
I XEROX

Administrator

Document Name:
Printing Time:
Copies Requested:
Account:
Virtual Printer:
Printed For:

HAR Final Report 07.09.08 with Redaction.pdf
09/14/11 08:20:55
1

docucolor8000/dc8000_slip-sheet
Administrator

I IAdministrator

61.80.73.86 
Job # 3889

61.80.73.86 Job # 3889



Job Messages XEROX
Administrator
Document Name: HAR Final Report 07.09.08 with Redaction.pdf

%%[ ProductName: Xerox DocuColor 8000 Digital Press ]%%
%%[Page: 11%%
N%[Page: 2]%%
%%[Page: 3]%%
%%[Page: 4]%%
U%[Page: 5]%%
U%[Page: 6]%%
%%[Page: 7]%%
%%[Page: 8]%%
%%[Page: 9]%%
%%[Page: 101%%
%%[Page: 111%%
%%[Page: 121%%
%%[Page: 131%%
%%[Page: 141%%
%%[Page: 151%%
%%[Page: 161%%
%%[Page: 171%%
%%[Page: 181%%
%%[Page: 191%%
%%[Page: 20]%%
%%[Page: 211%%
%%[Page: 22]%%
%%[Page: 23]%%
%%[Page: 24]%%
%%[Page: 25]%%
%%[Page: 26]%%
%%[Page: 27]%%
%%[Page: 28]%%
%%[Page: 29]%%
%%[Page: 30]%%
%%[Page: 311%%
%%[Page: 321%%
%%[Page: 33]%%
%%[Page: 34]%%
%%[Page: 35]%%
%%[Page: 36]%%
%%[Page: 37]%%
%%[Page: 38]%%
%%[Page: 39]%%
%%[Page: 40]%%
%%[Page: 411%%
%%[Page: 42]%%
%%[Page: 43]%%
%%[Page: 44]%%
%%[Page: 45]%%
%%[Page: 46]%%
U%[Page: 47]%%
%%[Page: 48]%%
%%[Page: 49]%%
%%[Page: 50]%%
%%[Page: 51]%%
%%[Page: 52]%%
%%[Page: 53]%%
%%[Page: 54]%%
%%[Page: 55]%%
%%[Page: 56]%%
%%[Page: 57]%%
%%[Page: 58]%%
%%[Page: 59]%%
%%[Page: 601%%
%%[Page: 611%%

61.80.13.86 
Job ~ 3889

61.80.73.86 Job # 3889



Job Messages
%%[Page: 62]%%
%%[Page: 63]%%
%%[Page: 64]%%
%%[Page: 651%%
%%[Page: 66]%%
%%[Page: 67]%%
%%[Page: 68]%%
%%[Page: 691%%
%%[Page: 70]%%
%%[Page: 711%%
%%[Page: 72]%%
%%[Page: 73]%%
%%[Page: 741%%
%%[Page: 75]%%
%%[Page: 76]%%
%%[Page: 77]%%
%%[Page: 78]%%
%%[Page: 79]%%
%%[Page: 80]%%
%%[Page: 811%%
U%[Page: 82]%%
%%[Page: 83]%%
%%[Page: 84]%%
%%[Page: 85]%%
%%[Page: 86]%%
%%[Page: 87]%%
%%[Page: 88]%%
%%[Page: 89]%%
%%[Page: 90]%%
%%[Page: 91]%%
%%[Page: 92]%%
%%[Page: 93]%%
%%[Page: 94]%.%
%%[Page: 95]%%
%%[Page: 96]%%
%%[Page: 971%%
%%[Page: 98]%%
%%[Page: 99]%%
%%[Page: 1001%%
%%[Page: 1011%%
%%[Page: 1021%%
%%[Page: 1031%%
%[Page: 1041%%
%%[Page: 1051%%
%%[Page: 1061%%
%%[Page: 1071%%
%%[Page: 1081%%
%%[Page: 1091%%
%%[Page: 1101%%
%%[Page: 111]%%
%%[Page: 112]%%
%%[Page: 1131%%
%%[Page: 114]%%
%%[Page: 1151%%
%%[Page: 1161%%
%%[Page: 1171%%
%%[Page: 1181%%
%%[Page: 1191%%
%%[Page: 1201%%
%%[Page: 1211%%
U%[Page: 1221%%
%%[Page: 1231%%
%%[Page: 124]%%
U%[Page: 1251%%
%%[Page: 1261%%
%%[Page: 1271%%
%%[Page: 1281%%
66[Page: 1291%%

61.80.73.86 Job #• 3889



Job Messages
%%[Page: 1301%%
%%[Page: 1311%%
%%[Page: 1321%%
%%[Page: 1331%%
%%[Page: 1341%%
%%[Page: 1351%%
%%[Page: 1361%%
%%[Page: 1371%%
%%[Page: 1381%%
%%[Page: 1391%%
%%[Page: 1401%%
%%[Page: 1411%%
%%[Page: 1421%%
%%[Page: 1431%%
%%[Page: 1441%%
%%[Page: 1451%%
%%[Page: 1461%%
%%[Page: 1471%%
%%[Page: 1481%%
%%[Page: 1491%%
%%[Page: 1501%%
%%[Page: 1511%%
%%[Page: 1521%%
%%[LastPage]%%

Print Server Release:
Printer Type:
Version Color:
Queue Name:
Printer Name:
Job Id:
Copies Requested:
Total Pages RIP'd:

Stock:
Name:
Size:
Color:
Weight:
Type:
Coating Type:

Output:
Sides Imaged:
Stapling/Finishing:

61.80.73.86 Wed 14 Sep 2011 08:21:58 AM EDT
Xerox DocuColor 8000 Digital Press
3.0.66
dc80OOOslip-sheet
docucolor8000 (SunOS 5.10 i386)
3889
1
152

Unspecified
US Letter(8.5x11") (216.00 x 279.00)
White
90.00
plain
None

2 Sided
No Finishing

Image Quality:
.Print As Grayscale: Disabled

Image Adjustments:
Lightness: -100 --- 0 --- +100 Cyan: -100
Contrast: -100 --- 0 --- +100 Magenta: -100

Saturation: -100 --- 0 --- +100 Yellow: -100
Options:

Black Overprint: Disabled
PostScript Overprint: Enabled
Anti-aliasing: Disabled
Trapping: Disabled
Image Vector Trapping: Disabled

User TRC: None
Halftone: System Sp•
Input Color Setup

RGB Color Space:
Images Profile: sRGB
Text and Graphics Profile: sRGB

CMYK Color Space:
Images Profile: SWOP Coat
Text and Graphics Profile: SWOP Coati

Gray Color Space:
Images Profile: gamma-1.8

*** ADDITIONAL MESSAGES LOGGED. BUT NOT REPORTED ***

61.80.73.86

0
0
0

+100 Red
+100 Green
+100 Blue

ecified

ed CMYK
ed CMYK

Job # 3889



s Advanced Reactor Traffic Impact Analysis

and Conceptual Design for Impacted Roads

Prepared for: C Progress Energy



Traffic Impact Analysis and Conceptual Design for Impacted Roads

for

Harris Advanced Reactor

New Hill, North Carolina

Prepared for:

Progress Energy Service Company, LLC

Raleigh, North Carolina

Prepared By:

Kimley-Horn and Associates, Inc.

P.O. Box 1086

Durham, North Carolina 27702-1086

(919) 682-3583

011846007

June 2008



This document, together with the concepts and designs presented herein, as an instrument of service, is intended only for the

specific purpose and client for which it was prepared. Reuse of and improper reliance on this document without written

authorization and adaptation by Kimley-Horn and Associates, Inc. shall be without liability to Kimley-Hom and Associates, Inc.



TABLE OF CONTENTS

Palle No.

1.0 EX EC U T IV E S U M M A RY ........................................................................................ 1

2.0 IN T R O D U C T IO N .................................................................................................. 5

3 .0 IN V E N T O R Y ....................................................................................................... . . 7

3.1 S TU D Y A R EA ............................................................................................ 7

3.2 EXIsTING C ONDITIONS ........................................ ............................... 7

4.0 TRA FFIC G ENERA TIO N ............................................................................... 11

5.0 SITE TRAFFIC DISTRIBUTIO N .................................................................... 12

6.0 PROJECTED TRAFFIC VOLUMES ............................................................. 17

6.1 EXIsTING TRAFFIC ................................................................................ 17

6.2 HISTORIC GROWTH TRAFFIC ............................................................. 17

6.3 APPROVED DEVELOPMENT TRAFFIC .................................................. 17

6.4 PROJECTED (2015) AND (2019) TRAFFIC ......................................... 18

7.0 PROPOSED INTERCHANGE ON US 1 ..................................................... 31

7.1 OPTION 1 - CONCEPTUAL LAYOUT .................................................... 3]

7.2 OPTION 2- CONCEPTUAL LAYOUT .................................................... 32

7.3 OPTION 3- CONCEPTUAL LAYOUT .................................................... 32

7.4 OPTION 4 - CONCEPTUAL LAYOUT .................................................... 33

7.5 OPTION 5- CONCEPTUAL LAYOUT.................................................... 33

7.6 RECOMMENDED INTERCHANGE LAYOUTS .......................................... 42

8.0 CAPACITY ANALYSIS ............... : ..................... 59

8.1 OLD US 1 AT NEW HILL HOLLEMAN ROAD ........................................ 63

8.2 NEW HILL HOLLEMAN ROAD AT US 1 SOUTHBOUND RAMPS ....... 64

8.3 NEW HILL HOLLEMAN ROAD AT US 1 NORTHBOUND RAMPS ............. 65

8.4 NEW HILL HOLLEMAN ROAD AT SHEARON HARRIS ROAD .............. 67

8.5 NEW HILL HOLLEMAN ROAD / REX ROAD A TA VENT FERRY

ROAD / BARTLEY HOLLEMAN ROAD ................................................... 68

8.6 OLD US 1 AT SHEARON HARRIS ROAD ............................................. 69

8.7 SHEARON HARRIS ROAD A T MAIN DRIVEWA Y .................................. 70

8.8 SHEARON HARRIS ROAD AT CONSTRUCTION DRIVEWAY ................... 7]

I2=ll[ Kimley-Homn
and Associates, Inc.



TABLE OF CONTENTS

Paje No.

8.9 SHEARON HARRIS ROAD AT PROPOSED US I SOUTHBOUND

R A M P S ................................................................................................... 72

8.10 SHEARON HARRIS ROAD AT PROPOSED US 1 NORTHBOUND

R A M P S ................................................................................................... 73

8.11 SHEARON HARRIS ROAD AT PROPOSED SERVICE ROAD ................. 74

9.0 TIA RECO M M ENDATIO NS ........................................................................... 75

10.0 CONCEPTUAL ROADWAY PLANS ............................................................. 81

10.1 REVIEW OF EXISTING ENVIRONMENTAL DOCUMENTS .................... 82

10.2 NATURAL RESOURCE EVALUATION .................................................. 82

10.3 ROADWAY BASE MAPPING ................................................................. 87

10.4 ROADWAY DESIGN STANDARDS ....................................................... 88

10.5 HYDROLOGY! HYDRAULIC CALCULATIONS ..................................... 90

10.6 CONCEPTUAL ROADWAY DESIGNS AND MAINTENANCE

O F TR A FFIC ........................................................................................... 9]

M• Mil)mley-Horn
-3 and Assocites, Inc.



List of Tables

Table No. Title Page No.

4.1 Traffic Generation - Typical W eekday .......................................................... 11

7.1 Conceptual Interchange Layouts - Engineer's Opinion of Probable

C onstruction C ost ......................................................................................... 39

7.2 Conceptual Interchange Design - Summary of Design Criteria .................. 40

8.0-A Level-of-Service Control Delay Thresholds ................................................. 59

8.0-B Level-of-Service Sum m ary .......................................................................... 60

8.1 Old US 1 at New Hill Holleman Road ......................................................... 63

8.2 New Hill Holleman Road at US 1 Southbound Ramps .............................. 64

8.3 New Hill Holleman Road at US 1 Northbound Ramps .............................. 66

8.4 New Hill Holleman Road at Shearon Harris Road ...................................... 67

8.5 New Hill Holleman Road / Rex Road at Avent Ferry Road / Bartley

H ollem an R oad ............................................................................................. 68

8.6 Old US 1 at Shearon Harris Road ................................................................ 69

8.7 Shearon Harris Road at Main Driveway ..................................................... 70

8.8 Shearon Harris Road at Construction Driveway .......................................... 71

8.9 Shearon Harris Road at Proposed US 1 Southbound Ramps ..................... 72

8.10 Shearon Harris Road at Proposed US 1 Northbound Ramps ..................... 73

8.11 Shearon Harris Road at Proposed Service Road .......................................... 74

10.1 Natural Resource Evaluation - Historic Resources Search Results ........ 86

10.2 Conceptual Roadway Design - Summary of Design Criteria ...................... 89

iii
C]=Fj Kimley-Hom

adAssociates, Inc.



List of Figures

Fi2ure No. Title Paue No.

1 Site L ocation ................................................................................................ . . 9

2 Existing Roadway Laneage ......................................................................... 10

3 Existing Site Traffic Distribution and Assignment ...................................... 13

4 Construction Traffic Distribution and Assignment ...................................... 14

5 Construction Traffic Distribution and Assignment with Proposed

Interchange ................................................................................................... . . 15

6 Build-Out Site Traffic Distribution and Assignment ................................... 16

7 Existing (2008) AM and PM Peak lour Traffic Volumes ......................... 19

8 Existing (2008) Employee AM and PM Peak Hour Traffic Volumes ...... 20

9 Projected (2015) Background AM Peak Hour Traffic Volumes ................ 21

10 Projected (2015) Background PM Peak Hour Traffic Volumes ................. 22

11 Projected (2015) Construction AM Peak Hour Traffic Volumes ............... 23

12 Projected (2015) Construction PM Peak Hour Traffic Volumes ................ 24

13 Projected (2015) Construction AM Peak Hour Traffic Volumes

w ith Proposed Interchange .......................................................................... 25

14 Projected (2015) Construction PM Peak Hour Traffic Volumes

w ith Proposed Interchange .......................................................................... 26

15 Projected (2019) Background AM Peak Hour Traffic Volumes ................ 27

16 Projected (2019) Background PM Peak Hour Traffic Volumes ................. 28

17 Projected (2019) Build-Out AM Peak Hour Traffic Volumes ................... 29

18 Projected (2019) Build-Out PM Peak Hour Traffic Volumes .................... 30

19 O ption 1 - O verview ..................................................................................... 34

20 O ption 2 - O verview ..................................................................................... 35

21 O ption 3 - O verview ..................................................................................... 36

22 O ption 4 - O verview ..................................................................................... 37

23 O ption 5 - O verview ..................................................................................... 38

24 Option 1 through 5 - Typical Sections ......................................................... 43

25 Option 1 - Interchange Layout .................................................................... 44

26 O ption 1 - Service R oad .............................................................................. 45

27 O ption 1 - Service R oad .............................................................................. 46

iv
and Amiey Horn



List of Figures

Figure No. Title Pa2e No.

28 Option 1 - Service Road .............................................................................. 47

29 Option 1 - Service Road .............................................................................. 48

30 Option 1 - Ram p Profiles ............................................................................. 49

31 Option 1 - Service Road Profile .................................................................. 50

32 Option 1 - Service Road Profile .................................................................. 51

33 Option I - Service Road Profile .................................................................. 52

34 Option 1 - Service Road Profile ................................................................... 53

35 Option 1 - Service Road Ram p Profile ........................................................ 54

36 Option 3 - Interchange Layout .................................................................... 55

37 Option 3 - Ram p Profiles ............................................................................. 56

38 Option 3 - Service Road Profile ................................................................... 57

39 Option 3 - Service Road Profile ................................................................... 58

40 Roadway Improvements Needed for Construction Traffic without

Proposed Interchange ................................................................................... 78

41 Roadway Improvements Needed for Construction Traffic with

Proposed Interchange .................................................................................. 79

42 Recommended Roadway Laneage for Build-Out Traffic ............................. 80

43 Location M ap ................................................................................................ 84

44 Environm ental Overview .............................................................................. 85

45 Typical Sections ............................................................................................ 98

46 New Hill / Hollem an Road ........................................................................... 99

47 New Hill / Hollem an Road ............................................................................. 100

48 New Hill / Hollem an Road ............................................................................. 101

49 N ew Hill / Hollem an Road ............................................................................. 102

50 New Hill / Hollem an Road ............................................................................. 103

51 New Hill / Hollem an Road Profile ................................................................. 104

52 New Hill / Hollem an Road Profile ................................................................. 105

53 New Hill / Hollem an Road Profile ................................................................. 106

54 New Hill / Hollem an Road Profile ................................................................ 107

55 New Hill / Hollem an Road Profile ................................................................. 108

V
C]=Fj Kimley-Hom

and Associates, Inc.



List of Figures

Fi2ure No. Title Paue No.

56 N ew H ill / Hollem an Road ............................................................................. 109

57 N ew H ill / Hollem an Road ............................................................................. 110

58 N ew Hill / H ollem an Road Profile ................................................................. 111

59 N ew H ill / Hollem an Road ............................................................................. 112

60 H olly Springs / N ew H ill Road ....................................................................... 113

61 H olly Springs / N ew H ill Road ....................................................................... 114

62 Holly Springs / N ew H ill Road ....................................................................... 115

63 Holly Springs / N ew H ill Road ....................................................................... 116

64 Rex Road ........................................................................................................ 117

65 Rex Road ........................................................................................................ 118

66 Rex Road ........................................................................................................ 119

67 Rex Road Profile ............................................................................................ 120

68 Rex Road Profile ............................................................................................ 121

69 Rex Road Profile ............................................................................................ 122

70 N C 42 .............................................................................................................. 123

71 N C 42 Tem porary W idening .......................................................................... 124

72 N C 42 Tem porary W idening .................................. ........................................ 125

73 N C 42 Profile .................................................................................................. 126

74 Cass Holt Road ............................................................................................... 127

75 Cass H olt Road ............................................................................................... 128

76 Cass H olt Road Profile ................................................................................... 129

77 Cass H olt Road Profile ................................................................................... 130

78 Sweet Springs Road ........................................................................................ 131

79 Sweet Springs Road ........................................................................................ 132

80 Sweet Springs Road Profile ............................................................................ 133

81 Sweet Springs Road Profile ............................................................................ 134

82 Shearon H arris Road ....................................................................................... 135

83 Shearon H arris Road ....................................................................................... 136

84 Shearon H arris Road ....................................................................................... 137

85 U S 1 - Culvert ................................................................................................. 138

vi
CIM11 Kinley-Hom

and Associates, Inc.



List of Figures

Figure No. Title Page No.

8 6 U S 1 - C u lvert ................................................................................................. 139

87 Intersection of New Hill Holleman Road at Shearon Harris Road ................ 140

88 Intersection of Old US 1 at Shearon Harris Road .......................................... 141

89 Intersection of Shearon Harris Road and Construction Driveway ................. 142

vii
C ]M Kmimley-Hom

and Associates, Inc.



Harris Advanced Reactor - New Hill, NC

1.0 Executive Summary

The Shearon Harris Nuclear Plant is located on the west side of Shearon Harris Road south of US 1 near

New-Hill, North Carolina. There is currently one reactor and 754 employees at the existing facility,

which has one driveway onto Shearon Harris Road. The proposed expansion will add two reactors and

an estimated 773 employees, for a total of 1,527 employees. The additional reactors will require raising

the elevation of the Shearon Harris Reservoir by 20 feet.

The report summarizes the Traffic Impact Analysis (TIA) and conceptual roadway plans for alterations

to NCDOT-maintained roadways in the vicinity of the plant that will be impacted by the increase in the

reservoir elevation. Also included are conceptual interchange designs for a proposed new interchange on

US 1.

Construction activity on Harris Advanced Reactor (HAR) Unit 2 is expected to be between 2013 and

2018, and construction activity on HAR Unit 3 is expected to be between 2014 and 2019, so both

reactors are planned to be in operation in 2019. During the construction phase, Progress Energy

proposes two access points for construction traffic:

" A new interchange on US 1 - either at the existing Shearon Harris Road overpass, or at a new

location to the southwest
" Re-open the existing access road on Shearon Harris Road north of the main driveway, which was

used during construction of the existing facility

During construction, the existing reactor will remain on-line, and those employees will continue to use

the existing main driveway on Shearon Harris Road. After the construction is complete and all three

reactors are on-line, Progress Energy proposes to provide access to the facility-via a new interchange on

US 1 and a new service road parallel to US 1. The existing main driveway on Shearon Harris Road will

likely be closed when the new reactors are on-line.

This report presents trip generation, distribution, traffic analyses, and recommendations for

transportation improvements required to meet anticipated traffic demands. The traffic conditions

studied include.the existing (2008) traffic, the projected (2015) construction traffic with and without a

new interchange on US 1, and projected (2019) build-out traffic conditions. The weekday AM and PM

peak hours were studied.

The North Carolina Department of Transportation (NCDOT) District Office and Town of Holly Springs

were consulted to obtain background information and to ascertain the elements to be covered in the

Traffic Impact Analysis (TIA).

Cl• n Kimley-Hom
and Associates, Inc.



Harris Advanced Reactor - New Hill, NC

Based on the traffic capacity analyses presented herein, the projected (2015) construction traffic

condition is a heavier traffic volume load on the roadway network than the projected (2019) build-out

traffic condition.

To evaluate the need for a new interchange on US 1, this study includes analysis of the projected (2015)

construction traffic condition without a new interchange to determine if the existing roadway network

can accommodate the additional traffic that will be generated by the construction activity.

The following roadway improvements would be required if a new interchange on US I is not

constructed to accommodate the construction traffic and build-out traffic:

New Hill Holleman Road at US 1 Southbound Ramps

* Widen the overpass from two lanes to four lanes to provide a second southbound through lane on

New Hill Holleman Road and left-turn lanes in both directions on New Hill Holleman Road

* Construct westbound dual left-turn lanes on the US 1 Southbound off-ramp with 200 feet of storage

* Install a traffic signal

New Hill Holleman Road at US 1 Northbound Ramps
" Widen overpass to provide an exclusive southbound left-turn lane on New Hill Holleman Road with

125 feet of storage
" Construct an exclusive northbound right-turn lane on New Hill Holleman Road that extends to

Friendship Road
" Construct an exclusive eastbound right-tum lane on the US I northbound off-ramp with 125 feet of

storage

New Hill Holleman Road at Shearon Harris Road
" Construct an exclusive northbound left-turn lane on New Hill Holleman Road with 200 feet of

storage
" Construct an exclusive southbound right-turn lane on New Hill Holleman Road with 250 feet of

storage

Old US 1 at Shearon Harris Road

* Construct an exclusive eastbound right-turn lane on Old US 1 with 200 feet of storage

* Construct an exclusive westbound left-turn lane on Old US 1 with 100 feet of storage

Shearon Harris Road at Construction Driveway

* Construct an exclusive northbound left-turn lane on Shearon Harris Road with 125 feet of storage

* Construct an exclusive eastbound right-turn lane on the Construction Driveway with 150 feet of

storage

2
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Harris Advanced Reactor - New Hill, NC

Shearon Harris Road at Proposed Service Road

* Construct an exclusive northbound left-turn lane on Shearon Harris Road with 125 feet of storage

* Construct an exclusive southbound right-turn lane on Shearon Harris Road with 150 feet of storage

* Provide separate left and right-turn lanes on the Service Road

The main conclusion of the TIA is that the existing interchange on US 1 at New Hill Holleman Road

does not have enough traffic capacity for the projected (2015) construction traffic and projected (2019)

build-out traffic conditions. In addition to other turn lane improvements, the existing two-lane New Hill

Holleman Road overpass would have to be widened to four lanes or replaced with a new structure to

accommodate the projected traffic volumes.

The site will be under construction for several years, and a new interchange on US 1 southwest of New

Hill Holleman Road would allow this significant level of traffic volume to access the site without

interfering with the existing traffic at the New Hill Holleman Road interchange. If the proposed

interchange is built, many of the employees at the existing site will also divert to the new interchange at

build-out, thereby reducing traffic volume at the existing interchange. Therefore, a new interchange on

US 1 would relieve traffic volumes on the existing New Hill Holleman Road interchange and extend the

service life of the existing interchange.

The following roadway improvements are recommended to accommodate the projected (2015)

construction traffic condition with the proposed interchange on US 1 in place:

New Hill Holleman Road at Shearon Harris Road

* Construct an exclusive northbound left-turn lane on Shearon Harris Road with 200 feet of storage

Old US ] at Shearon Harris Road
0 Construct an exclusive westbound left-turn lane on Old US 1 with 100 feet of storage

Shearon Harris Road at Construction Driveway

* Construct an exclusive northbound left-turn lane on Shearon Harris Road with 125 feet of storage

* Construct an exclusive eastbound right-tum lane on the Construction Driveway with 150 feet of

storage

Shearon Harris Road at Proposed Service Road

u Construct an exclusive northbound left-turn lane on Shearon Harris Road with 125 feet of storage

* Construct an exclusive southbound right-turn lane on Shearon Harris Road with 150 feet of storage

* Provide separate left and right-turn lanes on the Service Road

All of the study intersections are expected to operate at an overall acceptable level-of-service in the AM

and PM peak hours for the projected (2015) construction traffic and the projected (2019) build-out

traffic conditions with the recommended improvements in place. The improvements listed above for the

3
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Harris Advanced Reactor - New Hill, NC

projected (2015) construction traffic condition are expected to be adequate for the projected (2019)

build-out traffic condition.

For the proposed interchange on US 1, five options were evaluated based on several criteria including

location, interchange spacing, traffic operation and construction cost:

" Option I - Convert existing Shearon Harris Road overpass to a diamond interchange
" Option 2 - Convert existing Shearon Harris Road overpass to a modified partial cloverleaf

interchange

" Option 3 - New trumpet interchange approximately 4,000 feet southwest of the Shearon Harris

Road overpass
" Option 4 - New trumpet interchange approximately 1,000 feet northeast of the railroad overpass

" Option 5 - New diamond interchange approximately 1,000 feet northeast of the railroad overpass

Out of the five preliminary interchange concepts that were developed, Option 1 and Option 3 are

recommended for closer study.

Conceptual roadway plans were prepared to evaluate the impacts to public infrastructure resulting from

the proposed construction of Shearon Harris Nuclear Power Plant Units 2 and 3. Public infrastructure

improvements were needed either to accommodate the 20 foot increase in the normal pool elevation of

Harris Lake or as a result of increased traffic volume on the adjacent roadways due to increased

construction and employment traffic. Conceptual plans were developed at the following locations

resulting from the increased lake elevations:

" New Hill Holleman Road (SR 1127) in two locations near White Oak and Little White Oak

Creeks
" Holly Springs / New Hill Road (SR 1152) near White Oak Creek
" Rex Road (SR 1127) near Cary Branch
" North Carolina Highway 42
" Cass Holt Road (SR 1116) near Buckhorn Creek
" Sweet Springs Road (SR 1117) near Buckhorn Creek
" Shearon Harris Road (SR 1134) at three locations near tributaries of Little White Oak Creek

Conceptual roadway widening plans were also developed to depict the roadway improvements identified

in the TIA.
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Harris Advanced Reactor - New Hill, NC

2.0 Introduction

The Shearon Harris Nuclear Plant is located on the west side of Shearon Harris Road south of US 1 near

New Hill, North Carolina. There is currently one reactor and 754 employees at the existing facility,

which has one driveway onto Shearon Harris Road. The proposed expansion will add two reactors and

an estimated 773 employees, for a total of 1,527 employees. The additional reactors will require raising

the elevation of the Shearon Harris Reservoir by 20 feet.

The report summarizes the Traffic Impact Analysis (TIA) and conceptual roadway plans for alterations

to NCDOT-maintained roadways in the vicinity of the plant that will be impacted by the increase in the

reservoir elevation. Also included are conceptual interchange designs for a proposed new interchange on

us l.

Construction activity on Harris Advanced Reactor (HAR) Unit 2 is expected to be between 2013 and

2018, and construction activity on HAR Unit 3 is expected to be between 2014 and 2019, so both

reactors are planned to be in operation in 2019. During the construction phase, Progress Energy

proposes two access points for construction traffic:

" A new interchange on US 1 - either at the existing Shearon Harris Road overpass, or at a new

location to the southwest
" Re-open the existing access road on Shearon Harris Road north of the main driveway, which was

used during construction of the existing facility

During construction, the existing reactor will remain on-line, and those employees will continue to use

the existing main driveway on Shearon Harris Road. After the construction is complete and all three

reactors are on-line, Progress Energy proposes to provide access to the facility via a new interchange on

US 1 and a new service road parallel to US 1. The existing main driveway on Shearon Harris Road will

likely be closed when the new reactors are on-line.

This report presents trip generation, distribution, traffic analyses, and recommendations for

transportation improvements required to meet anticipated traffic demands. The traffic conditions

studied include the existing (2008) traffic, the projected (2015) construction traffic with and without a

new interchange on US 1, and projected (2019) build-out traffic conditions. The weekday AM and PM

peak hours were studied.

The NCDOT District Office and Town of Holly Springs were consulted to obtain background

information and to ascertain the elements to be covered in the TIA.
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Harris Advanced Reactor - New Hill, NC

For the proposed interchange on US 1, five options were evaluated based on several criteria including

location, interchange spacing, traffic operation and construction cost:

" Option 1 - Convert existing Shearon Harris Road overpass to a diamond interchange

" Option 2 - Convert existing Shearon Harris Road overpass to a modified partial cloverleaf

interchange

" Option 3 - New trumpet interchange approximately 4,000 feet southwest of the Shearon Harris

Road overpass

" Option 4 - New trumpet interchange approximately 1,000 feet northeast of the railroad overpass

" Option 5 - New diamond interchange approximately 1,000 feet northeast of the railroad overpass

Out of the five preliminary interchange concepts that were developed, Option 1 and Option 3 are

recommended for closer study.

Conceptual roadway plans were prepared to evaluate the impacts to public infrastructure resulting from

the proposed construction of Shearon Harris Nuclear Power Plant Units 2 and 3. Public infrastructure

improvements were needed either to accommodate the 20 foot increase in the normal pool elevation of

Harris Lake or as a result of increased traffic volume on the adjacent roadways due to increased

construction and employment traffic. Conceptual plans were developed at several locations resulting

from the increased lake elevations. Conceptual roadway widening plans were also developed to depict

the roadway improvements identified in the TIA.

6
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Harris Advanced Reactor - New Hill, NC

3.0 Inventory

3.1 Study Area
The study area for this TIA consists of the following intersections:

* Old US I at New Hill Holleman Road / New Hill Olive Chapel Road
* New Hill Holleman Road at US 1 Southbound Ramps
* New Hill Holleman Road at US 1 Northbound Ramps
* New Hill Holleman Road at Shearon Harris Road
* New Hill Holleman Road / Rex Road at Avent Ferry / Bartley Holleman Road
* Old US I at Shearon Harris Road
* Shearon Harris Road at Main Driveway
* Shearon Harris Road at Construction Driveway
* Shearon Harris Road at Proposed US I Southbound Ramps
* Shearon Harris Road at Proposed US 1 Northbound Ramps
* Shearon Harris Road at Proposed Service Road

This study area was determined based upon discussions with NCDOT staff, and Figure 1 shows the site

location.

3.2 Existing Conditions
Progress Energy currently controls approximately 10,000 acres around the existing facility and plans to

construct two additional reactors on the site.

The land uses surrounding the Progress

Energy property are primarily low-density

residential and agricultural. Major roadways

in the study area include US 1, Old US 1, New

Hill Holleman Road, Shearon Harris Road,

Avent Ferry Road, and Rex Road. The

existing roadway laneage is shown in Figure 2.

US 1 is a four-lane freeway with an estimated

2008 average daily traffic (ADT) volume of

approximately 20,000 vehicles per day. US 1

has a posted speed limit of 65 mph in the Northbound Ramps

vicinity of the site.

Old US 1 is a two-lane roadway with an estimated 2008 ADT volume of approximately 3,800 vehicles

per day. Old US 1 has a posted speed limit of 55 mph in the vicinity of the site.

New Hill Holleman Road is a two-lane roadway with an estimated 2008 ADT volume of approximately

6,500 vehicles per day. New Hill Holleman Road has a posted speed limit of 45 mph in the vicinity of

the site.

7
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Shearon Harris Road is a two-lane roadway with an estimated 2008 ADT volume of approximately
1,500 vehicles per day. Shearon Harris Road has a statutory speed limit of 55 mph in the vicinity of the

site.

Avent Ferry Road is a two-lane roadway with an estimated 2008 ADT volume of approximately 2,100

vehicles per day. Avent Ferry Road has a posted speed limit of 55 mph in the vicinity of the site.

Rex Road is a two-lane roadway with an estimated 2008 ADT volume of approximately 2,700 vehicles

per day. Rex Road has a posted speed limit of 55 mph in the vicinity of the site.

According to the Wake County Thoroughfare Plan, Old US 1, New Hill Holleman Road, Avent Ferry

Road and Rex Road are classified as major thoroughfares.

8
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Harris Advanced Reactor - New Hill, NC

4.0 Traffic Generation

The traffic generation potential of the proposed expansion was estimated based on the existing traffic

volume entering and exiting the facility for the existing number of employees extrapolated to the

projected number of employees.

The projected peak level of construction traffic is based on information provided by Progress Energy

and Shaw Nuclear Services, and the following assumptions:

" 3,150 construction workers per day are expected on-site at the peak time in 2015. The current
construction schedule calls for 10-hour shifts each weekday. If necessary, the contractor can change

to two or three shifts to accelerate the construction. To be conservative, we analyzed the one shift

schedule, and assumed that 70% of the workers arrive during the AM peak hour and leave during

the PM peak hour.
" We assumed a vehicle occupancy rate of 1.8 workers per vehicle.
" Most of the raw materials are expected to be delivered to the site via the existing spur railroad.

Approximately 75 delivery trucks per day are anticipated, and we assumed 10 trucks will enter and

exit the site in each peak hour to be conservative.

" We assumed 150 vehicles per hour (including the 10 trucks) in the off-peak direction in both peaks.
" The existing reactor will remain in operation during construction, and those employees will continue

to use the existing main driveway on Shearon Harris Road.

Table 4.1 shows the estimated traffic generation potential of the existing facility, the construction phase

and the expanded facility for a typical weekday.

Table 4.1

Traffic Generation (vehicles)
AM Peak PM Peak

Scenario Hour Hour

In Out In Out In Out

Existing - 754 employees 500 500 200 19 19 174

Construction - 3,150 employees 2,500 2,500 1,240 150 150 1,240

Expanded - 1,527 employees 1,000 1,000 405 40 40 355
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5.0 Site Traffic Distribution

The proposed generated trips were distributed to the surrounding roadway network based on the existing

turning movement counts and population densities in the area as follows:

a 30% to / from the northeast on US 1
M 25% to / from the southwest on Old US 1
0 14% to / from the east on Rex Road
M 11% to / from the east on Avent Ferry Road
M 10% to / from the southwest on US 1
. 7% to / from the northeast on Old US 1
. 3% to / from the north on New Hill Holleman Road

The existing site traffic distribution and assignment was confirmed with NCDOT staff, and is shown on

Figure 3. This overall distribution was applied to the projected (2015) construction and projected

(2019) build-out traffic conditions. Figure 4 shows the distribution and assignment of the projected

(2015) construction traffic without the proposed interchange on US 1. Figure 5 shows the distribution

and assignment of the projected (2015) construction traffic with the proposed interchange on US 1.

Figure 6 shows the distribution and assignment of the projected (2019) build-out traffic with the

proposed interchange.

12
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Harris Advanced Reactor - New Hill, NC

6.0 Projected Traffic Volumes

6.1 Existing Traffic
AM peak hour (5:00 to 8:00 AM) and PM peak hour (4:00 to 7:00 PM) turning movement counts were

performed at the following intersections on Wednesday, May 14'and Thursday, May 15, 2008:

* Old US 1 at New Hill Holleman Road
* New Hill Holleman Road at US 1 Southbound Ramps
* New Hill Holleman Road at US 1 Northbound Ramps
* New Hill Holleman Road at Shearon Harris Road
* New Hill Holleman Road / Rex Road at Avent Ferry Road / Bartley Holleman Road
* Old US 1 at Shearon Harris Road
* Shearon Harris Road at Main Driveway

The existing (2008) AM and PM peak hour traffic volumes at this intersection are shown in Figure 7,

and the traffic count data are included in the Appendix.

Note that the peak hours for the existing employee traffic occur between 5:45 and 6:45 AM and 4:15

and 5:15 PM, which generally do not coincide with the peak hours for the study intersections. To be

conservative, the peak hour trip generation for the plant was applied to the peak hour volumes at the

study intersections. The existing (2008) employee AM and PM peak hour traffic volumes are shown in

Figure 8.

6.2 Historic Growth Traffic
Based on historical ADT data published by NCDOT and discussion with NCDOT, the existing (2008)

AM and PM peak hour traffic volumes were grown by an annual rate of 3.0% for seven years to estimate

the projected (2015) background traffic volumes, and for eleven years to estimate the projected (2019)

background traffic volumes. The background traffic growth rate was not applied to the existing

employee traffic volumes.

6.3 Approved Development Traffic
Approved development traffic is generated by approved, but not yet constructed, projects in the vicinity

of the proposed project. Based on discussion with NCDOT and Town of Holly Springs staff, there are

two approved developments in the vicinity of the site that will have a significant impact on the study

intersections:

The Twelve Oaks development is located northwest of the intersection of Holly Springs-New Hill

Road and Old Holly Springs-Apex Road in Holly Springs. The development is expected to include

1,065 single-family homes, 191 townhomes and an 18-hole golf course, and is expected to be built-

out in 2010. The traffic generation potential for this development was applied to the study

intersections based on the TIA performed by Kimley-Horn and Associates, Inc. in October 2005.

17
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The Novartis campus is located on Green Oaks Parkway in Holly Springs. Campus A is expected to

consist of approximately 600,000 SF of manufacturing space, and is expected to be built-out in

2020. The traffic generation potential for this development was applied to the study intersections

based on the TIA performed by Kimley-Horn and Associates, Inc. in September 2006.

Based on discussion with the Town, we understand that there are two potential developments in the area

that will have a significant impact on the study intersections:

The proposed Western Wake Water Reclamation Facility is located in the southeast quadrant of the

intersection of Old US 1 at Shearon Harris Road. The facility is expected to have 25 employees,

with one proposed driveway on Shearon Harris Road. The facility is expected to be in operation in

2012. A TIA has not been required for this site, so the trip generation potential of the site was

estimated based on the number of employees, then distributed to the study intersections.

There is a potential future industrial park site on Friendship Road north of the Friendship Road /

New Hill Road split. The site consists of approximately 130 acres, and a TIA has not been

performed for this site. The trip generation potential of the site was estimated based on the ITE trip

generation rates, then distributed to the study intersections.

6.4 Projected (2015) and (2019) Traffic

To estimate the projected (2015) and (2019) background peak hour traffic volumes, the approved

development traffic volumes and historic growth traffic volumes were added to the existing traffic

volumes. To obtain the projected (2015) construction and (2019) build-out traffic volumes, the site

traffic volumes were added to the background traffic volumes. Figures 9 and 10 show the projected

(2015) background AM and PM peak hour traffic volumes at the study intersections.

Figures 11 and 12 show the projected (2015) construction AM and PM peak hour traffic volumes at the

study intersections. Figures 13 and 14 show the projected (2015) construction AM and PM peak hour
traffic volumes at the study intersections with the proposed interchange on US 1 in place. Figures 15

and 16 show the projected (2019) background AM and PM peak hour traffic volumes at the study

intersections. Figures 17 and 18 show the projected (2019) build-out AM and PM peak hour traffic

volumes at the study intersections.

18 18 C]Kimley-Hom

and Associates, Inc.



NOT TO SCALE

177,- " (3)

(10) 7
(260) 

73

(36) 10

o

•_ *-4 (0) z
-274 (30) < >

0 (4) REX

ROAD

(X0) 2- PEA01U

oo

V)2

Z<0

LEGEND~

XX AM PEAK HOUR

(XX) PM PEAK HOUR

H2
•v

SITE



NOT TO SCALE II
6 (49)

-3 3(27)

(0) 4
0) 2

(
8

) 
9 3

-

S 0I

0~

w 00

04

WI- Ia

<C-

LI F

LEGEND

XX AM PEAK HOUR

(XX) PM PEAK HOURSITE



t
23 (83)) I8> [3»]

..8.(.) [37(2] Zfl•LI ,7 (83) <23> [323]

. ,('-- 3 (32) <88> [2687
\k (39) <1-> p2319
4 15 (95) <1-» [672)

I^r

I
0-2 () 2>

LEGEND

XX EXISTING TRAFFIC

(XX) BACKGROUND GROWTH

<XX> APPROVED DEVELOPMENT TRAFFIC

[XX] TOTAL BACKGROUND TRAFFIC
SITE



C- (o) <3, C3]

4 (4) <-T (o-
30 (6) <-> 4W)"-4 ( 3) <0> (0)

I
(I ) <32 ) (3)
(474 <34 > (43) 14o...

41

3;

•UAU

Eii

LEGEND

XX EXISTING TRAFFIC

(XX) BACKGROUND GROWTH

<XX> APPROVED DEVELOPMENT TRAFFIC

[XX] TOTAL BACKGROUND TRAFFIC



NOT TO SCALE

- Is
t12 ($0) (22-1

01. (20) (0"51
- W2 (o) [02]
4-02 (102) [022

z V

w ~0

0)- > 2

0 F

I2I
t5A

kiln

LEGEND

XX BACKGROUND TRAFFIC

(XX) CONSTRUCTION TRAFFIC

[XX] TOTAL TRAFFICSITE



c'J

D T

EL

0-LL
ZP

-JD

97(272)5 (242 151 (>•24 (271) (2271 NEW H-ILL •¢- (• ,] J L T• ROAD {]

NE HLLREX Vz
HOLLEMAN ROAD (O[D O 0

(02 (1r3 
<7 I

•0

wI-

z 0 20

F-

.)o

0 <°

64(222) (324co s64c,,(oN T oW( -2) (32)

[221(222 BAKRON TRAFFIC I

(XX) CONSTRUCTION TRAFFIC

I m [XX] TOTAL TRAFFIC
I I r-



NOT TO SCALE
0

5(0) [51]

-30(0) (3W) ~ 0
053 (0) (030]
818 (0) [8103

824 (0) (.2.]

%0 (310) [388]

5 (0) [1)

N'W All I OI IVF NFW HII I REX

CHAPEL ROAD

[w] (37) 13

[I0] (0) 100 I
[8I (0) 83 [2141 (0)283-

HOLLEMAN ROAD
18. (0) .w. 400 (17) 258'(021) 23*

[2] (0) 2"•

ROAD

0

0

0

ol

i
cAP;

0 o00) (-31
1. (8) I80

V-N

0

lQj80

N

Hi

•-•(IS) [10 (0)84) (W0]

--- ~~[01 (80 -- ------ - [8*) )8( 89

([] (0) 5

[8] (0(\

[O•l (558) 80 ~1r
~~~11

[042] (-2) 0-

00)

83)

80](800) 0

C

c

XX
(xx)

LEGEND

BACKGROUND TRAFFIC

CONSTRUCTION TRAFFIC

{3
SITE [XX] TOTAL TRAFFIC



.4.IL

0 LL

k- 97 (0) N7-- W) 1- o(o m-5 (3,) (431 s - 1 c)i~ L,__ i
NEW HILL REX

[74] - HOLLEMAN ROAD ROAD 0

Of) f

-0 0

cJo_

oo

<0~0

z 0 z f

00

(2) 50) (E214 70 ()j

51 o)5 [. o oLEGEND
XX BACKGROUND TRAFFIC

(XX) CONSTRUCllON TRAFFIC[XSITE Ix TOTAL TRAFFIC 3

__IIII II

W!I



NOT TO SCALE

4- I (M) <17> [250
415 (IM5) -10> [821

LLJ
03,

o <~

0I.

0>-)

wI- z e

< L)

Inl!
<J

XX EXISTING TRAFFIC

SITE
(XX) BACKGROUND GROWTH

<XX> APPROVED DEVELOPMENT TRAFFIC

[XX] TOTAL BACKGROUND TRAFFIC



NOT TO SCALE

;ZZ .. )..0 005 (24) .... (M001 (o) m
.' ' . .. . . N EW• H I L L .. . { . . • ) . . . [ . , , o ,

NEW HILL OUVE •- -) N[W1HILL REX
CHAPEL ROAD

[10] ,00> (0) 00

(1[400 (14) ( "-

c,70 10 (14) 3-1,IT ( 1] 0 (0) - *~1 I r~ HOLLEMAN ROAD [401] 0800 (011)0 •9--...
(0) <00 (0) 0 gn( 00 00(0 0~

A A 50 30(0 0-

0

LA

0

K-A

0> -I

.0

a_

0LI

0 _j

Cu,

N'LAý-ý

~0

00<~~
001<0~08

.00?
AoL 60- (o) _80 [.o(-05 (01 000

C

I

2

C

LEGEND

XX EXISTING TRAFFIC

(XX) BACKGROUND GROWTH

<XX> APPROVED DEVELOPMENT TRAFFIC

[XX] TOTAL BACKGROUND TRAFFIC

>-.<

SITE



000 (0) I-]3 4 W600 (0) [69]
r.(,0 103.]

x0

NI

R0.

Hpl

Fo

9 (1U) [12]

Tr* [5) (0)
(01 (0)

LEGEND

SITE

XX BACKGROUND T1

(XX) SITE TRAFFIC

[XX] TOTAL TRAFFIC

RAFFIC



5, (0) [5s]
-~ 40) (2.1 ,(-- (10) [II)

o:: (1OS) [100] ,1 (0) [123
r- (o0) D10]

[2.] (4) .o-
[5] (o) 5"-0

SITE

LEGEND

XX BACKGROUND TRAFFIC

(XX) SITE TRAFFIC

[XX] TOTAL TRAFFIC



Harris Advanced Reactor - New Hill, NC

7.0 Proposed Interchange on US 1

Progress Energy is pursuing a new interchange on US 1 in the vicinity of the site to accommodate the

construction traffic and to serve the future service road into the facility at build-out of the site. Five

interchange alternatives were evaluated based on several criteria including location, interchange spacing,

traffic operation and construction cost. Five options were considered:

" Option 1 - Convert existing Shearon Harris Road overpass to a diamond interchange
" Option 2 - Convert existing Shearon Harris Road overpass to a modified partial cloverleaf

interchange
" Option 3 - New trumpet interchange approximately 4,000 feet southwest of the Shearon Harris

Road overpass
" Option 4 - New trumpet interchange approximately 1,000 feet northeast of the railroad overpass
" Option 5 - New diamond interchange approximately 1,000 feet northeast of the railroad overpass

Following is a discussion of the benefits and drawbacks for each option.

7.1 Option I - Conceptual Layout

Option I includes constructing a full diamond interchange on US 1 at the existing Shearon Harris Road

overpass with a two-lane service road parallel to US 1 from Shearon Harris Road to just east of the
existing railroad line. The service road would be approximately 7,200 feet along US 1 with an

additional 3,000 feet parallel to the railroad spur.

The two primary advantages to this option are that no changes are required to the existing two-lane

Shearon Harris Road bridge over US 1, and all of the necessary right-of-way appears to be owned by

Progress Energy. If the interchange is located here, it would improve the access to the plant, the
proposed Western Wake Water Reclamation Facility, and also provide the traveling public with an

alternative route between US 1 and Old US 1.

There are two main drawbacks to this option. First, the heavy movement from southbound US 1 to

southbound Shearon Harris Road would be a left turn at the ramp terminal. Second, the spacing

between the Shearon Harris Road overpass and the New Hill Holleman Road overpass is approximately

0.97 mile. Generally, the desired minimum interchange spacing is one mile in urban areas and two miles

in rural areas. When the interchange spacing is less than one mile, the need for auxiliary lanes needs to

be evaluated.

The footprint of this interchange is relatively small with only 600 feet between the ramp terminals along

Shearon Harris Road. If NCDOT requires left-turn lanes on Shearon Harris Road at both on ramps, that

would likely require widening of the bridge deck.

31
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7.2 Option 2 - Conceptual Layout

Option 2 includes a modified partial cloverleaf alignment at the existing Shearon Harris Road overpass
with ramps and loops in the east and west quadrants of the interchange, and the same service road as

Option 1.

This option increases the spacing between the ramp terminals on Shearon Harris Road to approximately

1,100 feet, and the heavy movement from southbound US 1 to southbound on Shearon Harris Road

would become a loop movement and a right turn onto Shearon Harris Road instead of a left turn as it is

in Option 1. The other advantage to this alignment is that the proposed service road can align directly

with the US I northbound ramps. Again, all necessary right-of-way appears to be owned by Progress

Energy, and the interchange would also serve the traveling public with direct access to Shearon Harris

Road.

This option is more expensive than Option I because the existing bridge end slopes will require removal

and a vertical end wall will be required to allow room for the loop ramps under the bridge. As with

Option 1, the spacing between the Shearon Harris Road overpass and the New Hill Holleman Road

overpass is approximately 0.97 mile, so the need for auxiliary lanes would need to be evaluated.

7.3 Option 3 - Conceptual Layout

Option 3 is a three-legged trumpet interchange located on Progress Energy property approximately

4,000 feet west of the existing overpass of Shearon Harris Road. With this option, the length of the

service road parallel to US 1 decreases from 7,200 feet to approximately 3,200 feet along US 1 with the

additional 3,000 feet parallel to railroad.

The biggest advantage to this alternative over Options 1 and 2 is the increased interchange spacing

along US I from 0.97 mile to approximately 1.72 miles from New Hill Holleman Road. As with

Options 1 and 2, all of the necessary right-of-way for the footprint of this interchange appears to be

owned by Progress Energy.

There are three primary disadvantages to this interchange alignment compared to Options I and 2. This

option requires a new bridge structure over US 1, the interchange would only serve plant traffic, and it

would be difficult to modify the interchange in the future to provide access to the north toward Old US

1. This option would not provide direct access to a public road.
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7.4 Option 4- Conceptual Layout

Option 4 is also a three-legged trumpet interchange located mostly on privately owned property

approximately 1,000 feet east of the existing railroad overpass. At this location, the spacing from the

New Hill Holleman Road interchange increases to 2.36 miles, but the length of the service road increases

slightly compared to Option 3.

However, in addition to the drawbacks listed above for Option 3, this alternative would require right-of-

way acquisition at an unknown cost. There is also a cemetery on the north side of US 1 at the end of

Shady Grove Road that would be a major obstacle to permitting the interchange at this location.

7.5 Option 5 - Conceptual Layout

Option 5 consists of a full diamond' interchange located mostly on privately owned property

approximately 1,000 feet east of the existing railroad overpass (same location as Option 4). Two

benefits to this configuration are that it could be converted relatively easily to accommodate a

connection to the north toward Old US 1, and it provides the shortest service road length.

One additional drawback to this configuration is the heavy volume of traffic from US 1 southbound

toward the site would have to stop at the ramp terminal. Again, the presence of the cemetery at the end

of Shady Grove Road would be a major obstacle to permitting the interchange at this location.

The conceptual plans for each option are shown in Figures 19, 20, 21,22 and 23.
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Table 7.1 summarizes the Engineer's Opinion of Probable Construction Cost for each option. Note that

the cost opinion for Options 1 and 2 includes auxiliary lanes in both directions on US 1 between

Shearon Harris Road and New Hill Holleman Road, and the cost opinion for Options 4 and 5 do not

include the cost of right-of-way acquisition, which is unknown.

Table 7.1
Conceptual Interchange Layouts

Engineer's Opinion of Probable Construction Cost

Option 1 $7,400,000

Option 1 with widening of the overpass $8,800,000
to three lanes $8,800,000

Option 2 $8,000,000

Option 3 $7,650,000

Option 4 $7,000,000 *

Option 5 $6,850,000 *

* - does not include the cost of right-of-way acquisition

Note that the cost opinion for Options 1 and 2 assumes that the existing Shearon Harris Road overpass

is structurally sufficient to accommodate conversion to an interchange, and that there is adequate vertical

clearance over US 1.

Table 7.2 summarizes the roadway design criteria for the conceptual interchange designs. The cost

opinion spreadsheet calculations are included in the Appendix.
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Table 7.2
Conceptual Interchange Design

Summary of Design Criteria

Route US I Ramp Ramp

Line Auxiliary Lanes
Classification Freeway
Terrain Type Rolling Rolling Rolling

Design Speed (mph) 70 50 40
Posted Speed (mph) 65 45 35

Proposed ROW Width (ft) Uniform Variable Variable
Control of Access Full Full Full

Rumble Strips (Y / N) Y N N
Typical Section Type 4 Lane Divided Shoulder Shoulder

Lane Width (ft) 12 14 14
Sidewalks (Y / N) N N N

Bicycle Lanes (Y / N) N N N
Median Width (ft) N/A N/A

Median Protection (GR / Barrier) N/A N
Shoulder Width (Total)

Median (ft) _ N/A N/A
Outside w/o GR (ft) 12 10 (IN) / 12 (OUT) 10 (IN) / 12 (OUT)
Outside w/ GR (ft) 17 15 (IN) / 17 (OUT) 15 (IN) / 17 (OUT)

Paved Shoulder
Outside Total / FDPS (ft) 10 /4 (FDPS) 4 4
Median Total / FDPS (ft) -_N/A N/A

Grade
Maximum EXIST 5% 5%
Minimum EXIST 0.3% 0.3%
K Value

Sag 181 96 79
Crest 247 84 61

Horizontal Alignment
Maximum Superelevation 8% 8% 8%

Minimum Radius (ft) EXIST 758 444
Spiral (Y / N) -_Y Y
Cross Slopes

Pavement EXIST 2% 2%
Paved Shoulder 2%/4% 2% 2%
Turf Shoulder 4% 8% 8%
Median Ditch - N/A N/A

Ditch Typical (A, B, C) A A A
Clear Zone 4:1 Slopes (ft) 46* 26** 26**
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Table 7.2 (continued)
Conceptual Interchange Design

Summary of Design Criteria

Route Loop Service Road Service Road

Line NCDOT Private
Classification Arterial Local
Terrain Type Rolling Rolling Rolling

Design Speed (mph) 30 50 50
Posted Speed (mph) 25 45 45

Proposed ROW Width (ft) _

Control of Access Full N Y
Rumble Strips (Y / N) N N N
Typical Section Type Shoulder / C&G Shoulder Shoulder

Lane Width (ft) 16 12 12
Sidewalks (Y / N) N N N

Bicycle Lanes (Y / N) N N N
Median Width (ft) N/A N/A N/A

Median Protection (GR / Barrier) N/A N N/A
Shoulder Width (Total)

Median (ft) N/A N/A N/A
Outside w/o GR (ft) 10 8 8
Outside w/ GR (ft) 15 13 11

Paved Shoulder
Outside Total / FDPS (fi) 4 NONE NONE
Median Total / FDPS (ft) N/A N/A N/A

Grade
Maximum 7% 5% 8%
Minimum 0.3% 0.3% 0.3%
K Value

Sag 37 96 96
Crest 19 84 84

Horizontal Alignment
Maximum Superelevation 8% 8% 8%

Minimum Radius (fit) 150 758 758
Spiral (Y / N) Y N N
Cross Slopes

Pavement 2% 2% 2%
Paved Shoulder 2% N/A N/A
Turf Shoulder 8% 8% 8%
Median Ditch N/A N/A N/A

Ditch Typical (A, B, C) A B C
Clear Zone 4:1 Slopes (ft) 18 28* 28*
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7.6 Recommended Interchange Layouts

Out of the five interchange options that were developed, Option 1 and Option 3 are recommended for

closer study. It appears that Option 1 would have the lowest overall construction cost out of the three

options that do not require right-of-way acquisition. This option is attractive because it utilizes the

existing Shearon Harris Road overpass. Although Option 3 would likely be slightly more expensive to

construct than Option 1 (primarily due to a new overpass over US 1), this concept provides the most

direct access into and out of the site.

Figures 24.through 39 provide details for the conceptual interchange designs for Options 1 and 3, and

enclosed for reference are 1" = 100' scale full-size plots of the detailed conceptual plans for Options 1

and 3.

For the purposes of the TIA, it was assumed that Option 1 would be constructed to accommodate the

construction traffic and the build-out traffic. If Option 3 is constructed, the operation of the study

intersections would generally improve compared to Option I because all of the plant traffic would access

the site via US 1, and there would be less site traffic on the surrounding roadway network.

Note that NCDOT and the Federal Highway Administration (FHWA) will likely require an Interchange

Justification Report (IJR) to permit the construction of the proposed interchange on US 1. At the

appropriate time, the traffic capacity analysis and other information contained in the TIA can be used to

initiate the IJR process with NCDOT and FHWA.
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8.0 Capacity Analysis

Capacity analyses (see Appendix) were performed for the AM and PM peak hours for the existing

(2008) traffic, projected (2015) construction traffic with and without a new interchange on US 1, and

projected (2019) build-out traffic conditions using Synchro Version 7 software to determine the

operating characteristics of the surrounding road network and the impacts of the proposed project.

Capacity is defined as the maximum number of vehicles that can pass over a particular road segment or

through a particular intersection within a set time duration. Capacity is combined with Level-of-Service

(LOS) to describe the operating characteristics of a road segment or intersection. LOS is a qualitative

measure that describes operational conditions and motorist perceptions within a traffic stream. The

Highway Capacity Manual defines six levels of service, LOS A through LOS F, with A representing the

shortest average delays and F representing the longest average delays. LOS D is the typically accepted

standard for signalized intersections in urbanized areas. For signalized intersections, LOS is defined for

the overall intersection operation.

For unsignalized intersections, only the movements that must yield right-of-way experience control

delay. Therefore, LOS criteria for the overall intersection is not reported by Synchro Version 7 or

computable using methodology published in the Highway Capacity Manual Accordingly, minor street

approach delays are reported herein for unsignalized conditions. For descriptive purposes, results

between LOS A and LOS C for the side street approach are assumed to represent short delays. Results

between LOS D and LOS E for the side street approach are assumed to represent moderate delays, and
LOS F for the side street approach is assumed to represent long delays. It is typical for stop sign

controlled side streets and driveways intersecting major streets to experience long delays during peak

hours, while the majority of the traffic moving through the intersection on the major street experiences

little or no delay. Table 8.0-A lists the LOS control delay thresholds published in the Highway

Capacity Manual for signalized and unsignalized intersections, as well as the unsignalized operational

descriptions assumed herein.

Table 8.0-A
Level-of-Service Control Delay Thresholds

Unsignalized Intersections -
Level-of- Signalized Intersections - Control Average Control Delay [sec/veh] &
Service Delay Per Vehicle [sec/veh] Qualitative Operational Description

A < 10 < 10

B > 10-20 > 10- 15 Short Delays

C >20-35 > 15-25

D > 35- 55 > 25-35 Moderate Delays

E > 55- 80 > 35-50

F > 80 > 50 Long Delays
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Capacity analyses were performed for the existing (2008) traffic, projected (2015) traffic with and

without a new interchange on US 1, and projected (2019) build-out traffic conditions. Analyses were

performed for the following intersections:

* Old US I at New Hill Holleman Road
* New Hill Holleman Road at US 1 Southbound Ramps
* New Hill Holleman Road at US 1 Northbound Ramps
* New Hill Holleman Road at Shearon Harris Road
* New Hill Holleman Road / Rex Road at Avent Ferry / Bartley Holleman Road
* Old US I at Shearon Harris Road
* Shearon Harris Road at Main Driveway
* Shearon Harris Road at Construction Driveway
* Shearon Harris Road at Proposed US 1 Southbound Ramps
* Shearon Harris Road at Proposed US 1 Northbound Ramps
* Shearon Harris Road at Proposed Service Road

Table 8.0-B summarizes the operation for the study intersections for the AM and PM peak hour traffic

conditions listed above. All capacity analyses are included in the Appendix and are briefly summarized

in the following sub-sections.

Table 8.0-B
Level-of-Service Summary

Condition AM Peak Hour [ PM Peak HourC LOS LOS

Old US 1 at New Hill Holleman Road (Unsignalized)

Existing (2008) Traffic Short delays for minor Short delays for minor
street left turns street left turns

Projected (2015) Construction Traffic Long delays for minor Moderate delays for
street left turns minor street left turns

Projected (2015) Construction Traffic with Long delays for minor Long delays for minor
Proposed Interchange street left turns street left turns

Projected (2019) Build-Out Traffic Long delays for minor Long delays for minor
I street left turns street left turns

New Hill Holleman Road at US 1 Southbound Ramps

Existing (2008) Traffic Short delays for minor Short delays for minor
street left turns street left turns

Projected (2015) Construction Traffic - C (26.8) C (23.3)
Signalized

Projected (2015) Construction Traffic with Long delays for minor Long delays for minor
Proposed Interchange street left turns street left turns

Projected (2019) Build-Out Traffic Long delays for minor Long delays for minor
street left turns street left turns
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Table 8.0-B
Level-of-Service Summary

AM Peak Hour PM Peak Hour

Condition LOS LOS

New Hill Holleman Road at US 1 Northbound Ramps (Unsignalized)

Existing (2008) Traffic Short delays for minor Short delays for minor
street left turns street left turns

Projected (2015) Construction Traffic Short delays for minor Short delays for minor
street left turns street left turns

Projected (2015) Construction Traffic with Moderate delays for minor Short delays for minor
Proposed Interchange street left turns street left turns

Projected (2019) Build-Out Traffic Moderate delays for minor Moderate delays for
street left turns minor street left turns

New Hill Holleman Road at Shearon Harris Road (Unsignalized)

Existing (2008) Traffic Short delays for minor Short delays for minor
street left turns street left turns

Projected (2015) Construction Traffic Long delays for minor Long delays for minor
street left turns street left turns

Projected (2015) Construction Traffic with Long delays for minor Short delays for minor
Proposed Interchange street left turns street left turns

Short delays for minor Short delays for minor
Projected_(2019)_Build-OutTraffic _ street left turns street left turns

New Hill Holleman Road / Rex Road at Avent Ferry Road / Bartley Holleman Road
(Unsignalized)

Existing (2008) Traffic Short delays for minor Short delays for minor
street left turns street left turns

Projected (2015) Construction Traffic Long delays for minor Long delays for minor
street left turns street left turns

Projected (2019) Build-Out Traffic Long delays for minor Short delays for minor
street left turns street left turns

Old US 1 at Shearon Harris Road (Unsignalized)

Existing (2008) Traffic Short delays for minor Short delays for minor
Existing_(2008)_Tra___c_ street left turns street left turns
Projected (2015) Construction Traffic Short delays for minor Short delays for minor

street left turns street left turns

Projected (2015) Construction Traffic with Short delays for minor Short delays for minor
Proposed Interchange street left turns street left turns

Projected (2019) Build-Out Traffic Short delays for minor Short delays for minor
street left turns street left turns
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Table 8.0-B
Level-of-Service Summary

AM Peak Hour PM Peak Hour
Condition LOS LOS

Shearon Harris Road at Main Driveway (Unsignalized)

Existing (2008) Traffic Short delays for minor Short delays for minor
street left turns street left turns

Projected (2015) Construction Traffic Moderate delays for minor Moderate delays for
street left turns minor street left turns

Projected (2015) Construction Traffic with Short delays for minor Short delays for minor
Proposed Interchange street left turns street left turns

Shearon Harris Road at Construction Driveway (Unsignalized)

Projected (2015) Construction Traffic Long delays for minor Moderate delays for{ street left turns minor street left turns
Projected (2015) Construction Traffic with Short delays for minor Long delays for minor
Proposed Interchange street left turns street left turns

Shearon Harris Road at Proposed US 1 Southbound Ramps (Unsignalized)

Projected (2015) Construction Traffic with Moderate delays for minor Moderate delays for
Proposed Interchange street left turns minor street left turns
Projected (2019) Build-Out Traffic Short delays for minor Short delays for minor

street left turns street left turns

Shearon Harris Road at Proposed US 1 Northbound Ramps (Unsignalized)

Projected (2015) Construction Traffic with Short delays for minor Short delays for minor
Proposed Interchange street left turns street left turns

Projected (2019) Build-Out Traffic Short delays for minor Short delays for minor
street left turns street left turns

Shearon Harris Road at Proposed Service Road (Unsignalized)

Projected (2015) Construction Traffic Short delays for minor Short delays for ninor
street left turns street left turns

Projected (2015) Construction Traffic with Short delays for minor Long delays for minor
Proposed Interchange street left turns street left turns

Short delays for minor Short delays for minor
street left turns street left turns
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8.1 Old US 1 at New Hill Holleman Road

Analyses indicate that the unsignalized intersection of Old US 1 at New Hill Holleman Road currently

operates with short delays for minor street left turns in the AM and PM peak hours. For the projected

(2015) construction traffic condition, the

intersection is projected to operate with long

delays for minor street left turns in the AM

peak hour and with moderate delays for minor

street left turns during the PM peak hour. For

the projected (2015) construction traffic

condition with the proposed interchange, the

intersection is projected to operate with long

delays for the minor street left turns in the AM

and PM peak hours. At build-out of the

expansion in 2019, the intersection is expected

to continue to operate with long delays for

New Hill Holleman Road looking north at minor street left turns in the AM and PM peak
Old US I hours.

Long delays are typical for minor street left turns at intersections with major thoroughfares. This

intersection is not expected to meet Manual on Uniform Traffic Control Devices (MUTCD) traffic

signal warrants, and no roadway improvements are recommended at this intersection.

Table 8.1 summarizes the level-of-service (LOS) for the unsignalized intersection of Old US 1 at New

Hill Holleman Road for the existing (2008) traffic, projected (2015) construction traffic, and projected

(2019) build-out traffic conditions.

Table 8.1
Level-of-Service

Old US 1 at New Hill Holleman Road (Unsignalized)

AM Peak Hour PM Peak Hour
Condition LOS LOS

Existing (2008) Traffic Short delays for minor Short delays for minor
street left turns street left turns

Projected (2015) Construction Traffic Long delays for minor Moderate delays for minor
street left turns street left turns

Projected (2015) Construction Traffic Long delays for minor Long delays for minor
with Proposed Interchange street left turns street left turns

Projected (2019) Build-Out Traffic Long delays for minor Long delays for minor
street left turns street left turns
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8.2 New Hill Holleman Road at US 1 Southbound Ramps

Analyses indicate that the unsignalized intersection of New Hill Holleman Road at US 1 Southbound

Ramps currently operates with short delays for minor street left turns in the AM and PM peak hours.
For the projected (2015) construction traffic condition, the intersection would be expected to meet

MUTCD traffic signal warrants, and the following roadway improvements would be needed:

* Widen the overpass from two lanes to four lanes to provide a second southbound through lane on

New Hill Holleman Road and left-turn lanes in both directions on New Hill Holleman Road

* Construct westbound dual left-turn lanes on the US 1 Southbound off-ramp with 200 feet of storage

* Install a traffic signal

With the roadway improvements listed above, this intersection would be expected to operate at level-of-

service (LOS) C in the AM and PM peak hours for the projected (2015) construction traffic condition.

For the projected (2015) construction traffic condition with the proposed interchange, the intersection in

its current configuration is projected to operate with long delays for minor street left turns in the AM and
PM peak hours. At build-out of the expansion in 2019, the intersection is expected to continue to

operate with long delays for minor street left turns in the AM and PM peak hours.

Long delays are typical for minor street left turns at intersections with major thoroughfares. With the
new interchange on US 1 in place, this intersection is not expected to meet MUTCD traffic signal

warrants, and no roadway improvements are recommended at this intersection.

Table 8.2 summarizes the level-of-service (LOS) for the unsignalized intersection of New Hill Holleman
Road at US 1 Southbound Ramps for the existing (2008) traffic, projected (2015) construction traffic,

and projected (2019) build-out traffic conditions.

Table 8.2
Level-of-Service

New Hill Holleman Road at US I Southbound Ramps

AM Peak Hour PM Peak Hour
LOS (Delay) LOS (Delay)

Existing (2008) Traffic Short delays for minor Short delays for minor
street left turns street left turns

Projected (2015) Construction Traffic- C (26.8) C (23.3)
Signalized

Projected (2015) Construction Traffic Long delays for minor Long delays for minor
with Proposed Interchange street left turns street left turns

Projected (2019) Build-Out Traffic Long delays for minor Long delays for minor
street left turns street left turns
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8.3 New Hill Holleman Road at US 1 Northbound Ramps

Analyses indicate that the unsignalized intersection of New Hill Holleman Road at US I Northbound

Ramps currently operates with short delays for

minor street left turns in the AM and PM peak

hours. For the projected (2015) construction

traffic condition, the following roadway

improvements would be needed:

" Widen overpass to provide an exclusive

southbound left-turn lane on New Hill

Holleman Road with 125 feet of storage
" Construct an exclusive northbound right-

turn lane on New Hill Holleman Road that

extends to Friendship Road
" Construct an exclusive eastbound right-turn New Hill Holleman Road looking north at US I

lane on the US I northbound off-ramp with Northbound Ramps

125 feet of storage

With the roadway improvements listed above, the intersection would be projected to operate with short

delays for minor street left turns in the AM and PM peak hours for the projected (2015) construction

traffic condition.

For the projected (2015) construction traffic condition with the proposed interchange, the intersection in

its current configuration is projected to operate with moderate delays for the minor street left turns in the

AM peak hour and with short delays for the minor street left turns during the PM peak hour. At build-

out of the expansion in 2019, the intersection is expected to operate with moderate delays for minor

street left turns in the AM and PM peak hours. No roadway improvements are recommended at this

intersection with the proposed interchange in place.
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Table 8.3 summarizes the level-of-service (LOS) for the unsignalized intersection of New Hill Holleman

Road at US 1 Northbound Ramps for the existing (2008) traffic, projected (2015) construction traffic,

and projected (2019) build-out traffic conditions.

Table 8.3
Level-of-Service

New Hill Holleman Road at US 1 Northbound Ramps (Unsignalized)

AM Peak Hour PM Peak Hour
Condition LOS LOS

Existing (2008) Traffic Short delays for minor Short delays for minor
street left turns street left turns

Projected (2015) Construction Traffic Short delays for minor Short delays for minor
street left turns street left turns

Projected (2015) Construction Traffic Moderate delays for minor Short delays for minor
with Proposed Interchange street left turns street left turns

Projected (2019) Build-Out Traffic Moderate delays for minor Moderate delays for minor
street left turns street left turns
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