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1. Introduction

The previous National Environmental Policy Act (NEPA) documentation for the Durham-Orange Light Rail
Transit (D-O LRT) Project, including the Draft Environmental Impact Statement (DEIS) (2015), Final
Environmental Impact Statement/Record of Decision (FEIS/ROD) (2016), Supplemental Environmental
Assessment (EA) for the North Carolina Central University (NCCU) Station Refinement, and Amended ROD
(2016), evaluated the effects of the light rail project based on a preliminary engineering design referred
to herein as the Previous Design. Since the Amended ROD was issued, the engineering design has
advanced, resulting in proposals to refine or modify certain physical and operational aspects of the
proposed action. These Proposed Refinements to the Previous Design would modify the limits of
disturbance of the D-O LRT Project and require additional evaluations of effects. This report supplements
all prior NEPA documentation of water resources within the D-O LRT Project corridor and incorporates
the prior NEPA documentation by reference.

1.1 Description of the Proposed Refinements
The Proposed Refinements are based on:

= Advancements in design since the Amended ROD;

= Responses to public comments and stakeholder feedback on the previous NEPA documentation
and the Amended ROD;

= Recommendations from the Transit Oriented Development grant study to optimize platform
locations for future development; and

= Recommendations from the updated Durham County and Orange County transit plans.

The major refinements discussed in this Supplemental EA include:

= Moaodification to the station platform lengths;

= Adjustments to the location and configuration of the station platforms, as well as corresponding
refinements to the track alignments;

= Modifications to the planned park-and-ride lots;

= Inclusion of bicycle and pedestrian facilities throughout the project;

= Changes in the locations and number of Traction Power Substations;

= Reconfiguration of the Rail Operations and Maintenance Facility (ROMF) and rail yard;

= Using single-track configuration for the segment that includes the New Hope Creek and Sandy
Creek bridge crossings;

= Revision to the alighment to pass underneath the intersection of University Drive and Shannon
Road, rather than cross through the intersection at grade;

= Elevation of the alignment on Erwin Road;

= Inclusion of drainage, grading, and site preparation throughout the project; and

= Addition of a new station at Blackwell/Mangum Streets and a pedestrian/bicycle signature civic
space that would span Pettigrew Street, the light rail tracks, NCRR tracks, and Ramseur Street
approximately mid-block between Blackwell Street and Mangum Street.

2. Legal and Regulatory Framework

The groundwater, surface waters and wetlands, and floodplains and floodways legal and regulatory
framework identified in Appendix K22 of the DEIS remains relevant to the water resources potentially
affected by the Proposed Refinements.

Durham-Orange Light Rail Transit Project | October 2018 | 1



Proposed Refinements
Water Resources Technical Report

2.1 Agency Jurisdiction and Coordination

The agency jurisdiction and coordination discussion in Appendix K22 of the DEIS describes the past agency
coordination on water resources impacts and mitigation for the D-O LRT Project. Appendix K22 of the DEIS
includes the United States Army Corps of Engineers (USACE) Jurisdictional Determination (JD). The USACE
updated the JD in October 2016 for the NCCU Station Refinement, and additional field investigations
commenced in mid-2017. The field efforts resulted in several updates to the jurisdictional mapping, which
are documented in the request for an update to the approved JD provided at attachment H.1.

Agency coordination is ongoing in anticipation of the D-O LRT Project’s scheduled construction in 2020. A
February 20, 2018, agency meeting was held to provide the USACE, Environmental Protection Agency
(EPA), and North Carolina Division of Water Resources (DWR) an opportunity to get reacquainted with the
project and begin Section 404/401 permitting coordination. Regular coordination meetings will be held
leading up to an anticipated fall 2018 Section 404/401 permit application.

3. Methodology and Qualifications

To evaluate the effects of the Proposed Refinements on water resources, field reviews were conducted in
selected areas that were outside the JD boundary of the Previous Design and other areas needing further
field investigation.

The qualifications of the environmental scientists contributing to the field work and documentation are
detailed at attachment H.2. Methodologies for locating wetlands and streams are outlined in the DEIS
Appendix K22 Section 3 and Appendix K13 Section 2.7. Field reviews were conducted along the proposed
D-O LRT Project on the following dates: September 22, 2017; and February 1, 2, and 9, 2018. Field
investigators reviewed the following locations, which are in the Proposed Refinements footprint:

= Additional bicycle/pedestrian facilities throughout the corridor
= Leigh Village Station refinement

=  Gateway Station alignment refinement

= East side of United States (US) 15-501 Business

Environmental staff investigated the areas of the Proposed Refinements to evaluate the effects of the
project changes on water resources.

4, Affected Environment

In addition to the water resources described in the previous NEPA documentation, field reviews resulted
in the identification of two stream extensions and one wetland extension. The stream extensions are for
Stream LC and Stream V. The wetland extension is for Wetland S. These water resources were identified
in the DEIS JD study area. The extensions of these water resources are identified and mapped in the
request for an update to the Approved JD provided in attachment H.1. Field verification visits will be
arranged with the USACE and DWR to determine jurisdictional features and buffer determinations in the
fall/winter of 2018/2019.

4.1 Streams

In summer 2016, GoTriangle identified three streams in the project area that were not included in the
NEPA documentation for the Previous Design: Stream ZZ, Stream LC (west of US 15-501 Business), and
Stream AS. These streams are described as follows.
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Stream ZZ is a seasonal Relatively Permanent Water (RPW) with intermittent flow and is located
south of Celeste Circle and north of NC 54. Stream ZZ begins at a pipe culvert and flows west and
out of the study area.

Stream LC is a seasonal RPW with intermittent flow and is located east of the Duke Lemur Center,
west of US 15/501 and south of Cameron Boulevard. Stream LC begins off site to the west and
flows east to a stormwater pipe culvert under US 15/501.

Stream AS begins at a pipe culvert under Research Drive and flows west and into another pipe
culvert south of Erwin Road. This feature was originally thought to be jurisdictional, but after field
verification with the USACE found to be entirely stormwater driven (ephemeral) and non-
jurisdictional. Stream AS was therefore removed from the Request for Jurisdictional
Determination.

Delineated streams found within the areas of the Proposed Refinements during the September 2017,
February 2018, and July 2018 field reviews are described below.

4.2

Stream V: The study area for the Proposed Refinements includes additional lengths of Stream V
that were outside of the Previous Design study area. The extended length of Stream V in the
affected environment is 900 linear feet east of George King Road. This length of Stream V is a
seasonal RPW with intermittent flow.

Stream N: The study area for the Proposed Refinements includes additional lengths of Stream N
that were inside the Previous Design study area. The extended length of Stream N in the affected
environment is 30 linear feet within the boundary of the ROMF. This length of Stream N is a
seasonal RPW with intermittent flow.

Stream NN: The study area for the Proposed Refinements includes additional lengths of Stream
NN that were inside the Previous Design study area. The extended length of Stream NN in the
affected environment is 328 linear feet within the boundary of the ROMF. This length of Stream
NN is a seasonal RPW with perennial flow.

Stream LC: The study area for the Proposed Refinements includes additional lengths of Stream LC
that were outside of the Previous Design study area. The extended length of Stream LC is
150 linear feet located east of US 15-501 Business, beginning at the outfall of the pipe culvert and
continuing east of the project. The extended length of Stream LC is a seasonal RPW with
intermittent flow.

Wetlands

In summer 2016, GoTriangle identified Wetland GC, which was not included in the NEPA documentation
for the Previous Design. Wetland GC is a palustrine emergent wetland that is located south of NC 54 on
the grounds of the UNC Finley Golf Course. This emergent wetland is located adjacent to a fairway and a
water hazard. This wetland area has not been maintained and has been preserved by the golf course as a
natural area. One delineated wetland, Wetland S, was found within and adjacent to the areas of the
Proposed Refinement during the September 2017 and February 2018 field reviews. The study area for the
Proposed Refinements includes an additional area of Wetland S of 0.057 acre. Wetland S, a forested
wetland, was previously reported in the DEIS Appendix K21, and the footprint of Wetland S has been
expanded based on the September 2017 field reviews.
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5. Environmental Consequences

This section provides a comparison of the water resources impacts of the Previous Design to the Proposed
Refinements. The difference between the impacts disclosed for the Previous Design and Proposed
Refinements is noted in the tables.

In this section:

= Table 5-1 summarizes the change in estimated stream impacts between the Previous Design and
Proposed Refinements. Two additional, extended stream features are anticipated to be impacted
by the project: Stream V and Stream LC.

= Table 5-2 summarizes the change in estimated wetland impacts between the Previous Design and
Proposed Refinements. One extended wetland, Wetland S, is anticipated to be impacted by the
project.

= Table 5-3 summarizes the change in pond impacts between the Previous Design and Proposed
Refinements.

= Table 5-4 summarizes the change in estimated riparian buffer impacts between the Previous
Design and Proposed Refinements.

= Table 5-5 summarizes the change in estimated floodway and floodplain impacts between the
Previous Design and Proposed Refinements.

New features are noted in the tables with bold text and items in italics indicate a change in impacts
between the Previous Design and Proposed Refinements. In the water resource impact figures located in
attachment H.3, this change is noted with a green dot.

Table 5-1: Summary of Change in Estimated Stream Impacts between Previous Design and
Proposed Refinements

D-O LRT Project Change Resulting

Jurisdictional PrEYIOUS with Proposed from the Proposed
Feature Stream Type  Design Refinements Refinements

LF (acre)

LF (acre) LF (acre)

Stream WW Perennial 85 (0.024) 100 (0.024) 15 (0.00)
(Chapel Branch)
Stream TT Perennial 258 (0.068) 208 (0.055) -50 (-0.013)
Stream SS Intermittent 352 (0.032) 341 (0.031) -11 (-0.001)
Stream RR Perennial 28 (0.004) 61 (0.009) 33(0.005)
Stream QQ Perennial 0(0) 32 (0.004) 32 (0.004)
Stream LLL Intermittent 90 (0.004) 90 (0.004) 0(0)
Stream KKK Intermittent 23 (0.002) 23 (0.002) 0(0)
Stream EE Perennial 0(0) 12 (0.006) 12 (0.006)
Stream V Intermittent 322 (0.042) 617 (0.057) 295 (0.015)
Stream ZZ Perennial 0(0) 38(0.003) 38(0.003)
Stream PP Intermittent 47 (0.005) 51 (0.005) 4(0)
Stream N Intermittent *566 (0.058) *596 (0.058) 30 (0.00)
Stream NN Perennial *186 (0.018) *514 (0.048) 328 (0.03)
Stream MM Perennial 138 (0.029) 107 (0.022) -31(-0.007)

Durham-Orange Light Rail Transit Project | October 2018 | 4




Proposed Refinements
Water Resources Technical Report

Table 5-1 (cont’d): Summary of Change in Estimated Stream Impacts between Previous Design
and Proposed Refinements

D-O LRT Project

Change Resulting

Jurisdictional PFEYIOUS with Proposed from the Proposed
Feature Stream Type  Design Refinements Refinements
LF (acre)
LF (acre) LF (acre)
Stream LL Perennial 74 (0.023) 88(0.028) 15 (0.005)
Stream R Intermittent 766 (0.06) 716 (0.056) -49 (-0.003)
Stream H Intermittent 157(0.017) 40 (0.004) -117 (-0.013)
Stream G Intermittent 53 (0.004) 74 (0.006) 21(0.002)
Stream F Perennial 0(0) 68 (0.02) 68 (0.02)
Stream E Intermittent 15(0.001) 39(0.003) 24 (0.002)
Stream D Intermittent 42 (0.004) 35 (0.003) -7 (-0.001)
Stream B Perennial 53 (0.004) 9(0.001) -44 (-0.003)
Stream A Perennial 51(0.011) 190 (0.041) 139 (0.03)
Stream GG Intermittent 0(0) 67 (0.006) 67 (0.006)
Stream GG Intermittent 0(0) 7 (<0.001) 7 (<0.001)
Stream HH Perennial 0(0) 49 (0.005) 49 (0.005)
Stream J (Sandy Creek) | Perennial 0(0) 60 (0.012) 60 (0.012)
Stream LC Perennial 0(0) 150 (0.009) 150 (0.009)
Stream J (Sandy Creek) | Perennial 0(0) 8 (<0.001) 8 (<0.001)
Stream Il Intermittent 0(0) 13(0.001) 13(0.001)
Stream J (Sandy Creek) | Perennial 2 (0.001) 60 (0.031) 58(0.031)
Stream J (Sandy Creek) | Perennial 0(0) 40 (0.023) 40 (0.023)
Stream JJ Perennial 32 (0.008) 26 (0.007) -6 (-0.001)
Stream KK Perennial 73(0.019) 93(0.017) 20 (-0.002)
Totals: *3,413 4,626 (0.595) 1,213 (0.157)
(0.438)

Notes: The Previous Design impacts are based on the Basis for Engineering Design (Appendix L of the DEIS) for the D-O LRT Project and the JD
dated October 2016 (Appendix G of the DEIS). The Proposed Refinements for water resource impacts are based on slope stake limits of design as
of February 26, 2018. JDs are based on the last October 2016 resubmittal. Extensions of Stream V, Stream N, Stream NN and Stream LC have not
been verified with the USACE yet.

All impacts are anticipated to be permanent. All types of impacts are not defined at this stage of the design.

*Impacts from the light rail alignment and the ROMF are combined and represent impacts on the east and west side of 1-40. The D-O LRT Project
alignment in the DEIS had stream impacts on the east side of I-40. DEIS total stream impact calculations show a total of 3,413 LF (0.438) which
includes 566 (0.058), and 186 (0.018) for Streams N and NN, respectively, which includes impacts on the east side of I-40.

Negative values in the “Change Resulting from the Proposed Refinements” column indicate a reduction in impact.
Items in italics indicate changes in impacts between the Previous Design and Proposed Refinements.
Items in bold indicate Proposed Refinements impacts to a new feature and added features not affected by the Previous Design.
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Table 5-2: Summary of Change in Estimated Wetland Impacts between Previous Design and
Proposed Refinements

D-O LRT Project Change Resulting

. e s Wetland PreYlous with Proposed  from the Proposed
Jurisdictional Feature Design . .
Type Refinements Refinements (acre)
(acre)
(acre)

Wetland YY Emergent 0.031 0.029 -0.002
Wetland GG Forested 0.093 0.080 -0.013
Wetland Y Forested 0.009 0.018 0.009
Wetland NNN Emergent 0.325 0.304 -0.021
Wetland S Forested *0.10 0.157 0.057
Wetland T Scrub/shrub 0.077 0.077 0
Wetland R Forested 0 0.009 0.009
Wetland W Forested 0.001 0.002 0.001
Wetland V Forested 0.007 0.003 -0.004
Wetland E Forested 0.003 0.004 0.001
Wetland FF Forested 0 0.004 0.004
Wetland A Forested 0 0.001 0.001
Wetland A Forested 0.011 0.002 -0.009
Wetland TTT Forested 0 0.005 0.005
Wetland XXX Emergent 0.001 0 -0.001
Totals: *0.558 0.697 0.139

Note: The Previous Design impacts are based on the Basis for Engineering Design (Appendix L of the DEIS) for the D-O LRT Project and the JD
dated October 2016 (Appendix G of the DEIS). The Proposed Refinements for water resource impacts are based on slope stake limits of design as
of February 26, 2018. JDs are based on the last October 2016 resubmittal. The expansion of Wetland S is currently unverified with USACE.

*Wetland S was reported as an impact in DEIS Appendix K21 but not in DEIS Appendix K22.
Negative values in the “Change Resulting from the Proposed Refinements” column indicate a reduction in impact.

Items in italics indicate changes in impacts between the Previous Design and Proposed Refinements.

Items in bold indicate Proposed Refinements impacts to a feature not affected by the Previous Design, but reported in DEIS Appendix K22.
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Table 5-3: Summary of Change in Estimated Pond Impacts between Previous Design and

Proposed Refinements

D-O LRT Project

Type of Previous . Change Resulting
. . . with Proposed
Jurisdictional Feature  Impact Design . from the Proposed
Refinements .
Area (acre) Refinements (acre)
(acre)
Pond C Open Water 0.005 <0.001 -0.005
Totals: 0.005 <0.001 -0.005

Note: Negative values in the “Change Resulting from the Proposed Refinements” column indicate a reduction in impact.

Table 5-4: Summary of Change in Estimated Riparian Buffer Impacts between Previous Design

and Proposed Refinements

D-O LRT Proj ith
0 roject with = . -nge Resulting from the

Type of Impact  Previous Design Proposed .

AZ:a P (acre) g Refirl)1 - Proposed Refinements
(acre) (acre)

Zone One 4.97 5.91 +0.94

Zone Two 4.10 4.42 +0.32

Note: Unverified stream buffer Zones One and Two for Stream V and Stream LC are included in Proposed Refinements totals, and are reflected
in the "Change Resulting from the Proposed Refinements” column. These totals are subject to change after streams and buffers are verified by

USACE/DWR during permitting.

Table 5-5: Summary of Change in Estimated Floodway and Floodplain Impacts between

Previous Design and Proposed Refinements

Change
DO LRT Resuﬁ'in
Previous Project with g
Type of Impact . from the
Stream Name Design Proposed
Area . Proposed
(acre) Refinements .
Refinements
(acre)
(acre)
YY (Meeting of the Waters) | 100-Year Floodplain 0.007 0.196 0.189
WW (Chapel Branch) 100-Year Floodplain 0.36 0.428 0.068
T 500-Year Floodplain 0.079 0.099 0.020
Y (Little Creek) 100-Year Floodplain 0.603 1.418 0.815
T (New Hope Creek) Floodway 0.013 0.012 -0.001
T (New Hope Creek) 100-Year Floodplain 0.015 0.056 0.041
T (New Hope Creek) 500-Year Floodplain 0.001 0.010 0.009
J (Sandy Creek) Floodway 0.008 0.011 0.003
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Table 5-5 (cont’d): Summary of Change in Estimated Floodway and Floodplain Impacts
between Previous Design and Proposed Refinements

D-O LRT Change
Previous Project Resulting from

Type of Impact . .

Stream Name Area Design (acre) with the Proposed

(acre) Proposed Refinements
Refinements (acre)

J (Sandy Creek) 100-Year Floodplain 0.009 0.005 -0.004

J (Sandy Creek) 500-Year Floodplain 0.005 0.001 -0.004

F Floodway 0.186 0.186 0.000

F 100-Year Floodplain 0.116 0.094 -0.022

F 500-Year Floodplain 0.044 0.027 -0.017

J (Sandy Creek) Floodway 0.006 0.128 0.122

J (Sandy Creek) 100-Year Floodplain 0.008 0.300 0.292

J (Sandy Creek) 500-Year Floodplain 0.001 0.084 0.083

J (Sandy Creek) Floodway 0.667 0.263 -0.404

J (Sandy Creek) 100-Year Floodplain 5.302 1.232 -4.069

J (Sandy Creek) 500-Year Floodplain 0.248 0.392 0.144

Totals: 100-Year Floodplain 6.420 3.729 -2.691
500-Year Floodplain 0.378 0.612 0.234
Floodway 0.880 0.601 -0.279

Note: The Previous Design impacts are based on the Basis for Engineering Design (Appendix L of the DEIS) for the D-O LRT Project and the JD
dated October 2016 (Appendix G of the DEIS). The Proposed Refinements for water resource impacts are based on slope stake limits of limits as
design as of February 26, 2018.

All impacts are anticipated to be permanent. All types of impacts are not defined at this stage of the design.
Negative values in the “Change Resulting from the Proposed Refinements” column indicate a reduction in impact.
Items in italics indicate changes in impacts between the Previous Design and Proposed Refinements.

5.1 Impact Calculation Methodology

The Previous Design’s water resource impacts were calculated based on preliminary cut and fill limits as
detailed in Appendix K22, Section 5.2 of the DEIS. The Previous Design’s water resource impacts are
tabulated in Appendix K22, Tables 4 through 8, of the DEIS, and the extent of impacts are mapped in the
DEIS Appendix A, Figures 2A through 2M. Water resources impact calculations for the Proposed
Refinements were estimated based on the roadway cut and fill limits, track cut and fill limits, and
estimated civil site work from the current D-O LRT Project design as of mid-February 2018. In areas where
the alignment crosses major streams on an aerial structure, the plans for Proposed Refinements (see
appendix A of the Supplemental EA for the Proposed Refinements, Basis for Engineering Design) were
used to determine the impact of the bridge structure on water resource features.

The following is assumed in the calculations for water resource features impacted from aerial structures,
as shown on plans for the Proposed Refinements (see appendix A of the Supplemental EA for the
Proposed Refinements, Basis for Engineering Design):

= 24-foot x 24-foot sub-interior bent footings are represented by 47-foot x 47-foot footprint areas
at the Meeting of the Waters aerial crossing;
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= 10-foot x 34-foot sub-interior bent footings are represented by 32.5-foot x 46.5-foot footprint
areas at the Meeting of the Waters aerial crossing;

= 5.4-foot-diameter drilled piers are represented as 8.5-foot-diameter footprint areas at the
Meeting of the Waters aerial crossing;

= 10-foot x 26.5-foot sub-interior bent footings are represented by 32-foot x 49-foot footprint areas
at the Little Creek aerial crossing;

= 1.4-foot-diameter driven piles are represented by 2.5-foot-diameter footprints at the New Hope
Creek aerial crossing;

= 8-foot x 29.5-foot sub-interior bent footings are represented by 31.5-foot x 43.5-foot areas at the
Sandy Creek aerial crossing (ST 8);

= 4-foot x 31-foot sub-end bent cap areas are represented by end bents areas across all aerial
crossings; and

= Hexagonal sub-interior bent footings (200 square feet) are represented by 1,485-square-foot
areas at the Sandy Creek aerial crossing (ST 8A).

5.2 Streams

Stream V was previously reported in the DEIS Appendix K22 and approximately 322 linear feet
(0.042 acre) of Stream V would be affected by the at-grade crossing of the light rail in the Previous Design.
In 2018, additional stream channel was delineated and extended Stream V south and downstream.
Currently, approximately 617 linear feet of Stream V is located in the Proposed Refinements and would
be affected by the light rail alignment in the Leigh Village Station area and the Leigh Village Station road
network.

Stream N was previously reported in the DEIS Appendix K22 and approximately 566 linear feet (0.058
acre) of Stream N would be affected by the ROMF in the Previous Design. In July 2018, additional stream
channel was delineated and extended Stream N upstream west to an access road pipe. This new extended
length is located behind the existing cell tower. Currently, approximately 596 linear feet of Stream N is
located in the Proposed Refinements and would be affected by the light rail alignment and ROMF.

Stream NN was previously reported in the DEIS Appendix K22 and approximately 186 linear feet (0.018
acre) of Stream NN would be affected by the ROMF in the Previous Design. In July 2018, additional stream
channel was delineated and extended Stream NN throughout the residential property connecting the
previous two delineated stream channel parts. Currently, approximately 514 linear feet of Stream NN is
located in the Proposed Refinements and would be affected by the light rail alignment and ROMF.

Stream LC was previously reported and located only on the west side of US 15-501 Business where there
were no impacts from the Previous Design. Effects to Stream LC have been extended downstream, east
side of US 15-501 Business, and approximately 150 linear feet (0.009 acre) of Stream LC would be affected
by the Proposed Refinements.

5.3 Wetlands

Wetland S was previously reported in DEIS Appendix K21. Approximately 0.10 acre of Wetland S would
be affected by the Previous Design. An additional area of 0.057 acre was delineated within the area of the
Proposed Refinements, creating a new total affected area of approximately 0.157 acre.
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6. Mitigation

Water resource commitments would avoid and minimize impacts to aquatic resources, compensatory
mitigation measures would be developed with agencies (USACE and DWR), and necessary permits would
be obtained. For a detailed list of commitments, please refer to the mitigation section identified in
Appendix K22 of the DEIS and Section 4.8 of the Amended ROD.
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Attachment H.1: Preliminary Jurisdictional Determination
Package Addendum No. 7
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R

sub-meter accuracy. GPS points were post-processed utilizing Trimble GPS Pathfinder Office
software.

Findings of Field Review

The additional areas identified as potential jurisdictional waters of the U.S. within the expanded
study corridor are described briefly below. On-site reconnaissance conducted in September 2017
and February 2018 determined the expansion of one wetland totaling approximately 0.07 acres of
the verified wetland boundaries (9/19/2016), and additional segments of three previously-verified
streams.

Streams

Stream JJJ is an unnamed Relatively Permanent Water (RPW) with intermittent flow that is located
west and south of Downing Creek Parkway and NC 54 in the D-O LRT Project corridor. The stream
flows from a pond through a maintained grassy area and flows into a Downing Creek Parkway road
culvert and then dissipates aboveground at the downstream end of the culvert. Approximately 450
feet downstream from the underground point of this stream segment, Stream JJJ becomes surficial
and jurisdictional. An additional stream segment of approximately 76 linear feet has been added to
Stream JJJ as compared to what was included in the previous JD packages.

Stream V is an unnamed seasonal RPW with intermittent flow located east of George King Road.
An additional stream segment of approximately 900 linear feet begins at a braided stream area as a
weak intermittent channel and flows southwest through the project corridor. The upstream portion
above the braided stream channel was previously included in the JD packages as an intermittent
stream.

Stream LC is a seasonal RPW with intermittent flow. An additional 150 linear feet of Stream LC is
located east of US 15-501 beginning at the outfall of the pipe culvert and continuing east off the
project. Another intermittent section is located east of the Duke Lemur Center, west of US 15/501
and south of Cameron Boulevard and was previously delineated as described in the unpublished
Water Resources Technical Report Addendum #1.

Wetlands

Wetland S is a forested wetland that was previously reported in the DEIS Appendix K21, but has
now been expanded. Approximately 0.157 acre of Wetland S would be affected by the Proposed
Project Refinement, an increase from 0.10 impacts from the Previous Design. This area is a
bottomland hardwood wetland that has three small ephemeral channels, and overland flow
contributing to the hydrology of the area. Wetland Sis located downstream of two ponds and
connects to Stream R.
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Responsibilities:

Investigator:
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Responsibilities:

Investigator:
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Experience:

Responsibilities:
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Jessica Tisdale

M.S. Forestry, NC State University, 2008

B.S. Environmental Sciences, University of Maine, 2002
Environmental Scientist, HDR Engineering, 2008-Present

Ecological Monitor, Goldstein and Associates, 2006-2007

Forest Service/NCSU Research Technician, 2005-2008

GPS/GIS, stream/wetland delineation, preparation, T/E species
Assessment, QA/QC, natural resource investigation, protected species
surveys, wetland delineation, surface water identification, document
preparation.

John Jamison, Professional Wetland Scientist (PWS)

B.S. Natural Resources, NC State University, 1999

Project Manager/ Senior Environmental Scientist, HDR Engineering, 2004-Present
Environmental Scientist, AMEC (f/k/a Law Engineering)

Oversight, quality control

Eanas Alia

B.S. Environmental Technology and Management, NC State University, 2016
Environmental Scientist, HDR Engineering, 2017-Present

Program Coordinator, Doris Duke Conservation Scholars Program, 2016-2017
GPS/GIS, document preparation, field support

Josh Mace, Professional Wetland Delineator (PWD)

M.N.R Fisheries, Utah State University, 2003

B.A. Environmental Sciences, University of Virginia, 2002

Project Manager/ Senior Environmental Scientist, HDR Engineering, 2008-Present
Environmental Engineer, VDOT 2006-2008

Researcher, University of Virginia 2004-2006

Quality control
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