consisting of coarse to fine sand with varying proportions of gravel, clay, silt, organics,
wood, glass, cinders and brick is located throughout the right-of-way portion of the proposed
Project.

Marsh Deposits — Marsh deposits are comprised of organic soils that include peat and organic silt
and clay. The peat (commonly referred to as “meadowmat”) generally contains a greater percentage
of fibrous vegetation. The stratum ranges in consistency from very soft to soft, is highly
compressible and has very low shear strength. Examples of meadowmat can be found at the surface
along the rail aignment throughout Walden Marsh. Former marsh deposits exist beneath much of
the devel oped areas of the Sports Complex and the Honeywell Property. The meadowmat thickness
along therail alignment ranges from two to 14 feet.

Varved Clay — A layer of varved clay exists beneath the fill and brown marsh deposit soils. The
consistency of the stratum varies from soft to very soft. The thickness of the entire stratum ranges
from 10 to 110 feet.

Glacial Till — A continuous stratum of glacid till underlies the dignment of the proposed Project and
surrounding aress. It mainly consists of varying amounts of gravel, sand, clay and occasional cobbles
and boulders. The glacid till is typically dense to very dense. The thickness of the glacid till
stratum varies from zero to 20 feet.

Shale Bedrock — Shale bedrock was encountered beneath the glacial till in all of the drilled
borings performed in a 2003 study (Langan, 2003e). The bedrock underlying the Meadowlands
Rail Project and adjacent areas is shale of the Brunswick Foundation. The upper portion of the
shale is decomposed and highly fractured, becoming sounder with depth. Bedrock is reportedly
encountered at depths below existing ground surface from approximately 15 feet on the eastern
end to 220 feet near the western end of the rail dignment where it connects to the NJ TRANSIT Pascack
VadleyLine.

4.1.1.3 Soils

Soils within the vicinity of the Meadowlands Railroad and Roadway Improvement Project exhibit two
common features; fill materia in developed areas and high organic matter contents in the wetland arees.
Both features contribute to soils being ungtable and likely to settle over time.  According to the Natural
Resource Conservation Service (NRCS) GIS soil mapping and the Soil Survey of Bergen County, three
main soil units exist within the Meadowlands Rail Project; Sulfihemists/Sulfaquents, Udorthents,
and Urban Land (Figure 4.1-3).
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Sulfihemists/Sulfaquents — This unit is found in estuarine marshes of the HMD and consists of
very deep, level to nearly level, very poorly drained soils subject to daily tidal inundation. The
unit consists of two distinct soil types that were grouped together because of their lack of
difference in use and management. Sulfihemists consist of significant amounts of organic matter
content within the upper 51 inches of the profile ranging from neutral or black, dark reddish
brown or very dark brown. Underlying mineral soil varies significantly in color and consists of
stratified or varved course sand to clay materials. Sulfiquents are minera soils that consist of a
black to very dark brown surface layer with high amounts of organic matter not more than 16
inches deep. The underlying mineral layer is similar in color to that of the organic surface above.
It ranges between 4 and 10 inches deep and is underlain by a series of dratified or varved
materials. Areas mapped as Sulfihemists/Sulfaguents soil unit consist of highly compressible
soils due largely to the high organic matter content.

Udorthents — This unit consists of areas that have been filled in or otherwise disturbed above |ow-
lying estuarine deposits often of the SulfihemistsSulfaguents soil unit. Fill material often
consists of a mixture of stones, boulders or rubble to a depth of at least three feet. The origina
soil isno longer identifiable. Slopes vary from zero to five percent.

Urban Land — This unit is nearly level to gently sloping and consists of impervious cover over 85
percent of its surface. The soils of the Urban Land unit are generally disturbed or consist of fill
material making identification of origina soil formation characteristics very difficult.

According to soil survey mapping, much of the developed areas of NJSEA property at the
Meadowlands Sports Complex is designated Urban Land, with the remaining portions of the site
mapped as Udorthents. Continued expansion of the Sports Complex since the mapping was
performed would deem the entire complex Urban Land. The only remaining undevel oped portion
of the NJSEA property is that of Walden Marsh. Walden Marsh is positioned on the west side of
the NJSEA property along side of Berry’s Creek. This portion of the NJSEA property is
accurately designated as Sulfihemists/Sulfiquents. While its soils remain physically undisturbed
and have not been subjected to landfilling Walden Marsh has, however, been affected by severe
chemical contamination (Kiviat, 2004).

Across Berry’'s Creek, opposite the Sports Complex property, the western portions of Walden
Marsh have been significantly altered and landfilled. These areas in the western reaches of the
proposed Project are entirely mapped as Urban Land; however, field investigations revealed that
wetland and vacant land soils are more accurately defined as Udorthents. While upland portions
of this area have been remediated of contaminated soils the adjacent wetland areas of Walden
Marsh continue to sustain elevated levels of mercury and PCB contamination (PMK, 2004).

NJSEA 4-7 August 2005

J\2005 Projects\050011.033\Documents\13 - Environmental Analysis\Environmental\FEIS\04.0 Environ Cond., Impacts, Mitigation\4.01 Land Form, Geology and SoilS\FEIS 4.1 Landforms, Geology and Soils with
maps.doc



Meadowlands Railroad and Roadway | mprovement Project Final Environmental Impact Statement

412 No-Action Alternative

It is anticipated that landform, geology and soil conditions under the No-Action Alternative will
be similar to existing conditions.

413 Preferred Alternative Impacts

4.1.3.1 Landforms

The proposed Project would not present any impacts to major landforms in the HMD. The Project
would involve the grading of mostly man made features such as landfilled areas, bridge abutments
and roadway ramps. The rail alignment would join the NJ TRANSIT Pascack Valley Line from
eastbound and westbound rail connections a an elevation of four feet NGVD. It would then
continue in an easterly direction rising to an elevation of 33+ feet NGV D on viaduct followed by
embankment, then descend to afina elevation of 10 feet NGV D, remaining at grade throughout the
remainder of its course through the Sports Complex. Roadway improvements would have a low
elevation of five feet NGV D and a high elevation of 27 feet NGVD at the Road D Bridge abutment
crossing NJ Route 120.

4.1.3.2 Geology

The underlying bedrock of the Passaic Formation would not be significantly altered as a result of
the construction or operation of the proposed Project. Piles supporting the railroad viaduct would
be driven through underlying glacial till and decomposed bedrock layers but would not present
any adverse impacts to the geology of the region. Exiging fill materid, marsh deposts, and
subsurface sediments including varved clay and glacid till strata present below the alignment would
compress under the intense weight to be applied by proposed railroad where not on structure.
The occurrence of settling ground and compression of underlying sediments is not considered an
adverse impact and can be mitigated.

4.1.3.3 Soils

The Sulfihemists/Sulfiquents soil unit is the only naturally occurring soil unit within the proposed
Project. These soils, found on the east side of Berry’s Creek in Walden Marsh, would be
disturbed as a result of construction of the rail alignment viaduct. While disturbance to these
soilsis unavoidable it would be limited to a small amount of filling and the locations of the piles
that would support the viaduct. Where the rail alignment is supported on viaduct above these
soils, compression would not be an issue because the piles would be driven into the underlying
bedrock. Impacts to Udorthent and Urban Land soils are not anticipated because they consist of
previoudy disturbed soils or fill materias that possess little or no ecological value. Udorthents
and Urban Land soils may be subject to compression thus settling over time.
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Disturbance of any soil resulting from construction activities accelerates erosion during rainfall
events. Failure to prevent soil erosion is likely to increase turbidity discharge into nearby
waterways as well as increase sedimentation of the stream and creek bottoms. Such impacts are
capable of being mitigated, however, due to the relative flat topographic nature of the Project
region, are not anticipated to be problematic.

4.1.4 Mitigation

The weight of the rail aignment would likely result in the compression of soils and sediments.
To compensate for this effect, two strategies would be implemented.

The first strategy to counter ground settling would be to construct the rail alignment on viaduct
above the soil. The viaduct, supported on piles driven into the bedrock, would eliminate any risk
of compression of sediment from the column loads. The proposed viaduct would support the rail
alignment along the eastbound connection with the NJ TRANSIT Pascack Valley Line continuing
over Murray Hill Parkway, Berry's Creek, Walden Marsh and finally over Berry’s Creek Road.
Beyond Berry's Creek Road the rail alignment would be supported on fill material and ballast
before returning to grade and terminating at the proposed station.

The second strategy to avoid ground settling after project completion is to create a preliminary
soil surcharge consisting of ten feet or more of soil above the existing grade for a duration of four
to six months prior to construction. The preliminary soil surcharge would induce compression of
the underlying sediment and soils prior to construction. Over the course of four to six months the
underlying sediments are expected to settle and take the form of what should be expected from
the weight of the proposed railroad. Surcharges would be positioned along the aignment on the
western spur, the realigned General Foam siding and the portion of the alignment that extends
between the proposed Meadowlands rail station and the proposed viaduct. The areas that are
likely to settle would all be supported on fill material.

To minimize any additional soil related impacts that the construction activities may have in the
vicinity of the Meadowlands rail project and surrounding areas, a Soil Erosion and Sediment
Control Plan would be implemented. Soil erosion and sediment control measures would be
employed to control erosion and minimize sedimentation of nearby tidal creeks, ditches, rivers,
wetlands and floodplains. A site-specific Soil Erosion and Sediment Control Plan in accordance
with the Standards for Soil Erosion and Sediment Control in New Jersey, certified by the Bergen
County Soil Conservation District Committee, would be prepared and implemented as a part of the
Project’ s Best Management Practices (BMPs) for congtruction.

Soil eroson and sediment control measures, as defined in the Soil Eroson and Sediment Control Plan,
would be in place prior to any site disturbance activities and would be maintained throughout the
congtruction phase of the Project.

NJSEA 4-9 August 2005

J\2005 Projects\050011.033\Documents\13 - Environmental Analysis\Environmental\FEIS\04.0 Environ Cond., Impacts, Mitigation\4.01 Land Form, Geology and SoilS\FEIS 4.1 Landforms, Geology and Soils with
maps.doc



Meadowlands Railroad and Roadway | mprovement Project Final Environmental Impact Statement

The following measures may be incorporated into the Soil Erosion and Sediment Control Plan:

Creeks and/or ditches being located within the rail alignment’s genera vicinity will be
protected through the use of silt fences and/or hay bales;

Temporary diverson channds, if gpplicable, will belined with geotextile fabric and/or rip-rap;
Turbid discharge from dewatering construction activities will be contained in temporary
dewatering basinsto control sediment and provide water filtration prior to discharge;

Soil stockpiles will be placed in well drained areas with adequate temporary soil erosion and
sediment control measures, at least 50 feet from wetlands and watercourses;

Sail erosion control measures will be inspected after each rain event and corrective measures
implemented to ensure adequate function when rip-rap stones, coarse aggregate, st fence, or
hay baes are damaged due to washouts or sltation; and,

Sediment traps and basins will be cleaned and silt fences, stone outlet structures and hay baes will
have sediment removed when materid accumulates as required.

In addition, soil erosion and sediment control features coupled with fencing would be used to
demarcate and protect any adjacent environmentally sensitive areas that are not to be impacted from
the Project.
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