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Executive Summary

This Segment and Alternative Route Analysis (Study) was prepared by AECOM on behalf of Atlantic
City Electric (ACE), an Exelon Company. The purpose of the Study was to identify and evaluate
potential routing segments that would be used as the foundation for developing alternative routes
for a new 69 kilovolt (kV) transmission line alignment that would connect the existing Quinton 69
kV Substation (Quinton Substation)located in Quinton Township, Salem County, to the proposed
customer-owned Artificial Island Windport 69 kV Substation (Windport Substation) located
adjacent to the Hope Creek Nuclear Generating Station in Lower Alloways Cree k Township, Salem
County, New Jersey (project). Quinton Substation is approximately 8.5 miles straight-line distance
from the proposed Windport Substation site. The new Windport Substation and connecting 69
kV transmission line are needed to address the needs of a new manufacturing plant to be
developed on Artificial Island.

The Study analysis identified potential transmission line alignments (segments) within the Study
Area, quantified metrics for each segment, combined those into Alternative Routes, and
guantitatively compared the resulting Alternative Routes to each other. Factoring in qualitative
metricsleadsto the identification of the Preferred Route, which is the route with the least potential
for impacts to the built and natural environment andis feasible for engineeringand construction.
To evaluate for potential viable segments, the Study Area for the project encompasses 55 square
milesin Salem County (Figure 1-1).

A total of 46 segmentswere identified that included distribution underbuild options along many of
the local roadways or crossed over agricultural lands or marsh areas where possible. Several of
the segments mirrored the alignment of the inactive Quinton-Hancock 69 kV transmission line
that parallels the roadways from the Quinton Substation to the former Hancock Substation that
was located on Artificial Island. This alignment currently consists of de-energized 69 kV
transmission lines and energized 12 kV distribution lines located on wood poles. Assumptions
built into the analysis include the existence of a 60-foot wide right-of-way (ROW) along the
Quinton-Hancock 69 kV transmission line corridor. The 46 segments were assessed
quantitatively and combinedto form 64 Alternative Routes. Examples of the quantitative factors
evaluated include the number of parcels crossed requiring new easements, number of stream
crossings, and length of distribution underbuild. Of the 64 Alternative Routes, six of the best
ranking (lower scores) Alternative Routes were further evaluated using qualitative criteria.
Qualitative aspects reviewed included community/visual issues, special permit issues, and
constructability.

In consideration of the quantitative and qualitative analyses completed for the Study, ACE
concluded that Alternative Route 1 is the Preferred Route with Alternative Route 3 as a potentia
backup. Alternative Route 1 is preferred based on providing a viable route around the town of
Quinton while minimizing the need for new easement rights, predominantly using the inactive
Quinton-Hancock 69 kV transmission line corridor for most of the new alignment, and reducing
environmentalimpacts compared to other alternatives. Alternative Route 3also providesa viable
route around the town of Quinton but would potentially involve more environmental impacts.
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1 INTRODUCTION

AECOM s assisting ACE in the identification of preferential alignments for the proposed Quinton-
Artificial Island Windport 69 kilovolt (kV) transmission line (Quinton-Windport transmission line)
from the existing Quinton Substation to the proposed Windport Substation. The purpose of the
Study was to identify and evaluate potential routing segments that could be used as the
foundation for developing alternative routes for a new 69 kV transmission line that will connectthe
two substations. The new, proposed Windport Substation will be a customer-owned substation
and will be located adjacent to the Hope Creek Nuclear Generating Station, which is located on
Artificial Island.

The Study provides an overview of the environmental setting of the Study Areain Section 2.0 that
describesthe built and natural conditions through which the project would extend. Development
and assessment of the segmentsisreviewedin Section 3.0 and analysis of the Alternative Routes
is providedin Section 4.0. The Preferred Route identification criteriais summarizedin Section 5.0.

2 ENVIRONMENTALSETTING

The Study Area developed for the project spans a geographic area of 55 square miles in Salem
County (Figure 1-1). The eastern andnorthern boundaries were set between 1to 2 miles beyond
the Quinton Substation site to provide opportunities for the transmission line to bypass around
the constraints of downtown Quinton. The eastern boundary parallels a series of local roads
beyond which substantial impacts to existing forest would be encountered. The northem
boundary also parallels several local roads but s situatedin sectionsto avoid the built constraints
around the town of Salem. The Delaware River is the western boundary and the southern
boundary extends east from the mouth of Hope Creek near Artificial Island along an alignment
beyondwhich route options would not be reasonable.

This sectionfocuses on the existing built and natural environment of the Study Areaand provides
a summary of engineering considerations pertinent to identifying potential transmission line
segmentsand routes. Information containedin this Sectionisbased on review of Federal, Statg
and local Geographic Information Systems (GIS) databases, published reports and maps, a
reconnaissance driving "windshield” survey of the Study Area conducted on May 27, 2021, and
team discussions with ACE representatives, held on May 14, July 9, and July 23, 2021.

2.1 Built Environment

Transmission line routing evaluates the existing land uses that may need to be crossed by the
proposed ROW. Identifying specific built environment constraints such as residential
developments, commercial/industrial buildings, preserved farms, or park lands narrows the routing
options to areas that may be more conducive for anew ROW. This section provides a summary
of the main built constraints within the Study Area, with a focus on the residential areas,
commercial development, conserved lands, historic and cultural resources, and other sensitive
featuresincluding churches, cemeteries,and schools (Figure 2-1).

Residential development is a noted across the Study Area in highly variable densities, with the
highest concentration in the towns of Quinton and Hancocks Bridge. Other moderately dense
villagesinclude Hagerville, Harmersville, and Canton (PHOTO 1). Most of the roadways connecting
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these towns and villages are bordered by residential properties, and in some areas, they are
clustered in tight communities. Sections of agricultural lands with low density farmsteads are
located across the Study Area.

PHOTO 1: View east ‘ the res

Commercial development is also a variable built environment component with the highest
concentration in the town of Quinton, which has a lumber yard, grocery stores, restaurants, and
gas stations (PHOTO 2). A few commercial properties are also located in the villages and at
locations sporadically along the roadways such as the Wild Oaks Golf Course, Holladays Used
Auto Parts, and otherlocal shops

| Smick Lumber

Conserved lands located within the Study Area include portions of the 9,000 acre Mad Horse
Creek Wildlife Management Area and the 1,600 acre Abbots Meadow Wildlife Management Areg,
which are managed by the New Jersey Department of Environmental Protection (NJDEP) and are
both situated within the tidal marsh area that dominates the western portion of the Study Area.
Portions of this marsh are also composed of the 3,000 acre Alloway Creek Watershed Wetland
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Restoration Site managed by Public Service Enterprise Group (PSEG), a local electrical utility.
Specific sections of these conserved lands are currently spanned by existing PSEG 500 kV
transmission lines that extend into the Hope Creek Nuclear Generating Station. The 1,100 acre
Maskells Mills Pond Wildlife Management Area preserves a freshwater pond and deciduous oak-
pine forest complexlocatedin the southeastern corner of the Study Area. Additionally, conserved
lands include the local farms that have placed their lands under agricultural conservation
easements through the New Jersey Farmland Preservation Program, which limits the type of
development that can occur on the lands. Most of the farms range between 50 and 150 acres
and are primarily locatedin the northernand central portions of the Study Area. Sections of ACE's
inactive Quinton-Hancock 69 kV transmission line currently cross several preservedfarms along
the roadway edge. Segment options that would span these preserved lands may require approval
from the county and state agencies overseeingthe preservation efforts.

The Study Area does not contain any National Registers of Historical Places (NRHP) designated
historic districts but does contain sevenNRHP-listed or NHRP-eligible sites including the Hancock
Bridge (eligible) and the Hancock House (listed) in the town of Hancocks Bridge (PHOTO 3).
Numerous other structures and properties deemed historic by the New Jersey Historic
Preservation Office are also located in Hancocks Bridge and in the rural areas north and south of
thistown.

i i Yo i 2
PHOTO 3: View south of the NRHP-listed Hancock House located in Hancocks Bridge
Several churches, cemeteries, and schools are located in the Study Area. Churches include the
Quinton United Methodist Church and the Quinton Baptist Church in Quinton and the Lower
Alloways Creek Friends Meetinghouse in Hancock Bridge. The Canton Baptist Church and
cemeteryare located in Canton and Hancocks Bridge United Methodist Cemetery and Cedar Hill
Friends Cemetery are located in Harmersville. The only school in the Study Area is the Quinton
Township Elementary Schoollocated in Quinton.

In general, it is preferred to build transmission lines parallel to or co-located with existing
distribution or transmission ROWs to minimize potential impacts to the built environment.
Property owner coordination will be required in instances where the ROW may need to be
expanded or new easements obtained on properties which have no current ROW easements.
Properties that require coordination for acquiring new easements are considered during routing
analysis and are reflectedin the quantitative and qualitative e valuations.
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2.2 Natural Environment

This section provides ageneral description of the main environmental constraints withinthe Study
Area, including surface waters, wetlands, and wildlife habitat (Figure 2-2).

The major surface water featuresin the Study Area are Alloways Creek and Hope Creek. Alloways
Creek mainstem flows near the town of Quinton and Hancocks Bridge and other tributaries are
located throughout the Study Area (PHOTO 4). The system extends west through the large
freshwater tidal marsh located in the western portion of the Study Area and eventually into the
Delaware Bay. A smaller marsh area located in the southcentral section of the Study Area also
provides hydrology to this system. Hope Creek initiates within the large tidal marsh areaand flows
south near the Hope Creek Nuclear Generating Station andinto the Delaware Bay. The freshwater
tidal marshes and other wetland types located within the tidally influenced areas of Alloways Creek
and Hope Creek are regulated by NJDEP, as mapped coastal wetlands (Wetlands Act of 1970).
Many of the tributaries flowingtothese streams are bordered by riparian areas.

PHOTO 4: V|e west of Alloways Creek near Quinton and the bordering tidalmarsh andriparian habitat

Approximately half of the Study Area is located within Federal Emergency Management Agency
(FEMA) and NJDEP mapped floodplains and flood hazard areas. The streams within the Study
Area are regulated and require authorization by the NJ Flood Hazard Area Control Act Rules
(N.J.AC.7:13), which regulatesriparian zones and flood hazard areas delineated by the state and/or
FEMA. Non-tidal freshwater wetlands occur throughout the Study Area and are classified as
palustrine emergent, scrub/shrub, and forested (PEM, PSS, PFO, respectively). M odified
agricultural wetlands are common within farmlands.

Rare, threatened and endangered (RTE) species habitat potentially present in the Study Area
include species mapped by New Jersey's Landscape Project as Federally listed (Rank 5), State -
endangered (Rank 4), and State-threatened (Rank 3). Federallylisted (Rank 5) Atlantic greenturtle
(Chelonia mydas) and loggerhead turtle (Caretta caretta) habitat is located in the tidal mud flats
along the Delaware Bay. Rank 4 habitat for the State-endangered bald eagle (Haliaeetus
leucocephalus) is located throughout the tidal marsh area and upstream along Alloways Creek
beyond Quinton. This habitat area is also used by the State-threatened horned lark (Eremophila
alpestris)and American kestrel (Falco sparverius). Agricultural fieldsand meadows located north
of Alloways Creek may also support these and other threatened bird species.
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2.3 Engineering

The engineering considerations focus on opportunity corridors for the route to follow or
constraints that impede design and construction. Potential opportunities to follow existing
corridors in the Study Area include two active ACE 69 kV lines extending from the Quinton
Substation and four PSEG 500 kV transmission lines that extend from the Hope Creek Nuclear
Generating Station as well as the inactive ACE Quinton-Hancock 69 kV transmission line. Other
linear features such as major highways or railroads are not locatedin the Study Area. Engineering
constraints such asairports or quarries were not identified in the Study Area (Figure 2-3).

PHOTO 5: Viewwest of ACE's inactive 69 kV transmission line along Lake Avenue in Quinton

Due to the direction of their alignments and engineering considerations, ACE's single-circuit
Churchtown-Quinton 69 kV transmission line and an additional double-circuit 69 kV tap line
extending east from the Quinton Substation were not considered opportunities for double-
circuiting or paralleling. ACE's inactive Quinton-Hancock 69 kV line traverses west through the
center of Quinton and then north along State Route (SR) 49 (PHOTO 5). Based on information
provided by ACE, thisinactive line turns west off of SR 49 at Sickler Road (County Road (CR) 651)
and parallels a series of county roads for approximately 11 miles in a southwest direction to
ArtificialIsland (PHOTO 6).

PHOTO : View east of the inactive Quinton-Hancock 69 kVtranissmn alongCR 651
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The four PSEG 500 kV transmission lines were considered linear features that could be paralleled
but options to co-locate on the towers or build within the PSEG ROW were not considered. The
Hope Creek-Keeney 500 kV transmission line extends north parallel to the Delaware Bay across
the tidal marsh area associated with the Alloway Creek Watershed Wetland Restoration Site and
the Abbots Meadow Wildlife Management Area (PHOTO 7). Two of the lines that paralleleach other
to the east include the Hope Creek-New Freedom and the Salem-Orchard 500 kV transmission
lines, which span over portions of the Mad Horse Creek Wildlife Management Area. A second
Hope Creek-New Freedom 500 kV transmission line extends souththeneast from the Hope Creek
Nuclear Generating Station and also span sections of the Mad Horse Creek Wildlife Management
Area, as well as sections of the Maskell Mills Pond Wildlife Management Area.

PHOTO 7: View south of the Hope Creek-Keeney 500 kV transmission line and surrounding tidal marsh

Paralleling the existingroadway network with a transmission line is also considered an option. In
most places, there are existing ACE distribution lines that provide opportunities for underbuilding
with the new transmission line. Portions of roadways are bordered by single family or clustered
residential housing, as well as other obstructions that may require additional planning and
engineeringifthereis necessity to work within narrower ROWs (PHOTO 8). Such constraints may
also require more structures than cross-country options.

. S = , T
e RS .

PHOTO 8: View east of a farm structure located close to the roadway edge with distribution lines overhead
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3 METHODOLOGY - SEGMENT ANALYSIS

The methodology used for this Study involves a two-step process: segment analysis and
alternative route analysis. The first step focuses on identifying potential transmission line
alignments (segments) across the Study Area that are then evaluated based on a series of
quantitative metrics to recognize various groupings of segments that collectively define potential
alternative routes between the substation end points. The metric analysis uses publicly available
data such as parcel lines, stream networks, and existing transmission line routes that was
screened and verified to confirm relevance and accuracy. Alist of the data used in the Study is
providedin the References (Appendix A). The metricanalysisalsoincorporates the use of weights
as a means to elevate the relative importance of some metrics over others based on input from
ACE and expert judgement. Through this quantitative analysis process the resulting Alternative
Routes are scoredand ranked, with the lowest scoring (leastimpactful) routes having the highest
(best) ranking. To focus the analysis process, six of the best ranking Alternative Routes (Top Six)
were identified and forwarded for further review.

As explained in Section 4, the second step of the process evaluates the quantitative scores and
provides a qualitative discussion of the Top Six Alternative Routes to determine a Preferred Route.

The following sections provide asummary of the segment identification process (Section 3.1), the
evaluation process (Section 3.2), theresults of the segmentanalysis, (Section 3.3), and description
of the top six Alternative Routesidentified in the Study Area (Section 3.4).

3.1 Segmentldentification

Segments are partial alignments through the landscape of the Study Area that identify an
opportunity to develop a transmission line corridor between two specific points of interest
Several segments can be identified across the landscape that provides opportunities to connect
the same two points. These segments may use different combinations of roads, cross through
undevelopedlands, or parallel existing utility corridors asameansto connectthe two points. The
goal is to identify all of the potential segments between two points so that comparative analysis
between the segments can determine which ones provide the least impacts and thereby the
favorable options. Through this process, a series of segments are identified that crisscrosses the
landscape between the two substation sites. These segmentsare ultimately narrowed down to a
series of preferential segments that when combined define Alternative Routes.

The segmentidentification process focused on the potential use of existing linear corridors within
the Study Area such astransmission lines, distribution lines, and roadways to provide connectivity
between the two substation endpoints. Through this process, segments were identified that
mirrored the alignment of ACE's inactive Quinton-Hancock 69 kV line as a rebuild option and
othersthat paralleledthe PSEG 500 kV lines as cross-country options.

As part of the evaluation process to be reviewed below, ACE assumed that the easement rights of
the inactive Quinton-Hancock 69 kV consisted of an existing 60-foot wide ROW and that new
easements from the landowners crossed would not be required. Similarly, thisalignment crosses
properties that are protected by agricultural conservation easements where ACE assumed that
the state and county agency coordination process for constructing the new line on these lands
wouldbe more favorable due to the development of the ROW prior to the lands being placed under
a conservation easement.
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Most of the other segments were identified along the county and local roadway network. These
segments follow existing distribution alignments that have potential for the development ofanew
69 kV line as an overbuild option. The potentialneedto secure easementrights fromlandowners
of parcels crossed was considered a substantial social constraint to potential segments along
roadways. Alternatively, a few segments were also identified to span undeveloped agricultural
fields that provided opportunities to bypass around built or environmental constraints in the Study
Area. Where feasible, these segments were alignedto parallel property lines or adjacentto existing
farmlands to minimize impactsto the farming operations. Segment alignments were also modified
to minimize impacts to the forested areas that border these agricultural areas.

Dueto the interconnecting aspect of these roadway and cross-country alignments, 46 segments
were identified within the Study Area (Figure 3-1).

3.2 Segment EvaluationProcess

The segment evaluation process involves determining the quantitative metrics to be reviewed,
calculating the specific metric values for each segment, tabulating those values for each
combination of segments that define an alternative route between the substations, and
comparing the data as normalized and weighted outputs. The following provides additional detall
regarding the evaluation process and how alternative routes are subsequently developed.

To evaluate and compare the segments, quantitative metrics were developedthat focused onthe
potential impacts of the project to the human/built environment, natural environment, and
engineering considerations (Table 3-1). The evaluation process also addressed severd
opportunity scenarios such as paralleling roadways or utility corridors. Construction alongthese
corridors concentratesthe impactsinto an already affected area and has the potentialto reduce
environmental impacts by overlapping ROWs where feasible and using existing access roads in
undevelopedareas and hard top roads in developedareas. The relative ease of accessibility and
probable lower level of permitting involved makes these conditions favorable, thus these metric
values are inverted during the evaluation process such that longer lengths are considered to be
less impactfuland more beneficial to the construction andlong-term maintenance of the project
than shorter lengths.

Each segmentwas evaluated using the metricslistedin Table 3-1andthe findings were recorded
in a comprehensive database that was used as the foundation for the segment analysis
(APPENDIX B). These quantitative feature metrics were normalized and assigned relative weights
withintheir specific perspective. The metrics were normalized to provide ameans to compare the
data. Using a normalized 0-100 scale allows the different data values to be mathematically
combined and compared without being distorted by differences in measurement scale
Establishing these quantitative values allowed overall scoring and ranking for each Alternative
Route identified. Lower scores are preferred as they indicate potentially less impact along that
route (eg., combination of segments). The numerical score calculated through this process
provides an objective reference for quantitatively comparing each of the Alternative Routes
identified.

3.3 Segment EvaluationResults

Through the use of a repetitive algorithm process, approximately 64 different segment
combinations (Alternative Routes) were identified and evaluated in the Study Area. Assessment
of the lowest scoring (least impactful) alignments noted that the first three Alternative Routes
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(Ranks 1-3) were variations of the inactive Quinton-Hancock 69 kV alignment with the difference
beingthe segment combinations extending around or through the town of Quinton. Similarly, the
next three Alternative Routes (Ranks 4-6) have the same three alignment variations around
Quinton but extend off of the inactive Quinton-Hancock 69 kV route past the town of Hancocks
Bridge and extend across the tidal marsh parallel to the PSEG 500 kV lines. Spatial diversityinthe
alignments across the Study Area is noted for the next four Alternative Routes (Ranks 7-10)
relative to the first six discussed above. These alternative routes extend north and south of the
inactive Quinton-Hancock 69 kV alignment and use a series of roadways and cross-country
segments to reach Alloways Creek Neck Road, which may provide the least environmentally
impactful meansfor crossing the tidal marsh required to reach the proposed substation site.

To focus the evaluation process to identify a potential Preferred Route, six of the lowest scoring
Alternative Routes (Rank 1, Rank 2, Rank 3, Rank 4, Rank 8, and Rank 9) were comparatively
organized to show the metric and normalized values (Table 3-2) and the cumulative weighted
scores (Table 3-3)for each of these top six Alternative Routes.

Forreporting purposes, the six alternatives reviewed have been designated as follows: Alternative
Route 1 (Rank 1), Alternative Route 2 (Rank 2); Alternative Route 3 (Rank 3); Alternative Route 4
(Rank 4), Alternative Route 5 (Rank 8), and Alternative Route 6 (Rank 9).

The network of segments that constitute these top six Alternative Routes are illustratedin Figure
3-2. The output of the analytical review (ranked lowest to highest)is provided in APPENDIX C and
avisual display of the top six Alternative Routes evaluatedis providedin APPENDIXD.
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TABLE 3-1: Quantitative Routing Metrics

Built Environment

NRHP (Listed & Eligible) Properties and Districts within 1,000 feet of the ROW: National Register of Historic Places (NRHP)
Listed or Eligible Historic Properties and Districts adjacenttoa ROW

Churches, Cemeteries, or Schools within 1,000 feet of the ROW: Number of these sensitive land uses adjacenttothe
ROW

Properties Requiring New Easements: Parcels crossed on which ACE would need to obtain a new or additional easement

Residential Structures on Parcels Crossed by or Adjacenttoan Existing Transmission Line ROW: Residenceslocated on
parcels currently crossed orlocated adjacent (within 100 feet) to an existing ROW

Residential Structures on Parcels Crossed by or Adjacenttoa New Transmission Line ROW: Residences located on
parcels that would be crossed or adjacent (within 100 feet)toa new ROW oran existing distribution line that may be
overbuilt with transmissionlines

C ommerdal/industrial Buildings on Parcels Crossed by or Adjacent to an Existing Transmission Line ROW: Structures
located on parcels currently crossed or located adjacent to (within 100 feet) to an existing ROW

C ommerdial/Industrial Buildings on Parcels Crossed by or Adjacent toa New Transmission Line ROW: Structures located
on parcels that would be crossed or located adjacent (within 100 feet) toa new ROW or to an existing distribution line that
may be overbuilt with transmission lines

Conserved Lands Crossed by an Existing Transmission Line ROW. Acres of conserved lands that are crossed by an
existing ROW. Conserved lands include Open Space, Recreational, Preserves, and otherlands withlocal, State, and
Federaladministration such as Green Acres Program lands, National Wildlife Refuges, State Wildlife Management Areas,
agricultural conservation easements, and others.

Conserved Lands Crossed bya New ROW: Acres of conserved lands that would be crossed by a new ROW orby an
existing distribution line that may be overbuilt with transmission lines

Natural Environment
Riparian Zone (forested/shrub) Requiring Clearing: Acres of riparian zone requiring clearing within the ROW

Stream Crossings: Number of NJDEP and/or USACE jurisdictional waterways or waterbodies crossed by the ROW

Flood Hazard Area Crossed: Acres of flood hazard area (NJDEP/FEMA mapped flood hazard floodplain and floodway)
crossed by the ROW that would require structures and/or other fill within floodplains and/or avoidance of structures in
floodways

PFQO/PSS Wetlands Requiring Clearing: Acres of PFO or PSS wetland conversion to PEM required within the ROW (NJDEP
2012 LULC Wetlands)

P EM Wetlands Requiring Disturbance: Acres of PEM wetlands disturbed temporarily for construction and/or permanently
for structures required within the defined or assumed ROW and subjectto NJDEP and/or USACE authorizations

Coastal Zone Areas Crossed: Acres of coastal wetlands, Tidelands licensing area, and waterfront development areas
crossedby the ROW

Threatened and Endangered Species Habitat Crossed: Acres of threatened and endangered species habitat crossed by
the ROW. Includes NJDEP Landscape Project Version 3.3 data of State and Federal Threatened and/or Endangered
species.

Engineering

Length Within orParallel to an Existing Utility Corridor (Inverted): Length (miles) of the Alternative Route located withinan
existing transmission line ROW (rebuild) or parallel to the ROW of an existing pipeline or transmission/distribution line.
These areas may have fewer impacts compared to developing completely new right-of-way, but require additional
coordination and may involve more engineering analysis to ensure safe co -location with the other utility.

Length Parallel toa Roadway (Inverted): Length (miles)adjacentto roadways. Paralleling these features typically reduces
potential new impacts and improve access for construction and maintenance.

Centerline Road Crossings: Number of crossings of public road alignment. These areaswoud have engineering
constraints due to height and otherrequirements.

Number of Turns Greater Than 60 Degrees: Number of times the Altemnative Route would need to make a turn greater
than 60 degrees. Turnsplace tension on thetower structures, which may require additional supportorengineering to
support the stress.

TransmissionLine Crossings: Number of crossings of an existing transmissionline.

Length of Underground: Length (miles) of underground transmission line thatwould involve trench or horizontal
directional drilling (HDD).

L ength of Distribution Underbuild and/or Third Party Attachments: Length (miles) of existing distribution underbuild andor
underbuilt attachments by third parties such as telecommunications companies.

E stimated Total Project Costs: Values estimated based on typical project-specific cost per mile. Estimates do not
include ROW Acquisition, Licensing and Permitting, and other miscellaneous costs.
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3.4

Description of Alternative Routes

The top six Alternative Routes evaluated include a diversity of alignment combinations that use
roadways, cross-country, and transmission corridor options identified in the Study Area. The
following provides a description of the alignment of these six Alternative Routes and an
introduction to some of the positive and negative factors that will be part of the Preferred Route
decision making process.

Alternative Route 1 (Rank 1):

Alternative Route 1is 11.60 milesinlength.

From the Quinton Substation, this route extends 0.11 miles northwest parallel to
Waterworks Road to the north side of Quinton-Alloways Road (CR 581) as a single-circuit
transmission line system.

On the north side of CR 581, the new transmission lines would be added onto ACE's
existing distributionnetwork as an overbuildto the distribution lines. The route turnswest
and parallels this road for 0.12 mile to the west side of SR 49 as a distribution underbuild
configuration.

At this point, the route turns south for 0.04 miles parallel to SR 49 and adjacent to an active
lumberyard and then turnswest for 0.10 mile along the north side of Cottage Ave, which
is where the entrance of the lumberyard is located.

Alternative Route 1 then turns south for 0.14 mile along the west side of New Street to
Sickler Street (CR651). New Streetis bordered by a storage section of the lumber yard as
well as severalresidentialhomes.

At the juncture with Sickler Street (CR 651), the route intersects with the ROW of ACE's
inactive Quinton-Hancock 69 kV line, which currently consists of de-energized 69 kV
transmission linesand energized 12 kV distributionlines located on wood poles. The route
would follow the alignment of this existing ROW to the southwest for 11.09 miles
predominantly as a distribution underbuild configuration.

Turningto the southwest, the route parallels the north side of Sickler Street for 0.49 miles
past a dense residential cluster and over atributary to the Alloways Creek to Beasely Neck
Road (CR651).

Continuinginasouthwest direction parallel with Beasely Neck Road, the route extends for
2.45 milesto New Bridge Road (CR 623). This alignment crosses several preserved farms,
spans two tributaries to Alloways Creek that are bordered by coastal wetlands, and
crosses areas mappedas agriculturally modified wetlands. Land use alongthis sectionis
mostly agricultural but several residential parcels are crossed. Dueto a few residential
structures being located close to the roadway, the alignment does shift from one side of
theroad to the other.

Turning south, Alternative Route 1 parallels the west side of New Bridge Road for 0.50 mile
to Cuff Road. The route spans Lower Alloways Creek and another tributary that are
bordered by coastal wetlands. This section is mostly bordered by undeveloped forest but
does cross one preservedfarm property.
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At this point, the route turns southwest for 0.50 mile parallel to the south side of Cuff Road
to Hancocks Bridge-Harmersville Road (CR 658). Cuff Road is alocal road that is bordered
by agricultural lands and areas mapped as agriculturally modified wetlands. Past this
intersection, theroute continues westalong CR 658 for 0.30 mile to where this county road
turnsnorth toward the town of Hancocks Bridge. This sectionis also bordered mostly by
agricultural lands but does span a tributary to Alloways Creek with adjacent coastal
wetlands and other areas mapped as deciduous wooded wetlands.

From thisintersection,the roadway becomes Alloways Creek Neck Road, which Alternative
Route 1 parallels for 5.70 miles in southwesterly direction to the Hope Creek Nuclear
Generating Station. Alloways Creek Neck Road is a local road bordered predominantly by
undevelopedagricultural and forested lands but also by a cluster of residential parcels near
Hancocks Bridge and fewer homes as the road extends south. This section does span
under the three of the PSEG 500 kV lines, cross lands preserved as part of the Mad Horse
Creek Wildlife Management Area, several properties deemed historic by the New Jersey
Historic Preservation Office, as well as near the Nathaniel Chambless House, a NRHP-
eligible resource. Northern portions of the line cross areas mapped as agriculturally
modified wetlands, whereas the southern portion that crosses the tidal marsh area
involves areas mapped as deciduous wooded wetlands and coastal wetlands, aswell as a
span of Hope Creek. Most of this section will be constructed as distribution underbuild but
the portion extending over the tidal marsh may be constructed without the underbuild
elements.

The final 1.15 mile wraps around the eastern perimeter of the Hope Creek Nuclear
Generating Station andinto the proposed Windport Substation site. Landuse inthis area
is dominated by Phragmites based tidal wetlands that are not considered to be withinthe
coastal wetland boundary. This section crosses under the four PSEG 500 kV lines that
extendfrom the generating station. Engineering constraints with these lines may result in
the new 69 KV line beinginstalled underground through the marsh area.

Alternative Route 2 (Rank 2):

Alternative Route 2 is 11.84 miles in length and mirrors the alignment of the inactive
Quinton-Hancock 69kV line.

From the Quinton Substation, thisroute extends for 0.25 mile east along the south side of
Waterworks Road to Lake Avenue as distribution underbuild. The route passes a dense
residential cluster and over an area mapped as deciduous wooded wetlands and coastal
wetlands.

Turning to the southwest, the route parallels Lake Avenue for 0.35 mile to SR 49 as
distribution underbuild. This route spans a tributary to Alloways Creek and then pass a
dense area of residential development located within the town of Quinton.

At SR 49, the route turnsnorth for 0.05 mile to Sickler Street (CR 651) and thenturns west
along Sickler Street for 0.10 mile to New Street, where it intersects with the alignment of
Alternative Route 1, which it follows for the next 11.09 miles to the proposed Windport
Substation site. This sectionwouldbe built as distribution underbuild and passes through
dense residential development.

Alternative Route 3 (Rank 3):
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Alternative Route 3is 12.11 milesinlength.

From the Quinton Substation, thisroute extends for 0.25 mile east along the south side of
Waterworks Road to Lake Avenue as distribution underbuild. The route passes a dense
residential cluster and over an area mapped as deciduous wooded wetlands and coastal
wetlands.

Turningtothe southwest, theroute parallels Lake Avenue for 0.06 mile toapoint where the
route turns south for 0.08 mile through aforested area that transitions to agricultural lands.
This section spans a tributary to Alloways Creek and passes between residential
structureslocatedwithinthe forested area. Distribution underbuild would not be involved
with this section.

At this point, Alternative Route 3 parallels the parcel line of the agricultural field to the south
west for 0.35 mile to SR 49 without distribution underbuild. This section passesthrougha
narrow area mapped as deciduous wooded wetlands.

After spanning SR 49 in an area with several commercial buildings, the route extends west
for 0.67 mile to Quinton-Maskells Mill Road without distribution underbuild. This section
crosses mostly agricultural lands as well as spans two forest lined tributaries to Alloways
Creekand the bordering coastal wetlands.

At Quinton-Maskells Mill Road, the route turns north for 0.10 mile to Beasely Neck Road,
where it intersects with the alignment of Alternative Route 1, which it follows for the next
10.60 miles to the proposed Windport Substation site. This section would be built as
distribution underbuild and passes over agricultural lands that are part of a preserved farm
and has a section mapped as agriculturally modified wetlands.

Alternative Route 4 (Rank 4):

Alternative Route 4 is 9.67milesin length.

From the Quinton Substation, this route mirrors the alignment of Alternative Route 1 around
the west side of Quintonand along ACE's inactive Quinton-Hancock 69kV route for 5.41
miles to its intersection with the double PSEG 500 kV lines along Alloways Creek Neck
Road. This sectionisengineeredas distribution underbuild.

At this point, the route turns west for 4.20 miles to the Windport Substation site without
distribution underbuild. This section parallels the north side ofthe PSEG 500kV lines, that
initially cross agricultural and forested lands but predominantly crosses alarge tidal marsh.
Portions of this upland and marsh area are part of the Mad Horse Creek Wildlife
Management Area.

Alternative Route 5 (Rank 8):

Alternative Route 5 is 13.89 milesinlength.

From the Quinton Substation, this route mirrors the configuration of Alternative Route 3 for
0.39 miles to the east side of Quinton. It extendsacross the agricultural fieldfor 0.34 mile
to SR 49 on an angle to the south to be across from Jericho Road.

After crossing SR 49 near several commercial properties, the route extends to the south
along Jericho Road for 2.45 miles to Harmersville-Pecks Corner Road (CR 667) as
distribution underbuild. The route initially parallels the eastern side of the roadway where
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it passes through a dense residential cluster and over preserved farm lands. Due to
structural constraints noted along the roadway, the route crosses to the west side and
backto the east as it spans the mixedresidential and agriculturalland uses. Three streams
and agriculturally modified and deciduous wooded wetland are crossed in this area.

At the intersection with Harmersville-Pecks Corner Road (CR 667), Alternative Route 5
turns west and parallels the roadway for 2.60 miles as distribution underbuild to the
intersection with Hancocks Bridge-Harmersville Road (CR 658) in the village of
Harmersville. The route initially parallels the southern side of the roadway but due to
structural constraints noted along the roadway it crosses to the north side and back to the
south as it spans the mixed residential and agricultural land uses. One stream and
agriculturally modified and mixed wooded and scrub/shrub wetlands are crossed in this
section. One preservedfarmis also crossed.

Turningtothe northwest, the route parallels Hancocks Bridge -Harmersville Road (CR 658)
for 0.96 mile to its intersection with Cuff Road, where it meets with the alignment of the
inactive Quinton-Hancock 69 kV line. This section extends through the dense residential
area in the village of Harmersville and spans from one side of the road to the other at
locations to avoid structural constraints.

From the CuffRoad intersection, Alternative Route 5 would extend for 7.15 miles parallel to
Alloways Creek Neck Road to the proposed Windport Substation site.

Alternative Route 6 (Rank 9):

Alternative Route 6 is 13.52 milesinlength.

From the Quinton Substation, this route would mirror the alignment of Alternative Route 5
for 4.78 mile as distribution underbuild along Jericho Road and portions of Harmersville-
Pecks Corner Road (CR 667), At a point west of Cross Road (CR 654), the route turns
southwest for 0.95 mile to Maskells Mill Road (CR 658) without underbuild. This section
extends across agricultural and forestedlands and under the dual PSEG 500 kV lines. One
stream and agriculturally modified and mixed wooded and scrub/shrub wetlands are
crossed inthis section.

Continuinginasouthwest direction, the route extends for 0.55 mile to Canton -Harmersville
Road (CR 623) without underbuild. Land uses include agricultural and forested areas but
also several residential structures. Agriculturally modified and mixed wooded and
scrub/shrubwetlands are crossedin this section.

After crossing Canton-Harmersville Road (CR 623), Alternative Route 6 extends 3.16 miles
to Alloways Creek Neck Road without underbuild. This section parallels the north side of
the PSEG 500KV line and predominantly crosses agricultural and forested lands. The route
spans the NRHP-eligible Cuff-Dubois House property and the Meadow View Sporting Dog
Club and Preserve parcel, which is deemed historic by the New Jersey Historic
Preservation Office. A section of the Mad Horse Creek Wildlife Management Area is also
crossed. A large tidal marsh that consists of coastal wetland areas, as well as severd
streams and wetland areas are also crossed.

From the intersectionwith Alloways Creek Neck Road, the route extends for 4.08 miles to
the proposed Windport Substation site without underbuild.
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TABLE 3-2: Tabular Summary of the Top Six Alternative Routes

MATRNCORIDOR B e e e
NRHP (Listed & Eligible) Properties/Districts Adjacent to ROW (#) 26 26 25 20 25 4
Normalized 27.80 27.80 26.60 20.20 26.60 0.00
Churches, Cemeteries, Schools within 1,000 ft of the ROW (#) 5 5 3 5 7 3
Normalized 62.40 62.40 37.60 62.40 87.60 37.60
Properties Requiring New Easements (#) 9 0 6 20 55 61
Normalized 10.47 0.00 7.00 23.27 63.93 70.93
Residential Structures on Parcels Crossed by or Adjacent to anExisting 68 1M1 57 64 29 14
- Transmission Line ROW (#)
z Normalized 59.40 100.00 49.10 55.70 22.60 850
s - - -
éZj: Residential Structur_?rsar?snnljiasrs%rs] Eir;)es;%dv\?é?r Adjacent to a New 13 0 3 13 93 79
% Normalized 11.10 0.00 2.55 11.10 79.50 61.55
E Commercial/Industrial Buildings on Parcels Crossed by or Adjacent to 5 7 6 6 5 6
% an Existing Transmission Line ROW (#)
m Normalized 40.00 80.00 60.00 60.00 40.00 60.00
Commercial/Industrial Buildings on Parcels Crossed by or Adjacentto a 5 . 3 5 15 15
New Transmission Line ROW (#)
Normalized 21.10 0.00 10.50 21.10 73.70 73.70
Conserved Lands Crossed by an Existing Transmission LineROW 0 0 0 13.90 0 560
(acres)
Normalized 0.00 0.00 0.00 72.40 0.00 29.20
Conserved Lands Crossed by a New Transmission Line ROW (acres) 0 0 0.60 0.50 4.50 4.50
Normalized 0.00 0.00 2.50 2.10 18.75 1875
Riparian Zone Requiring Clearing (acres) 0.20 0.20 0.30 0.20 0.11 0.00
Normalized 33.10 33.10 48.75 33.10 17.45 0.00
Stream Crossings (#) 19 19 20 55 17 19
— Normalized 10.93 10.93 13.07 89.07 6.53 10.93
é Flood Hazard Area Crossed (acres) 33.87 33.72 33.97 39.43 29.32 31.57
% Normalized 2413 23.33 24.67 52.13 1.33 12.67
% PFO/PSS Wetlands Requiring Clearing (acres) 1.08 1.18 1.28 0.98 277 10.24
& Normalized 2.70 3.30 4.00 2.10 13.25 59.85
g PEM Wetlands Requiring Disturbance (acres) 11.56 11.56 11.77 6.61 14.52 25.19
E Normalized 40.50 40.50 41.50 19.10 53.40 99.50
= Coastal Zone Areas Crossed (acres) 419 4.21 4.45 21.62 3.90 3.26
Normalized 4.15 4.30 5.30 80.25 2.90 0.10
Threatened/Endangered Habitat Crossed (acres) 53.54 55.48 58.87 43.70 50.44 54.72
Normalized 37.80 43.47 53.40 9.07 28.73 41.27
Length Within or Parallelto an Existing Utility Corridor (Inverted) (miles) 0.07 0.60 0.26 3.37 0.26 3.44
Normalized 100.00 89.35 96.30 33.90 96.30 32.35
Length Parallel to a Roadway (inverted) (miles) 10.72 10.95 10.12 5.41 12.53 7.47
Normalized 39.87 37.47 46.00 93.93 21.47 73.00
Centerline Road Crossings (#) 18 23 18 15 26 18
Normalized 35.00 60.00 35.00 20.00 75.00 35.00
= Turns Greater Than 60 Degrees (#) 0 0 0 0 0 0
E Normalized 0.00 0.00 0.00 0.00 0.00 0.00
% Transmission Line Crossings (#) 7 8 8 1 8 8
& Normalized 85.70 100.00 100.00 0.00 100.00 100.00
Length of Underground (miles) 0.0 0.0 0.0 0.0 0.0 0.0
Normalized 0.00 0.00 0.00 0.00 0.00 0.00
Length of Distribution Underbuild and Third Party Attachments (mies) 10.10 10.57 9.74 4.76 11.77 6.98
Normalized 60.20 65.13 56.40 3.80 77.80 27.27
Route Length (miles) 11.60 11.84 12.11 9.67 13.89 13.52
Normalized 29.20 33.00 37.00 0.00 64.00 58.40
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TABLE 3-3: Weighted Metrics and Totals for th

ernatve E

e Top Six Altermative Routes

ATRX/CORRDOR

5 D

Route Ro Route Route 4 Route Route 6

BUILT ENVIRONMENT 40%
NRHP (Listed & Eligible) Properties/Districts Adjiacent to ROW (#) 5% 27.80 27.80 26.60 20.20 26.60 0.00
Weighted 1.39 1.39 1.33 1.01 1.33 0.00
Churches, Cemeteries, Schools within 1,000 ft of the ROW (#) 5% 62.40 62.40 37.60 62.40 87.60 37.60
Weighted 3.12 3.12 1.88 3.12 4.38 1.88
Properties Requiring New Easements (#) 15% 10.47 0.00 7.00 23.27 63.93 70.93
Weighted 1.57 0.00 1.05 3.49 9.59 10.64
Ej‘ss'glfgt}rarggrung;ffEEE%\?\LSW?OSSEG by or Adjacent o an 10% | 59.40 100.00 4910 55.70 22.60 850
Weighted 5.94 10.00 4.91 5.57 2.26 0.85
Residen_t]'a! Strgotureson Parcels Crossed by or Adjacent to aNew 20% 11.10 0.00 255 11.10 79.50 61.55
TransmissionLine ROW (#)
Weighted 2.22 0.00 0.51 2.22 15.90 12.31
&Oargrg‘ifgig’}f;igﬁ:S?Qi‘E%ZOR’HW(C;Scrossed byorAdiaent | 5o 40.00 80.00 60.00 60.00 40.00 60.00
Weighted 2.00 4.00 3.00 3.00 2.00 3.00
&iﬂ&iﬁfﬁlﬁig‘iﬁ:ﬁg‘%ﬁ;'):‘ame‘Scrossed byorAdaent | 4o, 21.10 0.0 10.50 21.10 73.70 73.70
Weighted 2.11 0.0 1.05 2.11 7.37 7.37
(C;grnes;r\,ed Lands Crossed by anExisting TransmissionLine ROW 10% 0.0 0.0 0.0 72.40 0.00 29.20
Weighted 0.0 0.0 0.0 7.24 0.00 2.92
(Cagrnessr\,ed Lands Crossed by aNew Transmission Line ROW 20% 0.0 0.0 250 210 18.75 18.75
Weighted 0.0 0.0 0.50 0.42 8,75 8715
TOTAL 100% 18.35 18.51 14.23 28.18 46.58 42.72
WEIGHTED TOTAL 7.34 7.40 5.69 11.27 18.63 17.09

NATURAL ENVIRONMENT 40%
Riparian Zone Requiring Clearing acres) 20% 33.10 33.10 48.75 33.10 17.45 0.00
Weighted 6.62 6.62 9.75 6.62 3.49 0.00
Stream Crossings () 7.5% 10.93 10.93 13.07 89.07 6.53 10.93
Weighted 0.82 0.82 0.98 6.68 0.49 0.82
Flood Hazard Area Crossed (acres) 7.5% 24.13 23.33 24.67 52.13 1.33 12.67
Weighted 1.81 1.75 1.85 3.91 0.10 0.95
PFO/PSS Wetlands Requiring Clearing (acres) 20% 2.70 3.30 4.00 2.10 13.25 59.85
Weighted 0.54 0.66 0.80 0.42 2.65 11.97
PEM Wetlands Requiring Disturbance (acres) 10% 40.50 40.50 41.50 19.10 53.40 99.50
Weighted 4.05 4.05 4.15 1.91 5.34 9.95
Coastal Zone Areas Crossed (acres) 20% 4.15 4.30 5.30 80.25 2.90 0.10
Weighted 0.83 0.86 1.06 16.05 0.58 0.02
Threatened/Endangered Habitat Crossed (acres) 15% 37.80 43.47 53.40 9.07 28.73 41.27
Weighted 5.67 6.52 8.01 1.36 4.31 6.19
TOTAL 100% 20.34 21.28 26.60 36.95 16.96 29.90
WEIGHTED TOTAL 8.14 8.51 10.64 14.78 6.78 11.96

ENGINEERNG 20%
:_riir:é;;hWiminorParaHe\toan Existing Utility Corridor (Inverted) 20% 100.00 89.35 96.30 33.90 96.30 3235
Weighted 20.00 17.87 19.26 6.78 19.26 6.47
Length Parallel to a Roadway (inverted) (miles) 15% 39.87 37.47 46.00 93.93 21.47 73.00
Weighted 5.98 5.62 6.90 14.09 3.22 10.95
Centerline Road Crossings (#) 10% 35.00 60.00 35.00 20.00 75.00 35.00
Weighted 3.50 6.00 3.50 2.00 7.50 3.50
Turns Greater Than 60 Degrees (#) 5% 0.0 0.0 0.0 0.0 0.0 0.0
Weighted 0.0 0.0 0.0 0.0 0.0 0.0
TransmissionLine Crossings (#) 10% 85.70 100.00 100.00 0.0 100.00 100.00
Weighted 8.57 10.00 10.00 0.0 10.00 10.00
Length of Underground (miles) 20% 0.0 0.0 0.0 0.0 0.0 0.0
Weighted 0.0 0.0 0.0 0.0 0.0 0.0
tﬂi‘r;eg;h of Distribution Underbuild and Third Party Attachments 15% 60.20 65.13 56.40 3.80 77.80 2797
Weighted 9.03 9.77 8.46 0.57 11.67 4.09
Route Length (miles) 5% 29.20 33.00 37.00 0.00 64.00 58.40
Weighted 1.46 1.65 1.85 0.00 3.20 2.92
TOTAL 100% 48.54 50.91 49.97 23.44 54.85 37.98
WEIGHTED TOTAL 9.71 10.18 9.99 4.69 10.97 7.59
SUM OFWEIGHTED TOTAL 25.19 26.10 26.32 30.74 36.39 36.63
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4 METHODOLOGY - ALTERNATIVEROUTE
ANALYSIS

The second step of the methodology involves reviewing the results of the quantitative analysis to
identify the factors that were most relevant in defining the scores calculated for the Top Six
Alternative Routes. Thisinformation was further incorporated into a qualitative evaluation process
that reviewed and scored the routes based on intangible factors such as community issues,
permitting, ROW acquisition,and constructability. The reviews were collectively used by ACE and
AECOM to identify the Preferred Route.

The following sections provide a summary of the quantitative review results (Section 4.1)and a
summary of the qualitative evaluation discussion and findings (Section 4.2).

4.1 Quantitative Evaluation Results

The cumulative Sum of Weighted Scores value for the three metric perspectives (built
environment, natural environment, and engineering considerations) for each of the Alternative
Routes are provided in Table 3-3. The first three Alternative Routes reviewed, which significantly
overlap in their alignments along the inactive Quinton-Hancock 69 kV route, have a very limited
margin of difference between the Sum of Weighted Scores value (range is 25.19 to 26.32). The
otherthree Alternative Routes have higher but comparative scores that range between 30.74 and
36.63. A summary of the Weighted Total perspective scores is provided below to explain the
drivers behind these differences. Although the focus of this review is between six higher ranked
routes, the scores for these routes are reflective of the overallanalysis that identified 64 alternative
routes and that the normalized and weighted scores are reflective of the range of metric values
calculated during this analysis.

Built Environment Summary

Review of the Weighted Total scores for the built environmentanalysis notes that Alternative Route
3 scored the lowest (best) (5.69) and Alternative Routes 1 and 2 scored relatively higher (7.34 and
7.40 respectively). Alternative Routes 5 and 6 scored the highest (worst) (18.36 and 17.09
respectively)and Alternative Route 4's score was relatively better (11.37).

Alternative Route 3, which avoids the concentrated residential area in Quinton, had the lowest
score because it would be in close proximity to the fewest residential structures (cumulatively 60)
and require new easements from relatively few landowners (6). The alignment would pass the
fewest churches and schools (3) and involve one farm where coordination for a new ROW
easement on conservedlandswould be required. Alternative Route 1, which extendsaround the
western side of Quinton)had a higher score due to being in close proximity to a moderately high
number of residential structures (81 cumulatively), more churches and schools (5), and requiring
new easements from nine landowners. Alternative Route 2, which extends throughthe center of
Quinton, had a slightly higher score due to being in close proximity to one of the highest number
of residential structures(111).

Alternative Route 5, which is the longest option (13.89 miles), scored the worst due to being in
close proximity to the most residential structures (122 cumulatively with themost near anew ROW
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(93)) and the most churches and schools (7). The alignment would also require one the highest
number of new easements (55) and a moderately high acreage of new easements across
conservedfarmlands (4.50). Alternative Route 6 is a slightly shorter route (13.52 miles) but would
require the most new easements (61) and one the highest acreage of new easements across
conserved lands (10.10), which includes conserved farm lands and state wildlife management
lands. This route scored slightly better due to being in close proximity to fewer residentid
structures (86 cumulatively with 72 near a new ROW), near the fewest historic properties (4), and
near fewer churchesand schools (3).

Alternative Route 4, which mirrors the alignment of Alternative Route 1 around the western side of
Quinton but deviates from the inactive Quinton-Hancock 69 kV alignment by extending across the
tidal marsh to the Windport Substation, is the shortest route (9.67 miles). This optionwould be in
close proximity to a moderate number of residential structures (77) and require a moderate
number of new easements (20), but had a relatively high score due to the extent of conserved
lands crossed (14.40), which would all be located on state wildlife management lands.

Natural Environment Summary

Review of the Weighted Total scores for the natural environment analysis notes that Alternative
Route 5 scoredthe lowest (6.78) and Alternative Routes 1 and 2 scored relatively higher (8.14 and
8.51 respectively). Alternative Route 4 scoredthe highest(14.78) and Alternative Routes 3 and 6
were relatively better (10.64 and 11.96 respectively).

Alternative Route 5 bypasses around the east side of Quinton as a cross-county route and then
extendsto the Windport Substation parallel to aseries of county andlocal roads. It had the lowest
score due to involving the fewest stream crossings (17), having a low riparian impact (0.11), and
crossing the least flood hazard area (29.32). The route would also involve one of the lowest area
of coastal zone crossing (3.90) but wouldinvolve amoderate forested wetland clearing area (2.77)
and emergent wetland crossing area (14.52). Although Alternative Routes 1 and 2 would involve
less forested clearingand emergent wetland crossing areas, these options scored higher due to
having slightly more stream crossings (19), riparian impacts (0.20), flood hazard area crossing, and
coastal zone crossings.

Alternative Route 4 scored the worst due to crossing the most streams (55 — this is reflective of
the dense pattern of channelslocated across the tidal marsh), most flood hazard area (39.43), and
coastal zone area (21.62) as it parallels the PSEG 500 kV lines into the Windport Substation site
It would, conversely, involve the least threatened and endangered species area, forested wetland
clearing,and emergent wetland crossing. Alternative Route 6 parallels Alloways Creek Neck Road
across thelarge tidal marsh area to minimize impactsinthis area, but does cross a separate tidal
marsh area east of Alloways Creek Neck Road. The route scored relatively better by involvingless
stream crossings, riparian impacts, flood hazard area crossing, and coastal zone crossings, but
wouldinvolve the most forested wetland clearing (10.24), and emergent wetland crossing (25.19).
Alternative Route 3 would involve the most riparian impact (0.30) and threatened and endangered
speciesarea crossing (58.87), but had a relatively lower score by havingless impacts on forested
and emergent wetlands.

Engineering Summary

Review of the Weighted Total scores for the engineering analysis notes that Alternative Route 4
scoredthe lowest (4.69)and Alternative Route 6 has the nextlowestscore (7.59). Alternative Route
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5 scored the highest (10.97) and Alternative Routes 1, 2, and 3 were relatively better (10.18, 9.71,
and 9.99 respectively).

Alternative Route 4 scored the best due to requiring the shortest length of distribution underbuild
(4.76), fewest road crossings (15), fewest transmission line crossings (1), and longest length
parallel to an existing utility corridor (3.37). Note that the one transmission line crossingwould be
under a 500 kV line in close proximity to the Hope Creek Nuclear Generating Station, which may
necessitate underground engineering. Comparatively, this route would potentially require less
underground than the other alternative routes, which would need to go under all four 500 kV lines
near the Hope Creek Nuclear Generating Station. Alternative Route 6 scoredrelatively low due to
having a long length parallel to an existing utility corridor (3.44). but was higher than Alterative
Route 4 due to having more road crossings (18), a longer length of distribution underbuild (6.98),
and more transmission line crossings (8).

Although Alternative Route 5 has the longest length parallel to a roadway (12.53), it scored the
worst due to having the longest length of distribution underbuild (11.77), the most roadway
crossings (26), the shortest length parallel to an existing utility corridor (0.26), and having the
longest overall length. Alternative Routes 1, 2, and 3 each scored relatively better due to being
shorter routes that wouldinvolve less distribution underbuild and less road crossings. These three
routes having identical alignments from the west side of Quinton to the proposed Windport
Substation, with the differences being focused on their alignment around the town of Quinton.
Comparatively, Alternative Route 3 has the higher score due to involving more road crossings (23)
and alongerlength of distribution underbuild.

Quantitative Summary

The Sum of Weighted Scores value provided in Table 3-3is the sum of the Weighted Total scores
calculated for the three perspectives reviewed above. The following is a summary of the
quantitative review results:

o Alternative Routes 1 and 2 did not score the best in any of the perspectives reviewed, but
each scored relatively low in each of the perspectives so that cumulatively, they had the
lowest (best) scores of the analysis.

o Alternative Route 3 scored the best in the build environment review, but had a higher overall
score dueto theincreased environmental effectsinvolvedinits cross-country section.

e Alternative Route 4 scored the best in the engineering review but the worst in the natural
environment review and moderately high in the built environment review, which are both
associated with crossing of the tidal marsh area.

e Alternative Route 5 scoredthe best inthe natural environmentreview,but theworst in the built
environment and engineering review,whichisreflective of this option beingthe longest route
and itsalignment adjacent to residential-lined roadways.

e Alternative Route 6 had high scores inthe built environment and natural environment reviews
due to its long alignment, some of which would be cross-country and over marsh areas. Its
moderate engineering score was based on minimizing road crossings and the need for
distribution underbuild.
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4.2 Qualitative Evaluation Discussions

The final step in the analysis for the Quinton-Artificial Island Windport 69 kV transmission line
involved a qualitative evaluation of the six Alternative Routes. The five qualitative criteria described
belowwere assessed:

e Visual And CommunityIssues:

o Potential visual concerns with a transmission line will vary due to the diversity of
landscapes in the Study Area, the means of line development, the number of
people potentially viewing the alignment, and if the alignment parallels or is co-
located with an existing line or is the development of a new transmission line
corridor. In addition, community concerns may be raised due to the traffic and
noise that will occur during construction of the project, as well as the potential to
affect contiguous groups of private properties during the construction process,
such as needing to access the project through private lands or working in the
constrained environments of residential yards.

e ROW Acquisition:

o Acquisition of new ROW easements will be required for most of the alternative
routes but is assumed to not be required for route options located along the
inactive Quinton-Hancock 69 kV alignment. In many cases the alternative routes
are located along public roadways where use of the existing public ROW is
assumed. Engineering constraints may alter that assumption since public ROWs
adjacent to roadways are often constrained by the presence of other utilities (i.e,
gas lines, water lines) and may be limited in width. Qualitative results reflect the
potential difficulty that may be involved with acquiring ROW easements from
adjoining private, public, or commercial properties. The presence of agricultural
conservation easements on some of the farm parcels crossed will increase the
complexity of the easement acquisition. It is assumed that the inactive Quinton-
Hancock 69 kV transmission line ROW was in place prior to the agricultural
easement coordination on the preservedfarm lands crossed along the alignment.
If no additional easement area is required, route options located along this
alignment may not require as much coordination with state and county agencies.

e Special Permitlssues:

o Federal, state, and local permits may be required for permanent and temporary
impacts associated with developing new transmission lines and ROWs, as well as
for transmission line modifications within existing ROWs. Wetlands and waters
under federaljurisdiction would potentially require authorization from the US. Army
Corps of Engineers (USACE) for compliance with Sections 404 of the Clean Water
Act (CWA) and Section 10 of the Rivers and Harbors Act. In New Jersey, areas
including freshwater wetlands, open waters, flood hazard areas, coastal wetlands,
Waterfront Development Areas, and tidelands are regulated by the NJDEP
Additionally, agency coordination or consultation requiredin support of permitting
in some conserved areas (eg., Wildlife Management Areas) may affect permitting
efforts and timelines. Local permitting requirements vary within municipalities but
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potentially could include authorizations for excavating, tree removal, traffic, and
work in floodplains depending on local ordinances. Other special permitprocesses
that may be relevant to the project include coordinating with the New Jersey
Department of Transportation (NJDOT)for route optionsalong and over SR 49.

e Construction:

o Variablesidentified under this category involve constructing thetransmission lines
(structures andlines). Initial phases of transmission line construction require the
use of various types of heavy machinery (bulldozers, cranes, and concrete mixers)
that need to traverse the landscape to the proposed structure positions.
Construction activities outside of existing ROWsinclude clearing trees, leveling out
access roads and footer/pad areas, digging the footer or creating the concrete
foundations, and erecting the structures. Typically, wire is installed by hand with
construction personnel carrying lighter leader lines between polesand using small
power equipment to pull the line taut and haul the heavier line into place. This
process often allows the lines to be strung over wetlands or waters, thereby
decreasing potential impacts to these resources. Construction activities along
roadways involve re-routing traffic using various traffic control devises, impacting
sidewalks and lawn areas, digging new footers, and erectingnew structures. Third
party line attachments and distribution line underbuilds are also considerations
that are taken into account particularly along roadways where these types of issues
are more numerous. Overbuilding existing distribution linesis further complicated
by the limited span lengths required between the distribution structures, which
increases the number of structures to be installed, the duration of the construction,
and the impact of these new structures onthe landscape. Potential scenarios for
this projectalso include constructing structures within tidal marsh areas that may
involve extensive use of timber mattingand the possible use of helicopters to carry
materials intoisolated sections of the marsh.

¢ Maintenance andlLong Term Accessibility:

o \Variablesidentified under this category involve conducting routine maintenance of
the facilities and providing appropriate access to all the required areas. Typica
maintenance tasks along transmission line corridors include inspections and
repairs to structures and conductor hardware and vegetation management
processes to clear ROWs for potential safety concerns. Some of the inspections
are conducted annually whereas the vegetation management processes may be
on alongercycle (e, every 3-5 year). The goal of these maintenance activitiesis
to maintain the safe operations of the transmission line. Long-term accessibility to
all sections of the transmission line is required to facilitate these routine
maintenance operations but also to assure access to the transmission line corridor
in case of emergencies. Weather-related outages caused by falling trees can affect
thousands of customers, and prompt response by the utility company can only be
accomplished if access to these sites is securely negotiated when the ROW
corridoris being defined.

Each of these qualitative criteriawas assigned aweight based on its significance within the scope
of the projectas illustratedin Table 4-1. Per project team input, ROW acquisition was assigned a
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relatively higher weight (25%) to account for the potential difficulty in obtaining new ROW
agreementsacross the Study Area. Since most of the potential alignments would parallel existing
roadways, construction was deemed to be potentially less problematic and was assigned a
relatively lower weight (15%). The remaining variables were assigned a moderate 20% weight.
Each Alternative Route was assessed based on these criteriaand ranked on a 1-5 scale with one
(1) indicatingalowimpact andfive (5) indicatingahighimpact. Adiscussion of the considerations
related to the rankings for each of the qualitative criteriais provided below.

TABLE 4-1: Qualitative Evaluation of Alternative Routes

Alternative Alternative Alternative Alternative Alternative Alternative
Route 1 Route 2 Route 3 Route 4 Route 5 Route 6

Criteria Weights

VISUAL/COMMUNITY ISSUES

20%

Weighted

ROW ACQUISITION

25%

Weighted

SPECIAL PERMIT ISSUES

20%

Weighted

CONSTRUCTION

15%

Weighted

MAINTENANCE & LONG TERM
ACCESSIBILITY

20%

Weighted

0.2

0.2

0.4

0.8

0.2

TOTALS

100%

1.7

2.4

2.2

4.0

2.7

4.2.1 Visualand Community Evaluation

Alternative Route 2 mirrors the inactive Quinton-Hancock 69 kV alignment from Quinton to the
proposed Windport Substation site and it has been assumed through this Study that ACE has the
required 60-foot ROW to construct the new 69 kV line. The alignment of this route extends
through the center of Quinton where community concerns are anticipated since the landowners
crossed willnot be able to defend against the use of the existing ROW and the new structures and
lines would be located in close proximity to their homes, some of which are considered locally
historic. Transmission line structuresto be installed are projected to be larger and taller and may
result in additional community concerns regarding the visual impact. Construction of this line
would alsoinvolve extensive traffic control measures and generate high noise levels that would be
disruptive tothe surrounding community. Due to these factors, Alternative Route 2 was assigned
the highest visualand community issue value (5).

Alternative Route 5 is the longest route of the options reviewed and would be located in close
proximity to the most residential homes. This route bypasses to the east around the town of
Quinton, but extends along a series of roadways that are bordered by clusters of homesas wellas
passes through the village of Harmersville. The new line would be constructedasan overbuildto
the existing distribution system, which islocated in the front yards of many homes along the route.
The new line will require the installation of larger and taller structures, which is anticipated to be
considered a visual impact in these communities. Due to these factors, Alternative Route 5 was
assigned a moderately high visualand community issue value (4).

Alternative Route 6isthe secondlongest route and would be located in close proximity to relatively
less residentialhomes comparedto Alternative Route 5. Alternative Route 6 mirrors the alignment
of Alternative Route 5 around Quinton but avoids traversing through Harmersville by crossing over
agricultural fields south of the village. Portions of the line constructed adjacent to the roadways
will involve distribution underbuild whereas the portion crossing the agricultural lands would not
and therefore be constructed with optimize pole spans, which would have relatively less visual
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impact. Due tothese factors, Alternative Route 6 was assigned a moderate visualand community
issue value (3).

Alternative Routes 1 and 4 have similar alignments that bypass around the west side of Quinton
that would require new structures and lines along New Street, a short residentially-lined road
located on the edge of town. The visual and community concern associated with the new
distribution underbuild features, as well as the traffic and noise concerns, would be focused on
thisless populated and traveled section of town. These routes differ furtheralong theiralignments
where Alternative Route 1 parallelsrural roadways and Alternative Route 4 traverses atidal marsh
area as they extend into the proposed Windport Substation site. Due the limited community and
visual concerns anticipated for these two route options, each was assigned a moderately low
value (2).

Alternative Route 3 uses a cross-country alignment to bypass around Quinton and to extendto an
intersection point with the inactive Quinton-Hancock 69 kV alignment west of Quinton. Thisroute
would span SR 49 south of Quintoninan agriculturaland commercially developedarea and be in
close proximity to the fewest residential homes. Due to these factors, Alternative Route 3 was
assigned a low visual and community issue value (1).

4.2.2 Right-of-Way Acquisition

Alternative Route 6 is the second longest route and would require the need to acquire the most
new ROW easements (61). Some of the parcels crossed are preserved farm lands, state wildlife
management areas, and NRHP-eligible and state-identified historic sites, whichwould increase the
complexity of acquiring new easements. Several of the parcels crossed are active agricultural
lands where the new route may be consideredan impactto their farming practices. Due to these
factors, Alternative Route 6 was assigned the highest ROW acquisition value (5).

Alternative Route 5 is the longest route and would require the need to acquire the second highest
number of new easements (55). This route crosses several preserved farms but avoids the state
wildlife management areas and historic sites. Acquisition of new ROW easementsin the village of
Harmersville was considered to be potentially problematic due to the community and visual
concernsthat theroute may generate. Due to these factors, Alternative Route 5 was assigned a
moderately high ROW acquisition value (4).

Nearly half of the Alternative Route 4 alignment would be along the inactive Quinton-Hancock 69
kV corridor where ACE has assumed that no new ROW easementswould be required. This route
does however extend around the west side of Quinton where several new ROW easements wil be
required from several residentialand commercial landowners. The route also extendsacross the
tidal marsh area near the proposed Windport Substation site where additional easements willbe
required for crossing state wildlife management areas. Due to these factors, Alternative Route 4
was assigned a moderately high ROW acquisition value (4).

Most of the alignments of Alternative Routes 1 and 3 would be along the inactive Quinton-
Hancock 69 kV corridor where nonew ROW easements would be required. These two alternatives
however do extendwest and east respectively around the perimeter of Quinton where new ROW
easements would be required. Alternative Route 1 would need to obtain 9 new easements from
the residential and commercial landowners located along the roadway network paralleled by the
route, whereas Alternative Route 3 would need to obtain 6 new easements for crossing
predominantly agriculturallands but across a longer lengthrelative to Alternative Route 1. These
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tworoute optionswere consideredto have potentially similar easement acquisition concems and
were each assigneda moderately low value (2).

Alternative Route 2 mirrors the inactive Quinton-Hancock 69 kV alignment from Quinton to the
proposed Windport Substation site andis assumed to not require any new ROW easements. Due
to this assumption, Alternative Route 2 was assigned the lowest ROW acquisition value (1).

4.2.3 SpecialPermit Considerations

The information in Table 4-2 was coordinated to provide an overview of the potential permitting
requirements associated with each of the Alternative Routes that may be triggered by potentia
impacts to specific resource areas regulated by NJDEP. The summary is explainedin detail below.

The primary permittingdrivers for all routes currently under consideration are the new permanent
and temporary disturbancesinregulated areas associated with the construction of transmission
line structures and creation of new or expanded ROW areas. Along with the potential disturbances
in regulated areas, the permit options for authorizing electric utility projects are dependent upon
the permit options promulgated by each regulatory program specifically for or otherwise
applicable to electric utility lines.

Each Alternative Route will require NJDEP Division of Land Resource Protection authorizations
from the Freshwater Wetlands, Flood Hazard Area, and Coastal Zone Management programs, as
well as licensing from the Bureau of Tidelands Management. Asindicated in the notes on Table 4-
2,where a General Permit has not been promulgated for electric utility linesand no other General
Permit applies, Individual Permits will be required (eg., Flood Hazard Area and Waterfront
Development Individual Permits).

Applicability of Statewide Blanket Authorizations

ACE's Statewide Blanket Permit for Viegetative and Structural Maintenance within Power Line
Rights-of-Way contains multiple authorizations including Flood Hazard Area Individual Permit,
Waterfront Development Individual Permit, Freshwater Wetlands General Permit#1 (Maintenance),
Freshwater Wetlands General Permit #21 (Above-Ground Utility Lines), and CAFRA General Permit
#19 (Modification of Existing Substations). These authorizations are for structural and vegetative
work within existing ROWs and limited work in existing substations within the CAFRA Zone. Two of
these authorizations; the Coastal Wetlands Individual and the Freshwater Wetlands General Permit
#21; were modified by request of NJDEP to only be used for projects with minimal impacts rather
than lengthy transmission line rebuilds between substations. Because the routes between
substations represent complete projects, the Statewide Blanket Permit may be limited in its
applicability to routes that are not entirely contained within existing, maintained ROWs.

Geotechnical investigative activities would also be required to assess subsurface geotechnical
conditions for engineering and final design but are assumed to be similarly necessary for all routes
and authorized by ACE's Statewide Blanket Permit for Geotechnical Investigative Activities.
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TABLE 4-2: Environmental Permitting Summary of the Top Six Altemative Routes

Alternative Alternative Alternative Alternative Alternative  Alternative

Po+A1:G19tential Permits

Route 1 Route 2 Route 3 Route 4 Route 5 Route 6
USACE (CWA Section 404 and Rivers and Harbors Act " 1 " 1 " "
q NWP#57 NWP#57 NWP#57 NWP#57 NWP#57 NWP#57
Section 10)
USACE Section 408 Request for Permission to Alter a USACE
C C C C C C

Proje«:l:2

NJDEP Freshwater Wetlands Protection Act Rules (N.J.A.C.
7:7A)

3 3

GP#21 or IP®

GP#210rIP® | GP#21orIP GP#210r IP* | GP#21orIP® | GP#21or IP

NJDEP Flood Hazard Area Control Act Rules (N.J.A.C. 7:13) sporIp*® sporIp*® SsPor 1P SPor 1P spor IP*® spor IP*®

NJDEP Coastal Zone Management Rules (N.J.A.C. 7:7)

Coastal Area Facilities Review Act (CAFRA)

Waterfront Development Area

Coastal Wetlands P IP 1P IP IP 1P
Bureau of Tidelands - Tidelands Utility License TUL TUL TUL TUL TUL TUL
NJDEP Linear Construction Project Lp® Lp® Lp® Lp® Lp® LpP®
Agency Coordination/Consultation® *° X X X X X X
Soil Erosion and Sediment Control X X X X X X
Acronyms:

GP=General Permit NA=Not Applicable SP=Statewide Blanket Permit
C=Consultation NWP=Nationwide Permit TUL=Tidelands Utility License
IP=Individual Permit X=Applies WFD=Waterfront Development
LP=Low Potential PBR=Permit-by-Rule

Notes:

1 USACE NWP #57 (Utility Lines) is a new permit effective March 15, 2021, for electric utilities and telecommunications activities formerly covered by
Nationwide Permit #12. A PCN is required and a 1/2 acre permanent disturbance limit applies. A USACE NWP #12 (Maintenance) may apply in some areas
for previously authorized structures but permitting a single and complete project will likely require NWP #57.

2 As per 33 USC 408, alteration of a Civil Works project or property requires pre-coordination with the Section 408 Coordinator and submittal of an
application package. CWA Section 404 and Rivers and Harbors Act Section 10 permit verifications cannot be issued without a Section 408 permit decision.
Consultation may be required if proposed work intersects Block 26, Lot 3 (owned by USACE).

3 GP#21 for overhead lines can only be used for 20 feet width or less and/or 1/2 acre or less permanent disturbance. Therefore, an IP is likely for all routes
but may be downgraded to a GP by greater avoidance of freshwater wetlands and use of existing ROW.

4 There are no applicable GPs promulgated for NJDEP Flood Hazard Area Control Act permits. PBRs do not apply to projects with riparian zone clearing.
Therefore, a Flood Hazard Area IP applies if not covered under the Statewide Blanket Permit.

5 Hardship exceptions or waivers are required if riparian zone allowances are exceeded for new transmission lines and access as per the NJDEP Flood
Hazard Area Control Act Rules N.J.A.C. 7:13, Table 11.2 (Maximum Allowable Area of Riparian Zone Vegetation that can be Temporarily or Permanently
Cleared, Cut, or Removed without Additional Justification and/or a Hardship Exception Request.

6 Transmission and distribution lines are exempt from CAFRA as per N.J.A.C. 7:7-2.2 (b)(2)(ix). CAFRA applies to existing substation expansions (outside of
fenceline) and new substations which are not included in this Routing Study.

7 The construction or rebuild of transmission line does not qualify for any PBRs or GPs contained in the Coastal Zone Management Rules (N.J.A.C. 7:7).
Therefore, an IP for coastal wetlands would apply. A WFD IP would be required if not authorized under the Statewide Blanket Permit.

8 Linear Construction Projects are linear projects crossing known contaminated sites and generating 200 cubic yards or greater of contaminated soil.
Construction in these areas is subject to the requirements of NJDEP Linear Construction Guidance.

9 Agency coordination/consultation includes threatened and endangered species, cultural, and conserved lands and will be required for all routes. Other
coordination will likely include United States Coast Guard and USACE for Section 408 determination.

10 Threatened and endangered species requiring significant time of year restrictions (TOYRs) are documented for all routes (e.g., Bald Eagle and Osprey
Nests).

USACE permitting would be required for all Alternative Routes for the crossings of jurisdictional
waters (tidal waters and navigable waters) and disturbances in associated wetlands. Verification
of the use of Nationwide Permits (NWPs) would be the likely permitting option assuming
permanent disturbances to be less than 0.50 acre. An individual or standard permit would be
required for exceedances of that disturbance limit. In addition, potential coordination/permitting
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for a Section 408 (33 USC 408) (alteration of civil works or property) determination could be
required for all alternative options, except Alternative Route 4, if construction of transmission line
occursonBlock 26, Lot 3 (owned by the United States of America).

All Alternative Routes cross parcels that are owned by PSEG and contiguous with the Salem
Nuclear Generating Station, a known contaminated site listed in the New Jersey Contaminated
Sites List. If found to be within the perimeter of the area delineated as contaminated, the
transmission line work would require compliance with the NJDEP Linear Construction Projects
Guidance. Thisis considered low potential, subject to confirmation by due diligence efforts, as the
route crossings are outside of the substation proper and likely not within the known contaminated
site boundary.

Agency consultation/coordination would be required for each Alternative Route with some
differences in effort noted for specific routes according to their respective constraints (eg.,
threatened and endangered species).

Mitigation

Mitigation requirements for each of the permit types differsaccording to regulated resource and
program and will be dependent upon the disturbances associated with final design. Mitigation
may be required by the Freshwater Wetlands Program, Flood Hazard Area Control Act Program,
Coastal Zone Management Program, and USACE if mitigation limits or thresholds are exceeded.

Mitigation options vary by resource and program but may include on-site and/or off-site
creation/enhancement, purchase of banking credits, in-lieu fees or combinations thereof.

The potential permitting requirements associated with each Alternative Route is summarized in
Table 4-2 and the main permitting differences amongroutes is explained in detail below:

Alternative Routes 1, 2. and 3:

Alternative Routes 1, 2, and 3 are combinedin this summary as theiralignments are relatively the
same and only diverge in the vicinity of the existing Quinton Substation. The land use permitting
options for these routes is anticipated to be similar since the potential disturbances in regulated
areas will be at a similar level. Permitting of any of these three routes would require the permits
described above and in Table 4-2 depending on final design. However, these three routes have
potential for reducing potential impacts to regulated resources in terms of acreages of
disturbance and therefore may have advantages including agency acceptance, reduced
mitigation, and reduced permit fees for those permits requiring payment by the acres of
disturbance (eg., Coastal Wetlands Individual Permit).

Alternative Route 4:

Alternative Route 4, due to its crossing of a large extent of mapped coastal wetlandswould incur
a greater level of disturbance within mapped coastal wetlands in comparison to the other routes.
Although all routes will require a Coastal Wetlands Individual Permit, the costs for permitting the
acres of disturbance and mitigation of these disturbances would be considerably higher than the
other routes. Agency acceptance would also be challenging as authorization of such impacts is
conditioned on the requirement that disturbances in coastal wetlands will be avoided and
minimized andless impactful than other alternative routes. Inaddition, this crossinghas a greater
number of documented osprey and bald eagle nests present in structures within the PSEG ROW
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than the other routes. The time of year restrictions (TOYRs) within nest buffers for these two
species combined would require a long TOYR on temporary construction activities as well as
require increased consultation with the NJDEP Threatened and Endangered Species Unit.

Alternative Routes 5 and 6:

Alternative Routes 5and 6 are combined in this summary as their alignments are the same except
for a middle section where they diverge; Alternative Route 5 continuing along roadways through
Harmersville and Alternative Route 6 using cross-country routes that parallel the existing PSEG
ROW before converging on Alloways Creek Neck Road near the large tidal marsh crossing area.
These two routes would involve a similar level of coastal wetlands disturbance overall as well as
similarly low potential for riparian zone clearing. Permanent freshwater wetlands disturbance
(conversion)would be greater for Route 6 than Route 5and thusrequire increased permit feesand
mitigation costs. However, both would also likely not meet the 0.50 acre threshold and 20 foot
ROW width permanent disturbance limit for use of the General Permit #21 (Above -Ground Utility
Lines)and would require an Individual Permit. Mapped threatened and endangered species are
prevalent along both routes, including areas outside of mapped coastal wetlands, and would likely
resultin 150-foot transition areawidths for many wetlands.

The Alternative Routes were assigned special permit issues value based on this environmental
permitting summary and other potential permitting requirements as follows:

e Alternative Route 4 was assigned the highest special permit issues value (5) due to the
level of environmental permitting anticipated for crossing the large mapped coastal
wetlands area.

e Alternative Route 6 was assigned a moderately high special permitissues value (4) due to
the extent of mapped coastal wetlands crossed and the having the most forested and
emergent freshwater wetland impacts.

e Alternative Route 3 was assigned a moderate special permit issues value (3) due to the
extent of regulated features crossed while paralleling the section of Alloways Creek Neck
Road that extends to the proposed Windport Substation site and additional riparian and
stream impacts anticipated for the cross-country section used to avoid Quinton.

e Alternative Route 2 was also assigned a moderate special permit issues value (3) due to
the extent of regulated features crossed while paralleling the section of Alloways Creek
Neck Road that extends to the proposed Windport Substation site and the anticipated
permitting coordination required with NJDQOT for paralleling a portion of SR 49 inthe town
of Quinton.

e Alternative Routes 1 and 5 were assigned moderately low special permitissuesvalues (2)
due to the extent of regulated features crossed while paralleling the section of Alloways
Creek Neck Road that extends to the proposed Windport Substation site.

4.2.4 ConstructionConsiderations

Review of the construction aspect of the project noted the potential need for underground
alignments that may need to extend under the four PSEG 500 kV lines that radiate out from the
Hope Creek Nuclear Generating Station. This measure would be required for each of the
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Alternative Routes except Alternative Route 4, which would only need to cross under one of the
500 kV lines further out in the tidal marsh area where underground may not be required. The
complexity of the underground section was not considered a factor for thisanalysis as it would be
an issue for each of the alternative routes except Alternative Route 4, which would involve its own
construction complexity crossingunder the 500kV lines.

As noted earlier, most of the Alternative Routes parallel roadway edges where construction was
deemed to be potentially less problematic, however each of the alternative routes will involve
specialnuancesthat willresultin some construction complexity as follows:

e Alternative Route 4 was considered toinvolve the most complex construction process due
the section that crossesthelarge tidal marsh. Optionsto conduct workinthese conditions
would involve either extensive use of temporary matting and bridges or the use of
helicoptersto carry the material and workers into specific areas where new structures are
needed. This process can be further complicated by the time of year restrictions placed
on the project due to the presence of bald eagles or ospreys. Due to these factors,
Alternative Route 4 was assigned the highest constructability value (5).

e Alternative Route 6 would also involve an area of tidal marsh that may require the same
construction approach as Alternative Route 4 but on a smaller scale. This route option
would also be subject to time of year restrictions placed on the projectdue to the presence
of bald eagles or ospreys. Sections of thisroute wouldalso be locatedin agricultural fields
and isolated forested areas where construction activities may be problematic. Due to
these factors, Alternative Route 6 was assigned a moderately high constructability value
(4).

e Alternative Route 3 is located predominantly along roadways but would involve a short
section ofalignment that would be locatedin agricultural fields and isolated forested areas
where construction activities may be problematic. Due to this factor, Alternative Route 3
was assigned a moderate constructability value (3).

e Alternative Route 5wouldalso involve ashort section of construction within an agricultural
fieldbutin an area thatis relatively more accessible. Due to thisfactor, Alternative Route 5
was assigned a moderately low constructability value (2).

e Alternative Route 2 would extend through the center of Quinton where construction
activities may be complicated due tothe close proximity of existing buildings and the need
for extensive traffic control measures. Due to these factors, Alternative Route 2 was
assigned a moderately low constructability value (2).

e Alternative Route 1 would be built entirely adjacent to roadways and less complicated by
existing buildings and traffic control measures. Due to these factors, Alternative Route 1
was assigned the lowest constructability value (1).

4.2.5 Maintenance andLong-Term Accessibility

ACE noted that the alignments constructed along roadways would be the easiest to access and
maintain. Maintenance and long-termaccesswas considered by ACE to be most problematic in
the tidal marsh areas and agriculturally active fields. Similar to the construction process,
accessing the marsh areas may involve the need for helicopters or extensive matting and
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accessing the agricultural fields may require matting. Access to the fields was considered
additionally challenging due to the landowner coordination required and the potential impact to
crops or farming operation processes that could occur inthese fields.

Based on this summary, the Alternative Routes were assigned maintenance and long-term
accessibility values as follows:

e Alternative Route 4 was assigned a moderately high value (4) due to the anticipated
difficulty involvedin maintainingandaccessing structureslocatedin the large tidal marsh
area near the Hope Creek Nuclear Generating Station.

e Alternative Route 6 was assigned a moderate value (3) due to the anticipated difficulty
involved in maintaining and accessing structures located in the smaller tidal marsh area
located east of Alloways Creek Neck Road. Portions of this alignment are also located in
agriculturalfields where access coordination and processes may be difficult.

e Alternative Route 3 was assigned a moderately low value (2) due to the anticipatedaccess
coordination and processes difficulty involved with working in agricultural fields.

e Alternative Routes 1, 2, and 5 were assigned the lowest value (1) due to these alignments
being located predominantly adjacent to roadways. Alternative Route 5 would involve a
short sectionthatislocatedinan agricultural field, but this area wouldinvolve coordination
with only one landowner and the field is situated adjacent to SR 49 where access was not
considered problematic.

5 PREFERRED ROUTE AND CONCLUSIONS

The results of the quantitative and qualitative evaluation discussedin Section 4 and illustratedin
Table 3-3 and Table 4-1 document that Alternative Route 1 (Rank 1) has the lowest overall
quantitative weighted total value and the lowest qualitative score.

Based on review of the quantitative metrics and the qualitative review discussions, ACE
determined that Alternative Route 1 was the Preferred Route for the Quinton-Windport 69 kV
Transmission Line. This decisionis based on the following factors:

e The route would follow the 60-foot ROW of ACE's inactive Quinton-Hancock 69 kV
alignment for most of the alignment between Quinton and the proposed Windport
Substation site;

e The route will involve alimited area in Quinton where new ROW would be required;

e The route would involve limited visualand community concerns;

e The route would involve similar environmental impacts as most of the other options
reviewed, with most of the impacts focused along a common corridor (Alloways Creek
Neck Road); and

o Theroute wouldbe located adjacent to the local roadway network where constructionand
long-termaccesswas not considered problematic.

The Preferred Routeis illustratedin Figure 5-1.
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The quantitative and qualitative scores for Alternative Route 1 (Rank 1) are very similar to the
scoresfor Alternative Route 2 (Rank 2) and Alternative Route 3 (Rank 3). These three route options
follow identical alignments for most of their length with the differences being their route around
Quinton. Alternative Route 2 (Rank 2) would use the ROW of ACE's inactive Quinton-Hancock 69
KV line to extend through the center of Quinton, however this option was considered to potentially
result in more visualand community issues as well as construction concerns based on the density
of the housingand proximity of the homesto the roadway edge where the new transmission line
would be constructed. Due to these factors, use of the existing ROW was considered to be the
most problematic option through Quinton. Alternative Route 3 (Rank 3) would use a section ofthe
ROW along Waterworks Road and Lake Avenue but then divert to the southeast as a cross-
country optionthat usesa series of agricultural and forested lands to bypass around the east and
south side of Quinton. This option wouldinvolve somewhat more environmentalimpactsand be
relatively harder to construct and maintain but was considered by ACE to be a viable alternative to
the Preferred Route if issues arise during the easement acquisition, permitting, or engineering
aspects of thisroute.

This outcome concludes the Alternative Route Analysis.
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APPENDIX B
RAW SEGMENT METRIC DATA
BUILT ENVIRONMENT

Residential Residential Commercial/Indus|Commercial/Indus
NRHP (Listed & Structures on trial Buildings on | trial Buildings on | Conserved Lands
. Churches, . Structures on Conserved Lands
Eligible) . Properties Parcels Crossed by Parcels Crossed by|Parcels Crossed by| Crossed by an
Segments N L Cemeteries, A . Parcels Crossed by . . L Crossed by a New
Segments .. | Properties/District o Requiring New | or Adjacent to an . or Adjacent to an | or Adjacent to an Existing L .
Length (mi) L Schools within . or Adjacent to a . . . .| Transmission Line
s within 1,000 ft Easements (#) Existing o Existing Existing Transmission Line
1,000 ft (#) . . |New Transmission . . . . ROW (acres)
of ROW (#) Transmission Line Line ROW () Transmission Line | Transmission Line|  ROW (acres)
ROW (#) ROW (#) ROW (#)
1| 0.04 1 0 0 2 0 2 0 0 0
2 0.2 1 0 3 0 2 0 3 0 0
3| 021 1 0 0 8 0 2 0 0 0
4 248 2 0 17 3 26 1 1 0.5 54
5 028 1 4 6 2 11 1 1 0 0
6| 0.07 0 0 0 2 0 1 0 0 0
7| 044 1 4 0 35 0 0 0 0 0
8| 034 0 2 1 0 0 0 1 0 0
9| 4.08 0 0 42 0 61 0 8 0 0
10| 0.49 0 0 0 19 0 1 0 0 0
11| 242 0 0 0 22 0 1 0 0 0
12 0.1 0 0 1 0 1 0 0 0 0.6
13| 0.76 0 0 4 0 2 0 1 0 0
14| 2.04 0 0 22 0 38 0 3 0 3.8
15| 178 0 0 18 0 20 0 4 0 0.6
16| 1.16 9 0 7 0 12 0 0 0 3.9
17| 129 2 0 4 0 0 0 0 0 0.7
18| 0.99 0 0 0 6 0 0 0 0 0
19 129 0 0 8 0 10 0 1 0 1.2
20 071 0 0 10 0 16 0 0 0 1.1
21| 052 0 1 4 0 6 0 5 0 0
22| 612 11 0 11 0 16 0 1 18.7 14.2
23| 157 48 1 15 0 17 0 2 0 0.1
24| 032 1 0 0 0 0 0 0 0 0
25| 1.89 0 3 18 0 31 0 2 0 0
26| 0.29 0 0 1 0 2 0 0 0 0
27] 0.05 0 0 0 0 3 0 1 0 0
28 0.6 0 0 4 0 4 0 0 0 0
29| 043 0 0 6 0 6 0 1 0 0
30| 0.95 0 0 6 0 11 0 2 0 0.7
31 1.85 0 0 12 1 8 1 1 5.6 0
32| 058 0 0 2 2 0 0 0 0 0
33| 5.04 2 1 28 0 33 1 1 6.4 4
34 0.8 0 0 8 1 6 0 1 0 0
35| 2.83 4 0 12 0 1 1 2 0 0
36 3.6 2 0 15 1 2 1 1 5.6 0
371 071 15 1 0 12 0 0 0 0 0
38 34 1 0 11 1 0 1 0 13.9 0
39 0.8 4 0 0 3 0 0 0 0 0
40| 134 3 0 0 2 0 0 0 0 0
41  0.07 0 0 0 0 0 0 0 0 0
42|  3.06 0 0 0 0 0 0 0 0 0
43| 048 0 0 0 0 0 0 0 0 0.5
44| 034 0 0 0 0 0 0 1 0 0
45| 0.03 0 0 0 0 0 0 0 0 0
46| 3.13 0 0 0 0 0 0 0 0 0
47 044 0 0 0 0 0 0 0 0 0




APPENDIX B

RAW SEGMENT METRIC DATA

NATURAL ENVIRONMENT
Riparian Zone . PFO/PSS PEM Wgt_lands Coastal Zone Threatened/
Segments L .| Stream Crossings |Flood Hazard Area Wetlands Requiring Endangered
Segments .. |Requiring Clearing - . . Areas Crossed .
Length (mi) #) Crossed (acres) |Requiring Clearing|  Disturbance Habitat Crossed
(acres) (acres)

(acres) (acres) (acres)
1 0.04 0 0 0 0 0 0 0
2 0.2 0 1 0.469 0 0 0 0.057
3 0.21 0 0 0.013 0.099 0 0.028 0.395
4 2.48 0.355 4 2.811 0.032 0.339 0.378 5.369
5 0.28 0 0 0 0 0 0 0
6 0.07 0 1 0.299 0 0 0 0.113
7 0.44 0 0 0 0 0 0 1.486
8 0.34 0 0 0 0.109 0 0 2.449
9 4.08 0.249 0 0.023 0.627 1.697 0 9.56
10 0.49 0 1 0.603 0 0.023 0 0.446
11 2.42 0.028 3 1.207 0.263 1.175 0.168 6.322
12 0.1 0 0 0 0 0.219 0 0.357
13 0.76 0.095 2 0.86 0 0.013 0.237 2.517
14 2.04 0 2 0 0.622 1.587 0 1.552
15 1.78 0.406 2 0.242 0.466 0.252 0 8.721
16 1.16 0.068 3 1.858 0 0.203 0.101 3.819
17 1.29 0.061 5 8.558 0.002 0.899 1.46 3.548
18 0.99 0.067 2 3.801 0 0.513 0.147 4.133
19 1.29 0 1 0 0.727 3.205 0 4.487
20 0.71 0 0 0 0 0.096 0 0.532
21 0.52 0 1 0.157 0.367 0.146 0 0
22 6.12 0 45 34.164 2.187 1.617 20.475 31.257
23 1.57 0 2 9.792 0.079 0.627 0.751 1.889
24 0.32 0 1 2.334 0.181 0.007 0.239 0.814
25 1.89 0 1 1.064 0.544 0.858 0 2.538
26 0.29 0 0 0 0.137 1.765 0 0.204
27 0.05 0 0 0 0 0.044 0 0
28 0.6 0 0 0 0.186 1.181 0 0.809
29 0.43 0 0 0 0 0.036 0 0.303
30 0.95 0 0 0 0.03 0.857 0 0
31 1.85 0.005 3 1.059 3.056 0.714 0 4.24
32 0.58 0 0 0 2.765 0.991 0 4.203
33 5.04 0 6 10.083 5.427 7.084 0.253 29.281
34 0.8 0 1 0 2.28 2.24 0 3.852
35 2.83 0.1 9 11.466 6.883 6.471 1.67 18.553
36 3.6 0 5 9.692 6.211 10.043 0.015 21.805
37 0.71 0.106 1 2.449 0.131 0.051 0 2.835
38 3.4 0 43 22.868 0.403 4.811 15.873 23.871
39 0.8 0 0 0.538 0 0.916 0 5.749
40 1.34 0 1 1.057 0.3 1.55 0.416 9.644
41 0.07 0 0 0.479 0 0.196 0.109 0.479
42 3.06 0 9 19.003 0 7.168 8.911 18.072
43 0.48 0 3 3.481 0 0 3.48 3.481
44 0.34 0 0 2.222 0 0.032 1.712 1.744
45 0.03 0 0 0.215 0 0.027 0.009 0.215
46 3.13 0 9 18.404 0.202 5.238 1.314 18.261
47 0.44 0 0 0.094 0 1.833 0.072 2.841




APPENDIX B
RAW SEGMENT METRIC DATA

ENGINEERING
Length Within or Dli_setr:igthti(:)fn
Parallel to an | Length of Parallel . Number of Turns L Length of .
Segments Length L - Centerline Road Transmission Line Underbuild and
Segments . Existing Utility to a Roadway . Greater Than 60 . Underground .
(mi) f . Crossings (#) Crossings (#) ; Third Party
Corridor (Inverted) (miles) Degrees (#) (miles)
(Inverted) (miles) Attachments
(miles)
1 0.04 0 0 0 0 0 0 0
2 0.2 0 0.197 2 0 0 0 0.2
3 0.21 0.162 0.204 2 0 1 0 0.2
4 2.48 0.381 2.482 2 0 0 0 2.36
5 0.28 0.043 0.282 0 0 0 0 0.04
6 0.07 0.066 0.066 0 0 0 0 0.07
7 0.44 0.346 0.442 5 0 0 0 0.44
8 0.34 0 0 0 0 0 0 0
9 4.08 0 4.079 10 0 0 0 4.08
10 0.49 0 0.49 2 0 0 0 0.49
11 2.42 0 2.42 4 0 0 0 2.28
12 0.1 0 0.1 0 0 0 0 0.1
13 0.76 0 0 2 0 0 0 0
14 2.04 0 1.905 5 0 0 0 1.91
15 1.78 0 1.779 4 0 0 0 1.78
16 1.16 0 1.161 5 0 0 0 0.71
17 1.29 0 1.287 0 0 0 0 1.29
18 0.99 0 0.994 1 0 0 0 0.99
19 1.29 0 0.665 2 0 0 0 0.31
20 0.71 0 0.711 1 0 0 0 0.71
21 0.52 0 0.522 3 0 0 0 0
22 6.12 3.191 2.887 3 0 1 0 2.89
23 1.57 0 1.57 5 0 0 0 1.38
24 0.32 0 0.321 5 0 0 0 0.3
25 1.89 0 1.892 5 0 0 0 1.89
26 0.29 0 0 1 0 0 0 0
27 0.05 0 0.055 0 0 0 0 0.05
28 0.6 0 0.596 2 0 0 0 0.6
29 0.43 0 0.426 1 0 0 0 0.39
30 0.95 0 0.95 0 0 0 0 0.95
31 1.85 1.034 0.819 1 0 0 0 0.75
32 0.58 0.578 0 0 0 0 0 0
33 5.04 1.794 3.094 9 0 3 0 2.51
34 0.8 0.485 0 1 0 2 0 0
35 2.83 0 0 3 0 0 0 0
36 3.6 2.702 0 2 0 0 0 0
37 0.71 0 0.71 1 0 0 0 0.46
38 3.4 3.325 0 0 0 1 0 0
39 0.8 0 0.799 1 0 2 0 0.8
40 1.34 0 1.336 0 0 0 0 1.34
41 0.07 0 0.066 0 0 1 0 0.07
42 3.06 2.361 3.042 0 0 1 0 0.05
43 0.48 0 0 0 0 0 0 0
44 0.34 0 0 0 0 0 0 0
45 0.03 0.03 0 1 0 0 0 0
46 3.13 0 3.105 1 0 1 0 3.13
47 0.44 0 0 0 0 3 0 0
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Appendix C Evaluation Output
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APPENDIX C

EVALUATION OUTPUT
. . . Normalized . . Normalized | Commercial/ Normallzgd Commercial/ Normallzgd Normalized Normalized . Normalized Churches, Normalized S Normalized )
Normalized Residential . . Residential . . . Commercial/ . Commercial/ | Conserved Conserved Properties . . Churches, | RiparianZone | .. . Normalized
NRHP Residential Residential Industrial . Industrial . Conserved Conserved i Properties | Cemeteries, . - Riparian Zone Stream
. NRHP Structures - Structures - . Industrial . Industrial |Lands Crossed Lands Crossed Requiring New A .. | Cemeteries, Requiring . . Stream
Properties . L Structures - Structures - Buildings - . Buildings - . . Lands Crossed Lands Crossed Requiring New | Schools within o . Requiring Crossings .
Properties Existing L New o Buildings - Buildings - Existing L New Easements Schools within|  Clearing . Crossings
Existing New Existing . New Existing New Easements 1,000 ft Clearing
Existing New 1,000 ft

1 26 1.392405063 68 5.943396226 13 2.222222222 5 2 5 2.105263158 0 0 0 0 9 1.569767442 5 3.125 0.201 6.622734761 19 0.815217391
2 26 1.392405063 111 10 0 0 7 4 1 0 0 0 0 0 0 0 5 3.125 0.201 6.622734761 19 0.815217391
3 25 1.329113924 57 4.905660377 3 0.512820513 6 3 3 1.052631579 0 0 0.6 0.5 6 1.046511628 3 1.875 0.296 9.752883031 20 0.97826087
4 20 1.012658228 64 5.566037736 13 2.222222222 6 3 5 2.105263158 13.9 7.239583333 0.5 0.416666667 20 3.488372093 5 3.125 0.201 6.622734761 55 6.684782609
5 20 1.012658228 107 9.622641509 0 0 8 5 1 0 13.9 7.239583333 0.5 0.416666667 11 1.918604651 5 3.125 0.201 6.622734761 55 6.684782609
6 19 0.949367089 53 4.528301887 3 0.512820513 7 4 3 1.052631579 139 7.239583333 11 0.916666667 17 2.965116279 3 1.875 0.296 9.752883031 56 6.847826087
7 29 1.582278481 28 2.169811321 28 4.786324786 3 0 5 2.105263158 0.5 0.260416667 6.1 5.083333333 24 4.186046512 1 0.625 0.589 19.40691928 24 1.630434783
8 25 1.329113924 29 2.264150943 93 15.8974359 5 2 15 7.368421053 0 0 45 3.75 55 9.593023256 7 4.375 0.106 3.492586491 17 0.489130435
9 4 0 14 0.849056604 72 12.30769231 6 3 15 7.368421053 5.6 2.916666667 45 3.75 61 10.63953488 3 1.875 0 0 19 0.815217391
10 83 5 22 1.603773585 57 9.743589744 3 0 7 3.157894737 0.5 0.260416667 9.4 7.833333333 42 7.325581395 2 1.25 0.529 17.42998353 21 1.141304348
11 4 0 16 1.037735849 69 11.79487179 6 3 15 7.368421053 5.6 2.916666667 45 3.75 64 11.1627907 3 1.875 0 0 19 0.815217391
12 4 0 12 0.660377358 94 16.06837607 6 3 14 6.842105263 6.4 3.333333333 8.5 7.083333333 67 11.68604651 4 25 0 0 19 0.815217391
13 23 1.202531646 24 1.79245283 28 4.786324786 4 1 5 2.105263158 144 7.5 6.6 5.5 35 6.104651163 1 0.625 0.589 19.40691928 60 7.5
14 4 0 17 1.132075472 60 10.25641026 7 4 13 6.315789474 11.2 5.833333333 3.8 3.166666667 64 11.1627907 3 1.875 0.005 0.164744646 22 1.304347826
15 4 0 13 0.754716981 85 14.52991453 7 4 12 5.789473684 12 6.25 7.8 6.5 67 11.68604651 4 25 0.005 0.164744646 22 1.304347826
16 26 1.392405063 40 3.301886792 88 15.04273504 4 1 12 5.789473684 0 0 2.3 1.916666667 60 10.46511628 8 5 0.512 16.86985173 17 0.489130435
17 26 1.392405063 40 3.301886792 78 13.33333333 4 1 13 6.315789474 0 0 2.4 2 54 9.418604651 8 5 0.512 16.86985173 18 0.652173913
18 25 1.329113924 29 2.264150943 76 12.99145299 5 2 10 4.736842105 0 0 1.7 1.416666667 55 9.593023256 6 3.75 0.607 20 18 0.652173913
19 5 0.063291139 25 1.886792453 67 11.45299145 5 2 12 5.789473684 5.6 2.916666667 2.3 1.916666667 66 1151162791 4 25 0.406 13.37726524 19 0.815217391
20 25 1.329113924 29 2.264150943 66 11.28205128 5 2 11 5.263157895 0 0 1.8 15 49 8.546511628 6 3.75 0.607 20 19 0.815217391
21 5 0.063291139 25 1.886792453 57 9.743589744 5 2 13 6.315789474 5.6 2.916666667 2.4 2 60 10.46511628 4 25 0.406 13.37726524 20 0.97826087
22 4 0 14 0.849056604 55 9.401709402 6 3 10 4.736842105 5.6 2.916666667 1.7 1.416666667 61 10.63953488 2 1.25 0.501 16.50741351 20 0.97826087
23 4 0 14 0.849056604 45 7.692307692 6 3 11 5.263157895 5.6 2.916666667 1.8 15 55 9.593023256 2 1.25 0.501 16.50741351 21 1.141304348
24 26 1.392405063 83 7.358490566 75 12.82051282 6 3 8 3.684210526 0 0 2.3 1.916666667 51 8.895348837 8 5 0.512 16.86985173 17 0.489130435
25 26 1.392405063 83 7.358490566 65 1111111111 6 3 9 4.210526316 0 0 2.4 2 45 7.848837209 8 5 0.512 16.86985173 18 0.652173913
26 19 0.949367089 25 1.886792453 93 15.8974359 6 3 15 7.368421053 13.9 7.239583333 5 4.166666667 66 1151162791 7 4.375 0.106 3.492586491 53 6.358695652
27 5 0.063291139 27 2.075471698 64 10.94017094 5 2 12 5.789473684 5.6 2.916666667 2.3 1.916666667 69 12.03488372 4 25 0.406 13.37726524 19 0.815217391
28 5 0.063291139 68 5.943396226 54 9.230769231 7 4 8 3.684210526 5.6 2.916666667 2.3 1.916666667 57 9.941860465 4 25 0.406 13.37726524 19 0.815217391
29 9 0.316455696 15 0.943396226 71 12.13675214 6 3 16 7.894736842 0 0 45 3.75 58 10.11627907 3 1.875 0.1 3.294892916 24 1.630434783
30 5 0.063291139 68 5.943396226 44 7.521367521 7 4 9 4.210526316 5.6 2.916666667 2.4 2 51 8.895348837 4 25 0.406 13.37726524 20 0.97826087
31 4 0 16 1.037735849 52 8.888888889 6 3 10 4.736842105 5.6 2.916666667 1.7 1.416666667 64 11.1627907 2 1.25 0.501 16.50741351 20 0.97826087
32 25 1.329113924 27 2.075471698 116 19.82905983 4 1 19 9.473684211 0 0 0.7 0.583333333 74 12.90697674 5 3.125 0.355 11.69686985 14 0
33 5 0.063291139 70 6.132075472 51 8.717948718 7 4 8 3.684210526 5.6 2.916666667 2.3 1.916666667 60 10.46511628 4 25 0.406 13.37726524 19 0.815217391
34 9 0.316455696 17 1.132075472 68 11.62393162 6 3 16 7.894736842 0 0 4.5 3.75 61 10.63953488 3 1.875 0.1 3.294892916 24 1.630434783
35 77 4.620253165 18 1.226415094 57 9.743589744 4 1 7 3.157894737 144 7.5 9.9 8.25 53 9.244186047 2 1.25 0.529 17.42998353 57 7.010869565
36 4 0 12 0.660377358 95 16.23931624 5 2 19 9.473684211 5.6 2.916666667 0.7 0.583333333 80 13.95348837 1 0.625 0.249 8.204283361 16 0.326086957
37 5 0.063291139 23 1.698113208 89 15.21367521 5 2 11 5.263157895 6.4 3.333333333 6.3 5.25 72 12.55813953 5 3.125 0.406 13.37726524 19 0.815217391
38 4 0 12 0.660377358 77 13.16239316 6 3 9 4.210526316 6.4 3.333333333 5.7 4.75 67 11.68604651 3 1.875 0.501 16.50741351 20 0.97826087
39 4 0 14 0.849056604 92 15.72649573 5 2 19 9.473684211 5.6 2.916666667 0.7 0.583333333 83 14.47674419 1 0.625 0.249 8.204283361 16 0.326086957
40 5 0.063291139 66 5.754716981 76 12.99145299 7 4 7 3.157894737 6.4 3.333333333 6.3 5.25 63 10.98837209 5 3.125 0.406 13.37726524 19 0.815217391
41 4 0 10 0.471698113 117 20 5 2 18 8.947368421 6.4 3.333333333 4.7 3.916666667 86 15 2 1.25 0.249 8.204283361 16 0.326086957
42 24 1.265822785 5 0 56 9.572649573 3 0 6 2.631578947 19.2 10 24 20 38 6.627906977 0 0 0.423 13.93739703 56 6.847826087
43 9 0.316455696 18 1.226415094 59 10.08547009 7 4 14 6.842105263 5.6 2.916666667 3.8 3.166666667 61 10.63953488 3 1.875 0.105 3.459637562 27 2.119565217
44 4 0 15 0.943396226 83 14.18803419 6 3 17 8.421052632 11.2 5.833333333 0 0 83 14.47674419 1 0.625 0.254 8.369028007 19 0.815217391
45 20 1.012658228 36 2.924528302 88 15.04273504 5 2 12 5.789473684 139 7.239583333 2.8 2.333333333 71 12.38372093 8 5 0.512 16.86985173 53 6.358695652
46 10 0.379746835 26 1.981132075 66 11.28205128 5 2 13 6.315789474 0 0 2.3 1.916666667 63 10.98837209 4 25 0.506 16.67215815 24 1.630434783
47 20 1.012658228 36 2.924528302 78 13.33333333 5 2 13 6.315789474 13.9 7.239583333 2.9 2.416666667 65 11.3372093 8 5 0.512 16.86985173 54 6.52173913
48 10 0.379746835 26 1.981132075 56 9.572649573 5 2 14 6.842105263 0 0 2.4 2 57 9.941860465 4 25 0.506 16.67215815 25 1.793478261
49 19 0.949367089 25 1.886792453 76 12.99145299 6 3 10 4.736842105 13.9 7.239583333 2.2 1.833333333 66 1151162791 6 3.75 0.607 20 54 6.52173913
50 9 0.316455696 15 0.943396226 54 9.230769231 6 3 11 5.263157895 0 0 1.7 1.416666667 58 10.11627907 2 1.25 0.601 19.80230643 25 1.793478261
51 19 0.949367089 25 1.886792453 66 11.28205128 6 3 11 5.263157895 13.9 7.239583333 2.3 1.916666667 60 10.46511628 6 3.75 0.607 20 55 6.684782609
52 9 0.316455696 15 0.943396226 44 7.521367521 6 3 12 5.789473684 0 0 1.8 15 52 9.069767442 2 1.25 0.601 19.80230643 26 1.956521739
53 4 0 11 0.566037736 108 18.46153846 6 3 16 7.894736842 12 6.25 4 3.333333333 86 15 2 1.25 0.254 8.369028007 19 0.815217391
54 20 1.012658228 79 6.981132075 75 12.82051282 7 4 8 3.684210526 139 7.239583333 2.8 2.333333333 62 10.81395349 8 5 0.512 16.86985173 53 6.358695652
55 10 0.379746835 28 2.169811321 63 10.76923077 5 2 13 6.315789474 0 0 2.3 1.916666667 66 1151162791 4 25 0.506 16.67215815 24 1.630434783
56 10 0.379746835 69 6.037735849 53 9.05982906 7 4 9 4.210526316 0 0 2.3 1.916666667 54 9.418604651 4 25 0.506 16.67215815 24 1.630434783
57 20 1.012658228 79 6.981132075 65 1111111111 7 4 9 4.210526316 139 7.239583333 2.9 2.416666667 56 9.76744186 8 5 0.512 16.86985173 54 6.52173913
58 10 0.379746835 69 6.037735849 43 7.35042735 7 4 10 4.736842105 0 0 2.4 2 48 8.372093023 4 25 0.506 16.67215815 25 1.793478261
59 9 0.316455696 17 1.132075472 51 8.717948718 6 3 11 5.263157895 0 0 1.7 1.416666667 61 10.63953488 2 1.25 0.601 19.80230643 25 1.793478261
60 10 0.379746835 71 6.226415094 50 8.547008547 7 4 9 4.210526316 0 0 2.3 1.916666667 57 9.941860465 4 25 0.506 16.67215815 24 1.630434783
61 19 0.949367089 23 1.698113208 116 19.82905983 5 2 19 9.473684211 139 7.239583333 1.2 1 85 14.8255814 5 3.125 0.355 11.69686985 50 5.869565217
62 9 0.316455696 13 0.754716981 94 16.06837607 5 2 20 10 0 0 0.7 0.583333333 77 13.43023256 1 0.625 0.349 11.49917628 21 1.141304348
63 9 0.316455696 15 0.943396226 91 15.55555556 5 2 20 10 0 0 0.7 0.583333333 80 13.95348837 1 0.625 0.349 11.49917628 21 1.141304348
64 9 0.316455696 16 1.037735849 82 14.01709402 6 3 18 8.947368421 5.6 2.916666667 0 0 80 13.95348837 1 0.625 0.354 11.66392092 24 1.630434783




APPENDIX C

EVALUATION OUTPUT
Normalized ) Normalized Normalized ) ) .
Normalized PFO/PSS PFO/PSS  |PEM Wetlands Normalized Normalized Threatened/ Threatened/ Length P.argllel Length Parallel |Length Parallel Normalized Centerline Normall.zed Turns Greater Normalized - Normalized Normalized
Flood Hazard Wetlands - PEM Wetlands| Coastal Zone Endangered to an Existing L Length Parallel Centerline Turns Greater | Transmission . Length of
Flood Hazard . Wetlands Requiring . Coastal Zone ; Endangered . . to an Existing | to aRoad Road Than 60 . . Transmission Length of
Area Requiring . . Requiring  [Areas Crossed Habitat ; Utility Corridor |, .. . to a Road . Road Than 60 Line Crossings |, . . Underground
Area . Requiring Disturbance . Areas Crossed Habitat Utility Corridor|  (Inverted) Crossings . Degrees Line Crossings Underground
Clearing . Disturbance Crossed (Inverted) (Inverted) Crossings Degrees
Clearing Crossed (Inverted)
33.872 1.813703369 1.077 0.538720539 11.561 4.054872771 4.186 0.833515165 53.54 5.671517489 0.073 20 10.72 5.980142566 18 3.5 0 0 7 8.571428571 0 0
33.715 1.754663057 1.176 0.662177329 11.561 4.054872771 4.214 0.857953306 55.477 6.520557552 0.604 17.86918138 10.953 5.624236253 23 6 0 0 8 10 0 0
33.972 1.851308664 1.285 0.798104502 11.77 4.145317639 4.451 1.064804713 58.868 8.006925572 0.258 19.2576244 10.121 6.895112016 18 3.5 0 0 8 10 0 0
39.434 3.905309868 0.978 0.415263749 6.612 1.913190237 21.619 16.04887628 43.703 1.359691418 3.368 6.777688604 5.414 14.08503055 15 2 0 0 1 0 0 0
39.277 3.846269555 1.077 0.538720539 6.612 1.913190237 21.647 16.07331442 45.64 2.208731481 3.899 4.646869984 5.647 13.72912424 20 4.5 0 0 2 1.428571429 0 0
39.534 3.942915162 1.186 0.674647712 6.821 2.003635105 21.884 16.28016583 49.031 3.6950995 3.553 6.035313002 4.815 15 15 2 0 0 2 1.428571429 0 0
43.431 5.408393502 0.848 0.253148772 11.601 4.072182794 5.856 2.291075715 55.689 6.613482949 0.411 18.64365971 11.297 5.098778004 14 15 0 0 7 8.571428571 0 0
29.325 0.103790614 2.771 2.651203392 14.523 5.336679938 3.899 0.58302422 50.438 4.311826072 0.258 19.2576244 12.527 3.219959267 26 7.5 0 0 8 10 0 0
31.575 0.949909747 10.243 11.96907345 25.189 9.952397438 3.259 0.024438141 54.719 6.188305426 3.445 6.468699839 7.469 10.94602851 18 3.5 0 0 8 10 0 0
40.388 4.26406438 0.744 0.12345679 11.012 3.817292712 4.862 1.423521711 52.902 5.391864645 0.411 18.64365971 11.426 4.901731161 18 3.5 0 0 7 8.571428571 0 0
31.575 0.949909747 12.685 15.01434094 23.226 9.102908084 3.259 0.024438141 58.212 7.719382835 4.023 4.149277689 7.244 11.28971487 16 2.5 0 0 8 10 0 0
31.272 0.835965704 6.856 7.745354782 16.813 6.327678726 3.379 0.129173031 56.939 7.161392128 2.022 12.17897271 10.272 6.664460285 21 5 0 0 8 10 0 0
48.993 7.5 0.749 0.129691982 6.652 1.93050026 23.289 17.50643683 45.852 2.301656877 3.706 5.421348315 5.991 13.20366599 11 0 0 0 1 0 0 0
32.634 1.348149819 15.711 18.78787879 23.047 9.025445733 3.259 0.024438141 62.149 9.445077584 5.057 0 6.687 12.14052953 16 2.5 0 0 8 10 0 0
32.331 1.234205776 9.882 11.51889263 16.634 6.250216375 3.379 0.129173031 60.876 8.887086876 3.056 8.029695024 9.715 7.515274949 21 5 0 0 8 10 0 0
30.17 0.421555355 2.01 1.702207258 12.523 4.471178813 3.871 0.558586079 56.042 6.768212501 0.073 20 12.439 3.354378819 25 7 0 0 7 8.571428571 0 0
30.17 0.421555355 2.551 2.376854969 14.451 5.305521897 3.871 0.558586079 59.188 8.147190322 0.073 20 11.797 4.33503055 24 6.5 0 0 7 8.571428571 0 0
30.27 0.45916065 2.218 1.961591221 12.294 4.372078934 4.136 0.789875627 60.656 8.790654861 0.258 19.2576244 11.64 4574847251 25 7 0 0 8 10 0 0
32.42 1.267674489 9.482 11.02007732 23.189 9.086896313 3.231 0 60.323 8.644691856 3.26 7.211075441 7.381 11.08044807 17 3 0 0 7 8.571428571 0 0
30.27 0.45916065 2.759 2.636238933 14.222 5.206422018 4.136 0.789875627 63.802 10.16963268 0.258 19.2576244 10.998 5.555498982 24 6.5 0 0 8 10 0 0
32.42 1.267674489 10.023 11.69472503 25.117 9.921239398 3.231 0 63.469 10.02366968 3.26 7.211075441 6.739 12.0610998 16 2.5 0 0 7 8.571428571 0 0
32.52 1.305279783 9.69 11.27946128 22.96 8.987796434 3.496 0.231289548 64.937 10.66713422 3.445 6.468699839 6.582 12.3009165 17 3 0 0 8 10 0 0
32.52 1.305279783 10.231 11.95410899 24.888 9.822139519 3.496 0.231289548 68.083 12.04611204 3.445 6.468699839 5.94 13.28156823 16 2.5 0 0 8 10 0 0
30.013 0.362515042 2.109 1.825664048 12.523 4.471178813 3.899 0.58302422 57.979 7.617252564 0.604 17.86918138 12.672 2.998472505 30 9.5 0 0 8 10 0 0
30.013 0.362515042 2.65 2.50031176 14.451 5.305521897 3.899 0.58302422 61.125 8.996230385 0.604 17.86918138 12.03 3.979124236 29 9 0 0 8 10 0 0
34.887 2.195397112 2.672 2.527746602 9.574 3.194997403 21.332 15.79838534 40.601 0 3.553 6.035313002 7.221 11.32484725 23 6 0 0 2 1.428571429 0 0
32.42 1.267674489 11.924 14.06534481 21.226 8.237406959 3.231 0 63.816 10.17576926 3.838 4.891653291 7.156 11.42413442 15 2 0 0 7 8.571428571 0 0
32.263 1.208634176 9.581 11.14353411 23.189 9.086896313 3.259 0.024438141 62.26 9.493731919 3.791 5.080256822 7.614 10.72454175 22 5.5 0 0 8 10 0 0
34.406 2.014515644 11.215 13.18119466 23.167 9.077375801 5.33 1.831987781 61.111 8.990093802 0.743 17.31139647 8.805 8.905295316 19 4 0 0 8 10 0 0
32.263 1.208634176 10.122 11.81818182 25.117 9.921239398 3.259 0.024438141 65.406 10.87270974 3.791 5.080256822 6.972 11.70519348 21 5 0 0 8 10 0 0
32.52 1.305279783 12.132 14.32472877 20.997 8.13830708 3.496 0.231289548 68.43 12.19821162 4.023 4.149277689 6.357 12.64460285 15 2 0 0 8 10 0 0
29.049 0 2.667 2.52151141 14.633 5.3842825 3.899 0.58302422 55.884 6.698956781 0.192 19.52247191 14.635 0 31 10 0 0 8 10 0 0
32.263 1.208634176 12.023 14.1888016 21.226 8.237406959 3.259 0.024438141 65.753 11.02480933 4.369 2.760834671 7.389 11.06822811 20 4.5 0 0 8 10 0 0
34.406 2.014515644 13.657 16.22646215 21.204 8.227886446 5.33 1.831987781 64.604 10.52117121 1.321 14.99197432 8.58 9.24898167 17 3 0 0 8 10 0 0
45.95 6.355670878 0.645 0 6.063 1.675610178 22.295 16.63888283 43.065 1.080038573 3.706 5.421348315 6.12 13.00661914 15 2 0 0 1 0 0 0
31.299 0.846119134 10.139 11.83938147 25.299 10 3.259 0.024438141 60.165 8.575436136 3.379 6.733547352 9.577 7.726069246 23 6 0 0 8 10 0 0
32.117 1.153730445 6.095 6.796358648 14.813 5.462177601 3.351 0.10473489 62.543 9.617778557 1.837 12.92134831 10.184 6.798879837 20 4.5 0 0 7 8.571428571 0 0
32.217 1.19133574 6.303 7.055742611 14.584 5.363077722 3.616 0.336024438 67.157 11.64022092 2.022 12.17897271 9.385 8.019348269 20 4.5 0 0 8 10 0 0
31.299 0.846119134 12.581 14.88464896 23.336 9.150510646 3.259 0.024438141 63.658 10.10651354 3.957 4.414125201 9.352 8.069755601 21 5 0 0 8 10 0 0
31.96 1.094690132 6.194 6.919815438 14.813 5.462177601 3.379 0.129173031 64.48 10.46681862 2.368 10.7905297 10.417 6.442973523 25 7 0 0 8 10 0 0
30.996 0.73217509 6.752 7.615662801 16.923 6.375281288 3.379 0.129173031 62.385 9.548522837 1.956 12.44382022 12.38 3.444501018 26 7.5 0 0 8 10 0 0
45.005 6.000300842 2.219 1.962838259 2.191 0 26.146 20 45.727 2.246865959 3.572 5.959069021 6.727 12.07942974 12 0.5 0 0 1 0 0 0
35.465 2.412755716 16.683 20 21.025 8.150424096 5.33 1.831987781 68.541 12.24686596 2.355 10.84269663 8.023 10.09979633 17 3 0 0 8 10 0 0
32.358 1.244359206 15.607 18.65818681 23.157 9.073048295 3.259 0.024438141 67.595 11.83220829 4.991 0.264847512 8.795 8.920570265 21 5 0 0 8 10 0 0
35.732 2.513161853 1911 1.578750468 7.574 2.329496278 21.304 15.7739472 46.205 2.456386429 3.368 6.777688604 7.133 11.4592668 22 5.5 0 0 1 0 0 0
35.251 2.332280385 10.454 12.23219853 21.167 8.211874675 5.302 1.80754964 66.715 11.44648023 0.558 18.05377207 8.717 9.039714868 18 3.5 0 0 7 8.571428571 0 0
35.732 2.513161853 2.452 2.253398179 9.502 3.163839363 21.304 15.7739472 49.351 3.83536425 3.368 6.777688604 6.491 12.43991853 21 5 0 0 1 0 0 0
35.251 2.332280385 10.995 12.90684624 23.095 9.04621776 5.302 1.80754964 69.861 12.82545805 0.558 18.05377207 8.075 10.0203666 17 3 0 0 7 8.571428571 0 0
35.832 2.550767148 2.119 1.838134431 7.345 2.2303964 21.569 16.00523674 50.819 4.478828789 3.553 6.035313002 6.334 12.67973523 22 5.5 0 0 2 1.428571429 0 0
35.351 2.36988568 10.662 12.49158249 20.938 8.112774797 5.567 2.038839188 71.329 13.46892259 0.743 17.31139647 7.918 10.2601833 18 3.5 0 0 8 10 0 0
35.832 2.550767148 2.66 2.512782142 9.273 3.064739484 21.569 16.00523674 53.965 5.85780661 3.553 6.035313002 5.692 13.66038697 21 5 0 0 2 1.428571429 0 0
35.351 2.36988568 11.203 13.1662302 22.866 8.947117881 5.567 2.038839188 74.475 14.84790041 0.743 17.31139647 7.276 11.24083503 17 3 0 0 8 10 0 0
32.055 1.130415162 9.778 11.38920065 16.744 6.297818937 3.379 0.129173031 66.322 11.27421759 2.99 8.294542536 11.823 4.295315682 26 7.5 0 0 8 10 0 0
35.575 2.45412154 2.01 1.702207258 7.574 2.329496278 21.332 15.79838534 48.142 3.305426493 3.899 4.646869984 7.366 11.10336049 27 8 0 0 2 1.428571429 0 0
35.251 2.332280385 12.896 15.27746602 19.204 7.362385321 5.302 1.80754964 70.208 12.97755764 1.136 15.73434992 8.492 9.383401222 16 2.5 0 0 7 8.571428571 0 0
35.094 2.273240072 10.553 12.35565532 21.167 8.211874675 5.33 1.831987781 68.652 12.29552029 1.089 15.92295345 8.95 8.683808554 23 6 0 0 8 10 0 0
35.575 2.45412154 2.551 2.376854969 9.502 3.163839363 21.332 15.79838534 51.288 4.684404313 3.899 4.646869984 6.724 12.08401222 26 7.5 0 0 2 1.428571429 0 0
35.094 2.273240072 11.094 13.03030303 23.095 9.04621776 5.33 1.831987781 71.798 13.67449812 1.089 15.92295345 8.308 9.664460285 22 5.5 0 0 8 10 0 0
35.351 2.36988568 13.104 15.53684998 18.975 7.263285442 5.567 2.038839188 74.822 15 1.321 14.99197432 7.693 10.60386965 16 2.5 0 0 8 10 0 0
35.094 2.273240072 12.995 15.40092281 19.204 7.362385321 5.33 1.831987781 72.145 13.8265977 1.667 13.6035313 8.725 9.027494908 21 5 0 0 8 10 0 0
34.611 2.091606498 2.568 2.39805462 9.684 3.242599965 21.332 15.79838534 46.047 2.387130709 3.487 6.300160514 9.329 8.104887984 28 8.5 0 0 2 1.428571429 0 0
34.13 1.91072503 11.111 13.05150268 23.277 9.124978362 5.33 1.831987781 66.557 11.37722451 0.677 17.57624398 10.913 5.685336049 24 6.5 0 0 8 10 0 0
34.13 1.91072503 13.553 16.09677017 21.314 8.275489008 5.33 1.831987781 70.05 12.90830192 1.255 15.25682183 10.688 6.029022403 22 5.5 0 0 8 10 0 0
35.189 2.308965102 16.579 19.87030802 21.135 8.198026657 5.33 1.831987781 73.987 14.63399667 2.289 11.10754414 10.131 6.879837067 22 5.5 0 0 8 10 0 0




APPENDIX C

EVALUATION OUTPUT
Normalized .
Length of Normalized
Distrigbution ITen.gth (.)f Segments. Segments Total Built _Total Total . Grand Total Route Name
. Distribution | Length (mi) . Environment | Engineering
Underbuild . Length (mi)
Underbuild

10.1 9.028511088 11.6 1.464339909 | 18.35805411 | 20.35028149 | 48.54442213 | 25.19221867 |A44,A47,A46,A45A41,A40,A39,A37,A24,A18,A11,A10,A5A2 A1
10.57 9.772967265 11.84 1.646433991 | 18.51740506 | 21.28817617 | 50.91281889 | 26.10479627 |A44,A47,A46,A45A41,A40,A39,A37,A24,A18,A11,A10,A7,A6,A3 A1
9.74 8.458289335 12.11 1.851289833 | 14.22173802 | 26.59760499 | 49.96231558 | 26.32020032 |A44,A47,A46,A45,A41,A40,A39,A37,A24,A18,A11,A12,A13,A8,A6,A3,A1
4.76 0.570221753 9.67 0 28.17580344 | 36.94984892 | 23.43294091 | 30.73684913 |A44,A43,A38,A37,A24,A18,A11,A10,A5A2,A1
5.23 1.31467793 9.91 0.182094082 | 28.33515439 | 37.8877436 | 25.80133766 | 31.64942673 |A44,A43,A38,A37,A24,A18A11,A10,A7,A6,A3,A1
4.4 0 10.18 0.386949924 | 24.03948735 | 43.19717243 | 24.85083435 | 31.86483078 |A44,A43,A38,A37,A24,A18,A11,A12,A13,A8A6,A3 A1
10.94 10.35902851 12.18 1.904400607 | 20.79847426 | 39.67563779 | 46.0772954 | 33.4051039 |A44,A47,A46,A45A41,A40,A39,A37,A24,A18,A17,A4,A2 Al
11.77 11.67370644 13.89 3.201820941 | 46.57714507 | 16.96824116 | 54.85311105 | 36.3887767 |A44,A47,A46,A45,A41,A40,A39,A37,A24,A25,A27,A28,A30,A21,A14,A8,A6,A3 A1
6.98 4.086589229 13.52 2.921092564 | 42.70637151 | 29.89934159 | 37.92241015 | 36.62676727 |A44,A47,A46,A45A41,A36,A34,A26,A27,A28,A30,A21,A14,A8,A6,A3 A1
10.45 9.582893347 12.31 2.003034901 | 36.17458946 | 33.59148811 | 47.20274769 | 37.34698057 |A44,A47,A46,A45A41,A40,A39,A37,A23,A16,A4,A2,A1
6.72 3.674762408 13.59 2.974203338 | 42.90548606 | 33.62619714 | 34.5879583 | 37.53026494 |A44,A47,A46,A45A41,A36,A34,A32,A29,A30,A21,A14,A8,A6,A3,A1
9.16 7.539598733 13.55 2.943854325 | 51.17357187 | 23.01478176 | 44.32688606 | 38.54071866 |A44,A47,A46,A33,A29,A30,A21,A14,A8,A6,A3,A1
5.6 1.900739176 10.25 0.440060698 | 30.61622358 | 56.27520523 | 20.96581418 | 38.94973436 |A44,A43,A38,A37,A24,A18,A17,A4A2,A1
6.13 2.740232313 14.06 3.330804249 | 43.7420659 | 40.10008254 | 30.71156609 | 39.67917259 |A44,A47,A46,A45A41,A36,A34,A32,A31,A21,A14,A8,A6,A3,A1
8.57 6.605068638 14.02 3.300455235 | 52.01015171 | 29.48866716 | 40.45049385 | 40.68962632 |A44,A47,A46,A33,A31,A21,A14,A8,A6,A3A1
11.96 11.97465681 13.32 2.769347496 | 43.90828353 | 31.28072217 | 53.6698117 | 40.80956462 |A44,A47,A46,A45,A41,A40,A39,A37,A24,A25,A27,A28,A20,A15,A12,A10,A5,A2,A1
10.96 10.3907075 133 2.754172989 | 41.76201931 | 34.33173427 | 52.55133961 | 40.94776935 |A44,A47,A46,A45,A41,A40,A39,A37,A24,A25,A27, A19,A15,A12,A10,A5,A2,A1
114 11.0876452 13.63 3.004552352 | 38.08124989 | 37.02553521 | 54.9246692 | 41.02764788 |A44,A47,A46,A45,A41,A40,A39,A37,A24,A25,A27,A28,A20,A15,A13,A8,A6,A3 A1
7.17 4.387539599 12.95 2.48861912 | 40.03750997 | 44.2118226 | 36.7391108 | 41.04755519 |A44,A47,A46,A45,A41,A36,A34,A26,A27,A28,A20,A15,A12,A10,A5,A2,A1
104 9.503695882 13.61 2.989377845 | 35.93498567 | 40.0765473 | 53.80619711 | 41.16585261 |A44,A47,A46,A45A41,A40,A39,A37,A24,A25,A27,A19,A15,A13,A8,A6,A3,A1
6.17 2.803590285 12.93 2.473444613 | 37.89124576 | 47.2628347 | 35.62063871 | 41.18575992 |A44,A47,A46,A45A41,A36,A34,A26,A27,A19,A15A12,A10,A5A2,A1
6.61 3.500527983 13.26 2.723823976 | 34.21047633 | 49.95663564 | 37.9939683 | 41.26563845 |A44,A47,A46,A45,A41,A36,A34,A26,A27,A28,A20,A15,A13,A8,A6,A3 A1
5.61 1.916578669 13.24 2.708649469 | 32.06421211 | 53.00764774 | 36.87549621 | 41.40384318 |A44,A47,A46,A45A41,A36,A34,A26,A27,A19,A15A13,A8,A6,A3,A1
12.43 12.71911299 13.56 2.951441578 | 44.06763448 | 32.21861685 | 56.03820845 | 41.72214222 |A44,A47,A46,A45,A41,A40,A39,A37,A24,A25,A27,A28,A20,A15,A12,A10,A7,A6,A3 A1
11.43 11.13516367 13.54 2.936267071 | 41.92137027 | 35.26962895 | 54.91973636 | 41.86034696 |A44,A47,A46,A45,A41,A40,A39,A37,A24,A25,A27,A19,A15,A12,A10,A7,A6,A3,A1
6.43 3.215417107 11.96 1.737481032 | 56.3948944 | 33.5678086 | 29.74162982 | 41.93340716 |A44,A43,A38,A37,A24,A25,A27,A28,A30,A21,A14,A8,A6,A3 A1
6.91 3.975712777 13.02 2.541729894 | 40.23662452 | 47.93867815 | 33.40465895 | 41.95105286 |A44,A47,A46,A45A41,A36,A34,A32,A29,A20,A15A12,A10,A5A2,A1
7.64 5.131995776 13.19 2.670713202 | 40.19686092 | 45.14971729 | 39.10750755 | 41.96013279 |A44,A47,A46,A45A41,A36,A34,A26,A27,A28,A20,A15,A12,A10,A7,A6,A3,A1
8.32 6.209081309 14.09 3.353566009 | 40.03261997 | 40.02049539 | 49.7793391 | 41.97711396 |A44,A47,A46,A45A41,A40,A35A34,A26,A27,A28,A30,A21,A14,A8,A6,A3,A1
6.64 3.548046463 13.17 2.655538695 | 38.05059671 | 48.20072938 | 37.98903546 | 42.09833753 |A44,A47,A46,A45A41,A36,A34,A26,A27,A19,A15A12,A10,A7,A6,A3 A1
6.35 3.088701162 13.33 2.77693475 | 34.40959087 | 53.68349118 | 34.65951645 | 42.16913611 |A44,A47,A46,A45,A41,A36,A34,A32,A29,A20,A15,A13,A8,A6,A3,A1
13.87 15 15.52 4.438543247 | 50.32263974 | 26.88464476 | 58.96101516 | 42.67511683 |A44,A47,A46,A45A41,A40,A39,A37,A24,A25,A27,A28,A30,A21,A9,A3 A1
7.38 4.720168955 13.26 2.723823976 | 40.39597547 | 48.87657283 | 35.77305571 | 42.86363046 |A44,A47,A46,A45A41,A36,A34,A32,A29,A20,A15A12,A10,A7,A6,A3 A1
8.06 5.797254488 14.16 3.406676783 | 40.23173452 | 43.74735093 | 46.44488726 | 42.88061163 |A44,A47,A46,A45,A41,A40,A35,A34,A32,A29,A30,A21,A14,A8,A6,A3 A1
5.11 1.124604013 10.38 0.538694992 | 45.99233879 | 50.19105555 | 22.09126646 | 42.89161103 |A44,A43,A38,A37,A23,A16,A4,A2,A1
9.08 7.412882788 15.15 4.157814871 | 46.45186618 | 39.8157452 | 42.03031426 | 42.9131074 |A44,A47,A46,A45A41,A36,A34,A26,A27,A28,A30,A21,A9,A3,A1
9.35 7.840549102 12.98 2.51138088 | 48.50471032 | 37.32726277 | 43.14358671 | 42.96150658 |A44,A47,A46,A33,A29,A20,A15,A12,A10,A5A2,A1
8.79 6.953537487 13.29 2.746585736 | 42.67767668 | 43.07207581 | 44.3984442 | 43.17958984 |A44,A47,A46,A33,A29,A20,A15A13,A8,A6,A3,A1
8.82 7.001055966 15.22 4.210925645 | 46.65098073 | 43.54260074 | 38.69586241 | 43.81660507 |A44,A47,A46,A45A41,A36,A34,A32,A29,A30,A21,A9,A3,A1
9.82 8.58500528 13.22 2.693474962 | 48.66406128 | 38.26515745 | 45.51198346 | 43.87408418 |A44,A47,A46,A33,A29,A20,A15A12,A10,A7,A6,A3 A1
11.26 10.86589229 15.18 4.180576631 | 54.91906653 | 32.93118536 | 48.43479017 | 44.82705879 |A44,A47,A46,A33,A29,A30,A21,A9,A3,A1
6.16 2.787750792 10.82 0.872534143 | 50.09795828 | 50.99522818 | 22.19878369 | 44.87703132 |A44,A43,A22,A16,A4,A2,A1
7.47 4.862724393 14.63 3.763277693 | 41.06831436 | 50.22123633 | 42.56849505 | 45.02951928 |A44,A47,A46,A45,A41,A40,A35,A34,A32,A31,A21,A14,A8,A6,A3,A1
8.23 6.066525871 15.69 4.567526555 | 47.48756057 | 50.01648614 | 34.8194702 | 45.96551272 |A44,A47,A46,A45A41,A36,A34,A32,A31,A21,A9,A3 A1
6.62 3.516367476 11.39 1.305007587 | 53.72603285 | 47.88028961 | 28.55833047 | 46.35419508 |A44,A43,A38,A37,A24,A25A27,A28,A20,A15A12,A10,A5A2 A1
8.51 6.510031679 13.52 2.921092564 | 37.36375843 | 54.3329764 | 48.59603975 | 46.39790188 |A44,A47,A46,A45,A41,A40,A35,A34,A26,A27,A28,A20,A15,A12,A10,A5,A2,A1
5.62 1.932418163 11.37 1.28983308 | 51.57976864 | 50.9313017 | 27.43985838 | 46.49239981 |A44,A43,A38,A37,A24,A25,A27,A19,A15A12,A10,A5A2 A1
7.51 4.926082365 135 2.905918058 | 35.21749421 | 57.38398849 | 47.47756766 | 46.53610661 |A44,A47,A46,A45A41,A40,A35A34,A26,A27,A19,A15,A12,A10,A5A2,A1
6.06 2.629355861 117 1.540212443 | 47.89899921 | 53.62510264 | 29.81318797 | 46.57227834 |A44,A43,A38,A37,A24,A25,A27,A28,A20,A15A13,A8,A6,A3,A1
7.95 5.623020063 13.83 3.15629742 | 31.53672478 | 60.07778943 | 49.85089725 | 46.61598514 |A44,A47,A46,A45,A41,A40,A35,A34,A26,A27,A28,A20,A15A13,A8,A6,A3 A1
5.06 1.045406547 11.68 1.525037936 | 45.752735 | 56.67611474 | 28.69471588 | 46.71048307 |A44,A43,A38,A37,A24,A25,A27,A19,A15,A13,A8,A6,A3,A1
6.95 4.03907075 13.81 3.141122914 | 29.39046057 | 63.12880153 | 48.73242516 | 46.75418987 |A44,A47,A46,A45A41,A40,A35,A34,A26,A27,A19,A15A13,A8,A6,A3 A1
10.67 9.931362196 15.65 4.537177542 | 55.75564637 | 39.40507076 | 44.55839796 | 46.97596645 |A44,A47,A46,A33,A31,A21,A9,A3 A1
7.09 4.260823654 11.63 1.487101669 | 53.88538381 | 48.81818429 | 30.92672722 | 47.26677268 |A44,A43,A38,A37,A24,A25,A27,A28,A20,A15A12,A10,A7,A6,A3 A1
8.25 6.098204857 13.59 2.974203338 | 37.56287297 | 58.05983194 | 45.26158791 | 47.30139955 |A44,A47,A46,A45A41,A40,A35A34,A32,A29,A20,A15,A12,A10,A5,A2,A1
8.98 7.254487856 13.76 3.103186646 | 37.52310938 | 55.27087108 | 50.96443651 | 47.31047948 |A44,A47,A46,A45,A41,A40,A35,A34,A26,A27,A28,A20,A15,A12,A10,A7,A6,A3 A1
6.09 2.67687434 11.61 1.471927162 | 51.73911959 | 51.86919638 | 29.80825513 | 47.40497742 |A44,A43,A38,A37,A24,A25,A27,A19,A15,A12,A10,A7,A6,A3 A1
7.98 5.670538543 13.74 3.08801214 | 35.37684516 | 58.32188317 | 49.84596442 | 47.44868422 |A44,A47,A46,A45A41,A40,A35,A34,A26,A27,A19,A15,A12,A10,A7,A6,A3 A1
7.69 5.211193242 139 3.209408194 | 31.73583933 | 63.80464498 | 46.51644541 | 47.5194828 |A44,A47,A46,A45A41,A40,A35A34,A32,A29,A20,A15,A13,A8,A6,A3 A1
8.72 6.842661035 13.83 3.15629742 | 37.72222392 | 58.99772662 | 47.62998466 | 48.21397715 |A44,A47,A46,A45,A41,A40,A35,A34,A32,A29,A20,A15,A12,A10,A7,A6,A3 A1
8.53 6.541710665 13.59 2.974203338 | 60.14038906 | 43.4842122 | 33.84953393 | 48.21974729 |A44,A43,A38,A37,A24,A25,A27,A28,A30,A21,A9,A3 A1
10.42 9.535374868 15.72 4.590288316 | 43.77811464 | 49.93689899 | 53.88724321 | 48.26345409 |A44,A47,A46,A45A41,A40,A35A34,A26,A27,A28,A30,A21,A9,A3 A1
10.16 9.123548046 15.79 4.64339909 | 43.97722918 | 53.66375453 | 50.55279137 | 49.16695176 |A44,A47,A46,A45A41,A40,A35,A34,A32,A29,A30,A21,A9,A3 A1
9.57 8.189017951 16.26 5 44.81380902 | 60.13763993 | 46.67639916 | 51.31585941 |A44,A47,A46,A45A41,A40,A35,A34,A32,A31,A21,A9,A3 A1
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Quinton — Windport 69 kV Routing Study

Route Name: A44,A47,A46,A45,A41,A40,A39,A37,A24,A18 A11,A10,A5,A2 Al
Route Ranking: 1, Total Score: 25.19
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Built Criteria
NRHP Properties
Residential Structures — Existing
Residential Structures — New
Commercial/Industrial Buildings — Existing

Commercial/Industrial Buildings — New
Conserved Lands Crossed — Existing

Conserved Lands Crossed — New
Properties Requiring New Easements

Churches, Cemeteries, Schools within 1,000 ft

Total Built

Env. Criteria
Riparian Zone Requiring Clearing
Stream Crossings
Flood Hazard Area
PFO/PSS Wetlands Requiring Clearing
PEM Wetlands Requiring Disturbance
Coastal Zone Areas Crossed
Threatened/Endangered Habitat Crossed

Total Environment

Eng. Criteria

Value
26.00
68.00
13.00
5.00
5.00
0.00
0.00
9.00
5.00
NA

Value
0.20
19.00
33.87
1.08
11.56
4.19
53.54
NA

Length Parallel to an Existing Utility Corridor (Inverted)

Length Parallel to a Road (Inverted)
Centerline Road Crossings
Turns Greater Than 60 Degrees
Transmission Line Crossings
Length of Underground
Length of Distribution Underbuild
Segments Length (mi)

Total Engineering

Scores
1.39
5.94
2.22
2.00
2.11
0.00
0.00
1.57
3.12

18.36

Scores

6.62
0.82
181
0.54
4.05
0.83
5.67
20.35

Value
0.07
10.72
18.00
0.00
7.00
0.00
10.10
11.60

NA

Scores
20.00
5.98
3.50
0.00
8.57
0.00
9.03
1.46

48.54



Quinton — Windport 69 kV Routing Study

Route Name: A44,A47,A46,A45,A41,A40,A39,A37,A24,A18,A11,A10,A7,A6,A3,A1
Route Ranking: 2, Total Score: 26.1
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Built Criteria
NRHP Properties
Residential Structures — Existing
Residential Structures — New
Commercial/Industrial Buildings — Existing

Commercial/Industrial Buildings — New
Conserved Lands Crossed — Existing

Conserved Lands Crossed — New
Properties Requiring New Easements

Churches, Cemeteries, Schools within 1,000 ft

Total Built

Env. Criteria
Riparian Zone Requiring Clearing
Stream Crossings
Flood Hazard Area
PFO/PSS Wetlands Requiring Clearing
PEM Wetlands Requiring Disturbance
Coastal Zone Areas Crossed
Threatened/Endangered Habitat Crossed

Total Environment

Eng. Criteria

Value Sco

26.00

111.00 10.

0.00

7.00 4.

1.00 0.

0.00 0.

0.00 0.

0.00 0.

5.00 3.

NA

Value
0.20
19.00
33.72
1.18
11.56
4.21
55.48
NA

Length Parallel to an Existing Utility Corridor (Inverted)

Length Parallel to a Road (Inverted)
Centerline Road Crossings
Turns Greater Than 60 Degrees
Transmission Line Crossings
Length of Underground
Length of Distribution Underbuild
Segments Length (mi)

Total Engineering

res

1.39

00

0.00

00
00
00
00
00
12

18.52

Scores

6.62
0.82
1.75
0.66
4.05
0.86
6.52
21.29

Value
0.60
10.95
23.00
0.00
8.00
0.00
10.57
11.84
NA

Scores
17.87
5.62
6.00
0.00
10.00
0.00
9.77
1.65

50.91



Quinton — Windport 69 kV Routing Study

Route Name: A44,A47,A46,A45,A41,A40,A39,A37,A24,A18,A11,A12,A13,A8,A6,A3,A1
Route Ranking: 3, Total Score: 26.32
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Built Criteria
NRHP Properties
Residential Structures — Existing
Residential Structures — New
Commercial/Industrial Buildings — Existing

Commercial/Industrial Buildings — New
Conserved Lands Crossed — Existing

Conserved Lands Crossed — New
Properties Requiring New Easements

Churches, Cemeteries, Schools within 1,000 ft

Total Built

Env. Criteria
Riparian Zone Requiring Clearing
Stream Crossings
Flood Hazard Area
PFO/PSS Wetlands Requiring Clearing
PEM Wetlands Requiring Disturbance
Coastal Zone Areas Crossed
Threatened/Endangered Habitat Crossed

Total Environment

Eng. Criteria

Value
25.00
57.00
3.00
6.00
3.00
0.00
0.60
6.00
3.00

NA 14.

Value
0.30
20.00
33.97
1.28
11.77
4.45
58.87
NA

Length Parallel to an Existing Utility Corridor (Inverted)

Length Parallel to a Road (Inverted)
Centerline Road Crossings
Turns Greater Than 60 Degrees
Transmission Line Crossings
Length of Underground
Length of Distribution Underbuild
Segments Length (mi)

Total Engineering

Scores
1.33
4.91
0.51
3.00
1.05
0.00
0.50
1.05
1.88

22

Scores

9.75
0.98
1.85
0.80
4.15
1.06
8.01
26.60

Value
0.26
10.12
18.00
0.00
8.00
0.00
9.74
12.11

NA

Scores
19.26
6.90
3.50
0.00
10.00
0.00
8.46
1.85

49.96



Quinton — Windport 69 kV Routing Study

Route Name: A44,A43,A38,A37,A24,A18,A11,A10,A5,A2 Al
Route Ranking: 4, Total Score: 30.74
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Built Criteria
NRHP Properties
Residential Structures — Existing
Residential Structures — New
Commercial/Industrial Buildings — Existing

Commercial/Industrial Buildings — New
Conserved Lands Crossed — Existing

Conserved Lands Crossed — New
Properties Requiring New Easements

Churches, Cemeteries, Schools within 1,000 ft

Total Built

Env. Criteria
Riparian Zone Requiring Clearing
Stream Crossings
Flood Hazard Area
PFO/PSS Wetlands Requiring Clearing
PEM Wetlands Requiring Disturbance
Coastal Zone Areas Crossed
Threatened/Endangered Habitat Crossed

Total Environment

Eng. Criteria

Value
20.00
64.00
13.00
6.00
5.00
13.90
0.50
20.00
5.00
NA

Value
0.20
55.00
39.43
0.98
6.61
21.62
43.70
NA

Length Parallel to an Existing Utility Corridor (Inverted)

Length Parallel to a Road (Inverted)
Centerline Road Crossings
Turns Greater Than 60 Degrees
Transmission Line Crossings
Length of Underground
Length of Distribution Underbuild
Segments Length (mi)

Total Engineering

Scores
1.01
5.57
2.22
3.00
2.11
7.24
0.42
3.49
3.12

28.18

Scores

6.62
6.68
3.91
0.42
191
16.05
1.36
36.95

Value
3.37
5.41

15.00
0.00
1.00
0.00
4.76
9.67

NA

Scores
6.78
14.09
2.00
0.00
0.00
0.00
0.57
0.00

23.43



Quinton — Windport 69 kV Routing Study

Route Name: A44,A47,A46,A45,A41,A40,A39,A37,A24,A25,A27,A28,A30,A21,A14,A8,A6,A3,A1
Route Ranking: 8, Total Score: 36.39
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Built Criteria
NRHP Properties
Residential Structures — Existing
Residential Structures — New
Commercial/Industrial Buildings — Existing

Commercial/Industrial Buildings — New
Conserved Lands Crossed — Existing

Conserved Lands Crossed — New
Properties Requiring New Easements

Churches, Cemeteries, Schools within 1,000 ft

Total Built

Env. Criteria
Riparian Zone Requiring Clearing
Stream Crossings
Flood Hazard Area
PFO/PSS Wetlands Requiring Clearing
PEM Wetlands Requiring Disturbance
Coastal Zone Areas Crossed
Threatened/Endangered Habitat Crossed

Total Environment

Eng. Criteria

Value  Scores

25.00 1.33
29.00 2.26
93.00 15.90
5.00 2.00
15.00 7.37
0.00 0.00
4.50 3.75
55.00 9.59
7.00 4.38

NA 46.58

Value  Scores

0.11 3.49
17.00 0.49
29.32 0.10

2.77 2.65
14.52 5.34

3.90 0.58
50.44 4.31

NA 16.97

Value

Length Parallel to an Existing Utility Corridor (Inverted) 0.26

Length Parallel to a Road (Inverted)
Centerline Road Crossings
Turns Greater Than 60 Degrees
Transmission Line Crossings
Length of Underground
Length of Distribution Underbuild
Segments Length (mi)

Total Engineering

12.53
26.00
0.00
8.00
0.00
11.77
13.89

NA

Scores
19.26
3.22
7.50
0.00
10.00
0.00
11.67
3.20

54.85



Quinton — Windport 69 kV Routing Study

Route Name: A44,A47,A46,A45,A41,A36,A34,A26,A27,A28,A30,A21,A14,A8,A6,A3,A1
Route Ranking: 9, Total Score: 36.63
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Built Criteria
NRHP Properties
Residential Structures — Existing
Residential Structures — New
Commercial/Industrial Buildings — Existing

Commercial/Industrial Buildings — New
Conserved Lands Crossed — Existing

Conserved Lands Crossed — New
Properties Requiring New Easements

Churches, Cemeteries, Schools within 1,000 ft

Total Built

Env. Criteria
Riparian Zone Requiring Clearing
Stream Crossings
Flood Hazard Area
PFO/PSS Wetlands Requiring Clearing
PEM Wetlands Requiring Disturbance
Coastal Zone Areas Crossed
Threatened/Endangered Habitat Crossed

Total Environment

Eng. Criteria

Value  Scores

4.00 0.00
14.00 0.85
72.00 1231

6.00 3.00
15.00 7.37

5.60 2.92

4.50 3.75
61.00 10.64

3.00 1.88

NA 42.71

Value  Scores

0.00 0.00
19.00 0.82
31.57 0.95
10.24 11.97
25.19 9.95

3.26 0.02
54.72 6.19

NA 29.90

Value Scores

Length Parallel to an Existing Utility Corridor (Inverted) 3.44 6.47

Length Parallel to a Road (Inverted)
Centerline Road Crossings
Turns Greater Than 60 Degrees
Transmission Line Crossings
Length of Underground
Length of Distribution Underbuild
Segments Length (mi)

Total Engineering

7.47 10.95
18.00 3.50
0.00 0.00
8.00 10.00
0.00 0.00
6.98 4.09
13.52 2.92

NA 37.92
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Exelon/Atlantic City Electric



Survey Area Photographs
ACE Quinton - Windport Transmission Line Project
Quinton & Lower Alloways Creek Township, Salem County, NJ

Photo 02: View of Phragmites estuarine marsh along project ROW




Survey Area Photographs
ACE Quinton - Windport Transmission Line Project
Quinton & Lower Alloways Creek Township, Salem County, NJ

Photo 04: View of estuarine open water adjacent to project ROW




Survey Area Photographs
ACE Quinton - Windport Transmission Line Project
Quinton & Lower Alloways Creek Township, Salem County, NJ

Photo 06: View of isolated Phragmites PEM wetland on Artificial Island property




Survey Area Photographs
ACE Quinton - Windport Transmission Line Project
Quinton & Lower Alloways Creek Township, Salem County, NJ

Photo 08: View of riverine creek and Phragmites marsh along project ROW




Survey Area Photographs
ACE Quinton - Windport Transmission Line Project
Quinton & Lower Alloways Creek Township, Salem County, NJ

Photo 10: View of modified agricultural wetland ditch along project ROW




Survey Area Photographs
ACE Quinton - Windport Transmission Line Project
Quinton & Lower Alloways Creek Township, Salem County, NJ

Photo 12: View of mowed PEM wetland ditch along project ROW




Survey Area Photographs
ACE Quinton - Windport Transmission Line Project
Quinton & Lower Alloways Creek Township, Salem County, NJ

Photo 13: View of mowed PEM wetland ditch along project ROW

Photo 14: View of modified agricultural wetlands along project ROW




Survey Area Photographs
ACE Quinton - Windport Transmission Line Project
Quinton & Lower Alloways Creek Township, Salem County, NJ

Photo 15: View of modified agricultural wetlands and wetland ditch along project ROW

Photo 16: View of PEM wetlands adjacent to project ROW




Survey Area Photographs
ACE Quinton - Windport Transmission Line Project
Quinton & Lower Alloways Creek Township, Salem County, NJ

Photo 18: View of PFO wetlands adjacent to project ROW




Survey Area Photographs
ACE Quinton - Windport Transmission Line Project
Quinton & Lower Alloways Creek Township, Salem County, NJ

Photo 20: Representative view of non-hydric soils Photo 21: Representative view of hydric soils
associated with project ROW associated with project ROW

-10 -
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Water Resource Delineation Report
ACE Quinton - Windport Transmission Line Project February 23, 2023
Quinton & Lower Alloways Creek Township, Salem County, New Jersey Page 1 of 9

1.0 INTRODUCTION

A Water Resource Delineation Report has been prepared for land within and proximal to the Atlantic City
Electric Company (ACE) Quinton — Windport Transmission Line Project (the Project) located within
Middle Township, Cape May County, New Jersey. The delineation of wetlands and/or state open waters
was the focus of field work performed by DuBois & Associates, LLC (DuBois) in December of 2021 and
September of 2022. “Wetland” means an area that is inundated or saturated by surface water or groundwater
at a frequency and duration sufficient to support, and that under normal circumstances does support, a
prevalence of vegetation typically adapted for life in saturated soil conditions (33 CFR § 328.3). “State
open waters” means all waters of the State as defined in N.J.A.C. 7:7A-1.3.

The Project area and immediate vicinity were investigated for the presence or absence of freshwater
wetlands, coastal wetlands and/or state open waters, and a subsequent delineation of wetland/water
boundaries was conducted. DuBois was retained by WSP to flag and GPS locate wetland/water points
among the Project area in support of a new 69KV transmission line upgrade project. The wetland/water
points were recorded with a Trimble GeoXt GPS unit and the data was post-processed using ArcPad and
GPS Pathfinder Office software. The wetland data was then transferred to ArcMap software, discrete
wetland polygons containing attribute data were created, and wetland locations were depicted on aerial
imagery in support of upcoming Project activities. Refer to Figures 4 - 33: Water Resource Delineation
Maps enclosed herewith for an aerial depiction of the location of wetlands that are present along the Project
area.

Refer to Appendix A: Survey Area Photographs for representative photographs of wetlands located among
the Project area, and Appendix B: Wetland Data Sheets for representative data collected for the
wetlands/uplands located along the Project. The qualifications of the environmental staff responsible for
conducting the wetland and water delineation are presented in Appendix C.

2.0 PROJECT LOCATION & LAND COVERAGE

The project is located in the southwest portion of New Jersey in the Lower Delaware water region. The
linear project is approximately 11.0-miles in length with a northern terminus at the Quinton Substation in
Quinton Township and a southern terminus at Artificial Island in Lower Alloways Creek, Salem County
(refer to Figure 1: New Jersey Road Map). The project is located on the Salem, Canton and Taylors Bridge
United States Geological Survey (USGS) Quadrangle with state plane coordinates (NAD83 feet) of E(X)
235,503 and N(y) of 261,961 located at the Quinton Substation and E(x) 199,764 and N(y) of 234,229
located at the proposed Windport Substation (refer to Figure 2: Salem, Canton & Taylors Bridge U.S.G.S
Quadrangle Map). The project is located in the Maurice, Salem, and Cohansey Watershed Management
Area (WMA 17), the Alloway Creek / Hope Creek watershed, and six (6) subwatersheds of the Alloways
Creek. The Delaware River lies to the west and southwest of the project route. Portions of the project route
in the southern half of the alignment are located among the Mad Horse Creek Wildlife Management Area.

The project follows an existing ROW that is largely roadside. The route lies along Sickler Street, Beasley
Neck Road (Rt. 651), New Bridge Road (Rt. 623), Cuff Road, Alloway Creek Neck Road and Buttonwood
Avenue for the majority of its length. Farmland, old-field, Phragmites-dominant brackish marsh with tidal
channels, salt marsh with tidal channels, and fringe maritime brushland defines the majority of the land-
cover along the project route. An urban landscape is present near the northern terminus at the town of
Quinton, and an industrial-disturbed/successional-vegetated landscape is present at the southern terminus
at Artificial Island. Refer to Figure 3: Aerial Map for an orthophotographic depiction of the project route
and surrounding landscape.
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3.0 WATER RESOURCE DELINEATION METHODOLOGY

3.1 Desktop Assessment

Desktop resources including the 2012 NJDEP wetland mapping, U.S. Fish and Wildlife Service (USFWS)
National Wetland Inventory (NWI) mapping, topographic mapping, and the Salem County Soil Survey
were reviewed and utilized prior to the field investigations to obtain a baseline indication of where potential
wetlands and waters may be present along the ROW. According to digital resources, NJDEP and USFWS-
mapped freshwater can coastal wetlands are present from the Project area; NJDEP-mapped streams are also
present from the project area. According to the USFWS NWI, the mapped wetlands and waterways have
the following wetland or deepwater classifications (Cowardin et al. 1979):

Sub Sub n Water Special
Gk Y System Class Class BEEET RG] T Chemistry Modifier
] : Unconsolidated :
E1UBL Estuarine | Subtidal Bottom Subtidal
E1UBLI6 Estuarine | Subtidal Unconsolidated Subtidal Oligohaline Diked /
Bottom Impounded
E2EM1P6 Estuarine | Intertidal Emergent Persistent Irregularly Oligohaline
Flooded
Irregularl Partially
E2EM1Pd6 | Estuarine | Intertidal Emergent Persistent gutarly Oligohaline Drained /
Flooded -
Ditched
E2EM5Ps Estuarine | Intertidal Emergent Phragn_mes Irregularly Spoils
australis Flooded
Persistent /
PEML/SSIR | Palustrine Emergent/ Scrub- | g pa-leaved Seasonally
shrub - Flooded - Tidal
Deciduous
. Partially
PEM1Dd Palustrine Emergent Persistent Continuously Drained /
Saturated -
Ditched
. Phragmites Seasonally Diked /
PEMS5RNR Palustrine Emergent australis Flooded - Tidal Impounded
. Broad-leaved Seasonally
PFO1R Palustrine Forested Deciduous Flooded - Tidal
PUS1/ Palustrine Unconsolidated gﬁgblgii;ave” Seasonally Spoils
EM5Rs Shore / Emergent g Flooded - Tidal P
australis
- . Seasonally
R4SBCx Riverine Intermittent | Streambed Flooded Excavated

The Salem County Soil Survey indicates eleven (11) soil map units present from the Project area, four (4)
of which are classified as hydric. The following soil map units are mapped among the project area:

Woodstown sandy loam, 0 to 2 percent slopes

Sassafras sandy loam, 2 to 5 percent slopes

Othello, Fallsington, and Trussum soils, 0 to 2 percent slopes

Mattapex silt loam, 0 to 2 percent slopes

Matapeake silt loam, 2 to 5 percent slopes

Downer loamy sand, 0 to 5 percent slopes

Mannington-Nanticoke complex, 0 to 1 percent slopes, very frequently flooded
Transquaking mucky peat, 0 to 1 percent slopes, very frequently flooded
Udorthents, dredged fine material, O to 8 percent slopes

Urban Land

Water



Water Resource Delineation Report
ACE Quinton - Windport Transmission Line Project February 23, 2023
Quinton & Lower Alloways Creek Township, Salem County, New Jersey Page 3 of 9

3.2 Field Wetland Delineation

The Project area was investigated in December of 2021 and September of 2022 to identify and delineate
wetlands and state open waters that may be subject to regulatory jurisdiction under the New Jersey
Department of Environmental Protection (NJDEP) Freshwater Wetlands Protection Act Rules
(N.J.A.C.7:7A), the Coastal Zone Management Rules (N.J.A.C. 7:7) and Section 404 of the federal Clean
Water Act. The water resource delineation study area included a 60-foot-wide existing electric transmission
ROW corridor extending from Quintion Substation to the proposed Windport Substation. Wetland points
were numerated and demarcated in the field with pink visual ribbon. The wetland points were recorded
with a Trimble GeoXt GPS unit and the data was post-processed using ArcPad and GPS Pathfinder Office
software. The point data was transferred to ArcMap software and discrete wetland and polygons containing
attribute data were created.

The methodology utilized to determine the presence and extent of wetlands within and along the Project
area was the three Parameter Approach set forth in the 1989 Federal Manual (Federal Interagency
Committee for Wetlands Delineation 1989). According to the Federal Manual, identification of wetlands
is based on a three-factor approach involving indicators of hydrophytic vegetation, hydric soil, and wetland
hydrology. The Army Corp. of Engineers Atlantic and Gulf Coastal Plain Regional Wetland Supplement
(ACOE 2010) and the U.S. Department of Agriculture (USDA) Natural Resource Conservation Service
(NRCS) Field Indicators of Hydric Soil manual (USDA 2018) were also utilized.

3.2.1 Hydrophytic Vegetation

A hydrophyte is macrophytic plant life growing in water, soil, or on a substrate that is at least periodically
deficient in oxygen as a result of excessive water content. As per the Federal Manual and Pinelands
Supplement, hydrophytic vegetation is defined as “macrophytic plant life growing in water, soil or on a
substrate that is at least periodically deficient in oxygen as a result of excessive water content.” Indicator
statuses are used to designate a plant species’ preference for occurrence in a wetland or upland. The
vegetation in the ROW was identified and classified in accordance with the 2018 National Wetland Plant
List, which is a list compiled as an interagency effort between the U.S. Army Corp. of Engineers, the U.S.
Environmental Protection Agency (USEPA), the USFWS and the USDA NRCS to be utilized for all
jurisdictional wetland determinations. Plants are assigned an indicator, and classifications listed are as
follows:

Hydrophytic vegetation in the Atlantic Gulf Coastal Plain region is identified by using the indicators with
the interagency 2020 National Wetland Plant List, which is the list that is currently utilized for all
jurisdictional wetland determinations. Plants are assigned an indicator based on the associated
physiographic region and plant classifications listed are as follows:

Table 1: Hydrophytic Vegetation Indictors

Obligatory (OBL) Almost always is a hydrophyte, rarely in uplands
Facultative Wetland (FACW) | Usually is a hydrophyte but occasionally found in uplands
Facultative (FAC) Commonly occurs as either a hydrophyte or non-hydrophyte
Facultative Upland (FACU) | Occasionally is a hydrophyte but usually occurs in uplands
Upland (UPL) Rarely is a hydrophyte, almost always in uplands

An inventory of vegetation was taken along upland/wetland boundaries among the Project area. A
community was considered hydrophytic vegetation if it either passed the rapid field test for hydrophytic
vegetation, or the Dominance Test where more than 50 percent of the dominant plant species across all
strata were rated OBL, FACW, or FAC.
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3.2.2  Hydric Soil

The National Technical Committee for Hydric Soils (NTCHS) defines a hydric soil as a soil that formed
under conditions of saturation, flooding, or ponding long enough during the growing season to develop
anaerobic conditions in the upper part (USDA Soil Conservation Service 1994). Most hydric soils exhibit
characteristic morphologies that result from repeated periods of saturation or inundation that last more than
a few days. Saturation or inundation, when combined with microbial activity in the soil, causes the depletion
of oxygen. This anaerobiosis promotes certain biogeochemical processes, such as the accumulation of
organic matter and the reduction, translocation, or accumulation of iron and other reducible elements. These
processes result in distinctive characteristics that persist in the soil during both wet and dry periods, making
them particularly useful for identifying hydric soils in the field (USDA NRCS 2018).

Soils among the Project area were investigated for the presence of hydric soils by inspecting subsurface
samples with a hand-held soil auger. A determination of hydric soil presence or absence was made based
on comparison to the Field Indicators of Hydric Soils in the United States (USDA NRCS 2018).

3.2.3 Hydrology

Wetland hydrology indicators are used in combination with indicators of hydric soil and hydrophytic
vegetation to determine whether an area is a wetland under the Federal Manual. Indicators of hydrophytic
vegetation and hydric soil generally reflect a site’s medium- to long-term wetness history. They provide
readily observable evidence that episodes of inundation or soil saturation lasting more than a few days
during the growing season have occurred repeatedly over a period of years and that the timing, duration,
and frequency of wet conditions have been sufficient to produce a characteristic wetland plant community
and hydric soil morphology. Wetland hydrology indicators provide evidence that the site has a continuing
wetland hydrologic regime and that hydric soils and hydrophytic vegetation are not relicts of a past
hydrologic regime. Wetland hydrology indicators confirm that an episode of inundation or soil saturation
occurred recently, but may provide little additional information about the timing, duration, or frequency of
such events (National Research Council 1995).

Wetland hydrology among the Project area was determined by the visual presence of drift lines, watermarks,
sediment deposition, standing water, saturated soils, and stained leaves, among others. Hydrology
indicators are often the most transitory of wetland indicators. Some hydrology indicators are naturally
temporary or seasonal, and many are affected by recent or long-term meteorological conditions. Hydrology
varies with the season and amount of recent precipitation. Therefore, the hydrology criteria cannot always
be a major determining factor, but it assists in the final verification of a wetland limit. Where appropriate,
soil description and/or historical data were utilized to supplement field observations.

4.0 WATER RESOURCE DELINEATION RESULTS

The field survey revealed the presence of freshwater wetlands, coastal wetlands and state open waters (i.e.,
streams, rivers) within the Project area. The following table summarizes the wetland and water naming
conventions and conditions present among the Project area. The delineation areas are listed sequentially
from north to south along the Project area. Refer to Figures 4 - 33: Water Resource Delineation Maps for
a depiction of the delineated wetlands and waters. Refer to Appendix A for representative photographs of
the wetland and water delineation areas. Refer to Appendix B: Wetland Data Sheets for representative data
collected for wetlands and uplands among the Project area.
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Table 2: Water Resource Delineation Table

Wetland Point Wetland/Water Wetland/Water Notes
Code Designations | Classification Code | Classification
SA SA 19 E1UBL Estuarine Subtidal | 0.0027 ac.
Palustrine . _ .
WB WB 1-18 PEM, E2EM Emergent, Points 11-17 = roadside ditch.
. 0.172 ac.
Estuarine Emergent
SB SB 1-10 E1UBL Estuarine Subtidal | 0.118 ac.
WC WC 1-4 MOD Modified Roadside Ditch. 0.022 ac.
WD WD 1-4 MOD Modified Roadside Ditch. 0.006 ac.
WE WE 0-7 PEM, PFO Palustrine Phragmites-dominant PEM. 0.068
Emergent, Forested | ac.
SE SE 1-4 E1UBL Estuarine Subtidal | 0.008 ac.
Palustrine . .
WE WE 1-8 PEM. E2EM Emergent, aI;’?ragm|tes—dom|namt PEM. 0.15
Estuarine Emergent )
SF SF 1-5 E1UBL Estuarine Subtidal | 0.064 ac.
WG | WG15 PFO, PEM Palustrine 0.054 ac.
Forested, Emergent
SG SG1-5 R4 Intermittent Stream | 0.75 ac.
WH | WH1-8 MODAG Modified 0.20 ac.
Agricultural
wi Wi 1-7 MODAG Modified 0.168 ac.
Agricultural
WJ WJ1-4 PFO Palustrine Forested | Ditch. 0.004 ac.
WL WL 1-14 MOD Modified Roadside Ditch. 0.049 ac.
WKK | WKK1-7 | PEM Palustrine Phragmites-dominant. 0.169 ac.
Emergent
SKK SKK 1-6 E1UBL Estuarine Subtidal | 0.024 ac.
WJJ WJJ 1-10 E2EM Estuarine Emergent | Phragmites-dominant. 0.207 ac.
SJJ SJJ1-4 E1UBL Estuarine Subtidal | 0.09 ac.
wii WII 0-10 PEM Palustrine 0.290ac.
Emergent
Sl SIl 0-4 R1 Riverine 0.032 ac.
Modified Roadside Ditch. MODAG seep.
WWV WVV1-8 MODAG Agricultural 0.010 ac.
wuu WuUU 1-7 MOD Modified Roadside Ditch. 0.050 ac.
WTT WTT 1-9 MODAG Moc_ilfled Roadside Ditch and MODAG.
Agricultural 0.167 ac.
WSS WSS 1-7 MOD Modified Roadside Ditch. 0.053 ac.
WWW WWW 1-21 MODAG Moc_ilfled Roadside Ditch and MODAG.
Agricultural 0.529 ac.
WXX WXX 1-10 MODAG Moc_ilfled Roadside Ditch and MODAG.
Agricultural 0.050 ac.
Palustrine . .
WYY WYY 1-9 PEM, MOD Emergent, Phragmites-dominant PEM and
2 managed lawn. 0.235 ac.
Modified
SRR SRR 1-5 E1UBL Estuarine Subtidal | 0.026 ac.
WRR WRR 1-18 PEM. PFO Palustrine Phragmites-dominant PEM. 0.137
Emergent, Forested | ac.
WQQ WQQ 1-5 PFO Palustrine Forested | 0.015 ac.
SY SY 1-11 R1 Riverine 0.035 ac.
W00 WOO 1-9 MODAG Moqmed Roadside and MODAG ditches.
Agricultural 0.043 ac.
WNN WNN 1-13 MODAG Modified Roadside and MODAG ditches.
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Wetland Point Wetland/Water Wetland/Water Notes
Code Designations | Classification Code | Classification
Agricultural 0.173 ac.
WMM | WMM16 | MODAG Modified Roadside Ditch. 0.011 ac.
Agricultural
WM |WM118 | PEM Palustrine Roadside Ditch. 0.202
Emergent
WN WN 1-9 PEM Palustrine Roadside Ditch and Brushland.
Emergent 0.182 ac.
WO WO 1-11 PEM Palustrine Roadside Ditch and Brushland.
Emergent 0.130 ac.
WP WP 1-10 PEM Palustrine Roadside Ditch. 0.050 ac.
Emergent
wQ | wQi-s PEM Palustrine Roadside Ditch. 0.025 ac,
Emergent
Palustrine . .
WR WR 1-9 PEM., PSS Emergent, Roadside Ditch and Shrubland.
0.154 ac.
Scrub/shrub
WS WS 1-16 PEM Palustrine Roadside Ditch and Brushland.
Emergent 0.258 ac.
WT | WT1-15 PEM Palustrine Roadside Ditch. 0.178 ac,
Emergent
WW  |ww11l | PEM Palustrine Roadside Ditch. 0.081 ac,
Emergent
WX | WX 1-4 PEM Palustrine Roadside Ditch. 0.006 ac.
Emergent
wY | wyi7? MODAG Modified 0.029 ac.
Agricultural
Estuarine
wz W2z 1-23 E2EM, PFO Emergent, Phragmites-dominant. 0.535 ac.
Palustrine Forested
SZ SZ1-6 El Estuarine Subtidal | 0.001 ac.
WEE | WEE1-112 | E2EM Estuarine Emergent | - ragmites & Sporobulus-
dominant coastal marsh. 9.734 ac.
SEE multiple E1UBL Estuarine Subtidal | 1.182 ac.
Modified, . . .
WDD WDD 1-28 MOD, PEM Palustrine Disturbed & Phragmites-dominant.
0.414 ac.
Emergent
Modified, Disturbed/managed; Phragmites-
wWCC WCC 1-48 MOD, PEM Palustrine dominant; Roadside ditch. 1.389
Emergent ac.
WBB WBB 1-11 MOD Modified Roadside Ditch. 0.075 ac.
WAA WAA 1-4 PEM Palustrine Phragmites-dominant. Isolated.
Emergent 0.015 ac.

Palustrine Emergent Wetlands (PEM)

The majority of wetland delineation areas characterized as PEM are dominated by the exotic common reed
(Phragmites australis), which outcompetes most other vegetation. Other PEM wetlands include managed
roadside ditches. During the field delineations, the ditches were mown; however, identifiable hydrophytes
include soft rush (Juncus effusus, OBL), wool grass (Scirpus cyperinus, OBL), reed canaarygrass (Phalaris
arundinacea, FACW), flatsedges (Cyperus spp.), spikerushes (Eleocharis spp.) and sedges (Carex spp.).
In areas of PEM wetlands, positive hydrologic indicators included surface water, a high-water table, drift
deposits, water-borne drift deposits, and oxidized rhizospheres. Positive hydric soil indicators observed in
PEM wetlands primarily included F3 — Depleted Matrix and S5 — Sandy Redox.
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Palustrine Forested Wetlands (PFO)

PFO wetlands are minimal among the Project area and primarily existing at the edge of existing ROW in
several locations. Wetland trees included pin oak (Quercus palustris, FACW), red maple (Acer rubrum,
FAC), sweet gum (Liquidambar styraciflua, FAC), river birch (Betula nigra, FACW), box elder (Acer
negundo, FACW) and silver maple (Acer saccharinum, FACW). Understories were observed to be
composed largely of invasive species, however observed hydrophytes include silky dogwood (Cornus
amomum, FACW) and highbush blueberry (Vaccinium corymbosum, FACW). Herbaceous hydrophytes
include common reed, reed canary grass, soft rush, Japanese stilt grass (Microstegium vimineum, FAC),
sedges, and skunk cabbage (Symplocarpus foetidus, OBL). Water regimes varied from seasonally saturated
to tidally-flooded. Several locations exhibited wet mucky conditions. Positive hydric soil indicators
observed in PFO wetlands primarily included A3 — Black Histic, A1l — Depleted Below Dark Surface, and
F3 — Depleted Matrix.

Modified and Modified Agricultural Wetlands (MOD & MODAG)

Modified wetlands along the Project area primarily include anthropogenic roadside ditches and other altered
land. Culverts convey intermittent surface waters beneath bisecting roadways and driveways. During the
delineations, roadside ditches were actively mown. Modified agricultural wetlands are in active cropland
production. During the delineation, land was cultivated and absent of native hydrophytes. In these area,
hydric soils and hydrologic indicators were used to determine the presence of jurisdictional wetlands in the
State. Positive wetland hydrology indicators in farmland included surface water, a high-water table, algal
crusts and iron deposits. Positive hydric soil indicators in the modified wetland areas primarily included
F3 — Depleted Matrix and S5 — Sandy Redox.

Estuarine Emergent Wetlands (E2EM)

These wetlands among the Project area are tidally influenced with higher salinity levels. As with the PEM
wetlands, the majority of E2EM wetlands along the Project area are also dominated by common reed
(Phragmites australis), which forms dense monocultures. In the southern extent of the Project area,
however, along Alloway Neck Road, native low salt marsh becomes dominant. Regular and irregularly-
flooded smooth cordgrass (Sporobolus alterniflorus = Spartina alterniflora, OBL) marsh is representative.
Patches of high marsh containing salt hay (Sporobolus pumilus = Spartina patens, OBL) and salt grass
(Distichlis spicata, OBL) are admixed. Hydrogen sulfide odor is a positive hydrology and hydric soil
indicator from this area.

Estuarine Subtidal Waters (E1IUBL)

Estuarine waters are present from the Project area. This system is differentiated from the estuarine wetlands
by the absence of vegetation and persistence of tidal waters with substrate below mean high water.

Riverine Waters (R)

Riverine waters are present from the Project area. This system is differentiated from the palustrine wetlands
by the absence of vegetation and presence of perennial or intermitted freshwaters within a defined bed and
bank.
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5.0 CONCLUSION

The ACE Quinton - Windport Transmission Project has been investigated for the presence of wetlands and
state open waters 