The approximate cost of an extension is $8,700 per linear foot.

Cantilever Walkway off Headwall of Culvert

A less conventional method of creating a path beside the culvert would be to
have a diagonal bracket support the overhanging section of the walk and
transferring the load into the vertical wall of the culvert. This solution creates a

load path transferring the pedestrian load directly to the foundation of the culvert.
This would likely have no impact on traffic.

The cost of this alternative would be approximately $30,000.

Parsons Brinckerhoff Page 13



Bridge Across Stream near Culvert

The third option is to build abutments near the culvert and span between them
with a bridge. This option would be very similar to any other bridge crossing
along the greenway. The cost per linear foot would increase compared to the
other options as the bridge requires a longer span.

Parsons Brinckerhoff Page 14



Bolin Creek Greenway Phase Il
Schematic Cost Estimate

Appendix C

NOTE: Costs shown are preliminary, order-of-magnitude estimates intended for planning purposes only.

SEGMENT 1: MARTIN LUTHER KING, JR. BOULEVARD UNDERPASS TO

UMSTEAD DRIVE

Option 1A. Stream-level crossing under MLK Blvd*

DEMOLITION
Item Qty. Cost/ unit Subtotal
Site
Clearing and Demolition 53000 0.25 sf $13,250
Sub-Total $13,250
ADD 6% FOR DUMPING FEES $795
TOTAL FOR DEMOLITION $14,045
GENERAL CONSTRUCTION
Site work
Material Qty. Cost/ unit Subtotal
Surveying 1 2000 Is $2,000
Grading 40 $9.50 cy $380
4" Concrete Trail 333 $70.00 sy $23,310
6" Concrete Trail under culvert 200 $200.00 If $40,000
Impact fees for permit 1 $40,000.00 Is $40,000
Planting
Allow 1 $4,000.00 Is $4,000
SITE CONSTRUCTION TOTAL $109,690
DEMOLITION $14,045
Subtotal $123,735
Contractor Overhead and Profit $123,735 0.1 $12,373.50
Contractor Mobilization and bonds $136,108.50 0.04 $5,444
15% Contingency $141,552.84 0.15 $21,233
Total Cost Option 1A $162,786
Option 1B. Construct new underpass beneath MLK Blvd.
Delete Trail under culvert ($35,000)
Delete some In-stream impact fees ($35,000)
Add underpass tunnel (assume sitework similar) $400,000
Net cost increase/(reduction) $330,000
Total Cost with Option 1B $492,786

Note: Permit fees for in-channel work under Option 1A (USACE nationwide permit)

may be up to $40,000 given extent of impacted area. These fees would be
substantially offset in Option 1B, though the project as a whole will require
by USACE in any event.

permitting

* Recommended Option, included in Summary Sheet at end of estimate.

Lappas + Havener, PA BolinCk-Phase lll-cost estimate.xls

$3.07 per SF
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Bolin Creek Greenway Phase Il Appendix C
Schematic Cost Estimate
NOTE: Costs shown are preliminary, order-of-magnitude estimates intended for planning purposes only.

SEGMENT 1: MARTIN LUTHER KING, JR. BOULEVARD UNDERPASS TO
UMSTEAD DRIVE

Option 1C. Use existing culvert to pass beneath Umstead Drive*
As shown in Sketch Plan 1A.4

Modify existing culvert to provide clearance * $60,000
Acquire property for trail siting on south bank $141,000
Additional demolition (house and site), south bank $40,000
Net cost increase/(reduction) $241,000
Base Cost, Option 1A $162,786
Total Cost with Option 1C* $403,786

Notes: 1. If culvert must be replaced and not modified, cost for replacing culvert may
be in the $600-800,000 range. 2. Tax value shown; market value is often substantially
higher than tax value.

* Recommended Option, included in Summary Sheet at end of estimate.

Lappas + Havener, PA BolinCk-Phase lll-cost estimate.xls 10/17/2006



Bolin Creek Greenway Phase |l
Schematic Cost Estimate

NOTE: Costs shown are preliminary, order-of-magnitude estimates intended for planning purposes only.

SEGMENT 2: UMSTEAD DRIVE TO PRITCHARD AVENUE

Option 2A: Alignment on south side of creek *

Lappas + Havener, PA

DEMOLITION
Item Qty. Cost/ unit Subtotal
Site
Clearing and Demolition 40000 0.25 sf $10,000.00
Sub-Total $10,000.00
ADD 6% FOR DUMPING FEES $600.00
TOTAL FOR DEMOLITION $10,600.00
GENERAL CONSTRUCTION
Site work
Material Qty. Cost/ unit Subtotal
Surveying 1 $5,000.00 Is $5,000.00
Grading 370 $9.50 cy $3,515.00
4" Concrete Trail 1333 $70.00 sy $93,310.00
Class A Rip Rap
70' Ped Bridge with abutments 1 $250,000.00 ea $250,000.00
Modular Block Retaining Wall 480 $45.00 ff $21,600.00
Erosion Control
Allow 1 $4,000.00 Is $4,000.00
Planting
Allow 1 $2,000.00 Is $2,000.00
SITE CONSTRUCTION TOTAL $379,425.00
DEMOLITION $10,600.00
Subtotal $390,025.00
Contractor Overhead and Profit $390,025 0.1 $39,002.50
Contractor Mobilization and bonds $429,027.50 0.04 $17,161.10
15% Contingency $446,188.60 0.15 $66,928.29
Total Option 2A $513,116.89 $12.83 per SF

Option 2B: Alignment on north side of creek

Delete Bridge 1 ($250,000.00) ea

Delete Culvert Ext at Pritchard 1 ($30,000.00) ea
Add clearing of trees, north side 1 $25,000.00 Is
Add traffic control 1 $20,000.00 Is
Add traffic barrier 1600 $100.00 If
Add culvert extension at Umstear 1 $40,000.00 Is
Add differential cost for viaduct 6000 $10.00 sf

($250,000.00)
($30,000.00)
$25,000.00
$20,000.00

$160,000.00
$40,000.00
$60,000.00

Net cost increase/(reduction)
Total Cost with Option 1B

($105,000.00)
$408,116.89

Note: Option 2B may result in higher costs than shown here due to its proximity to Umstead Drive
roadway. Option 2B will also result in substatially higher impacts to creek and is therefore not

recommended.

* Recommended Option, included in Summary Sheet at end of estimate.

BolinCk-Phase llI-cost estimate.xls
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Bolin Creek Greenway Phase Il
Schematic Cost Estimate

Appendix C

NOTE: Costs shown are preliminary, order-of-magnitude estimates intended for planning purposes only.

SEGMENT 3: PRITCHARD AVENUE TO UMSTEAD PARK

Option 3A: Realigh Umstead Drive immediately west of Pritchard

Site
Clearing and Demolition 12000 0.5 sf $6,000
Sub-Total $6,000
ADD 6% FOR DUMPING FEES $360
TOTAL FOR DEMOLITION $6,360
GENERAL CONSTRUCTION
Site work
Material Qty. Cost/ unit Subtotal
Surveying 1 $5,000.00 Is $5,000
Grading 400 $9.50 cy $3,800
Retaining Walls, N side Umstead 225 $45.00 sff $10,125
Add roadway design fee 1  $30,000.00 Is $30,000
New roadway 1333 $50.00 sy $66,650
Extension of Culvert at Pritchard 1 $30,000.00 Is $30,000
Ped Bridge with abutments 1 $250,000.00 ea $250,000
4" Concrete Trail 167 $70.00 sy $11,690
4" Concrete Trail w/ turned edge 200 $175.00 If $35,000
Storm Drainage
Storm Drainage -RCP Pipe 100 $40.00 If $4,000
Erosion Control
Allow 1 $2,000.00 Is $2,000
Planting
Allow 1 $2,000.00 Is $2,000
SITE CONSTRUCTION TOTAL $450,265
DEMOLITION $6,360
Subtotal $456,625
Contractor Overhead and Profit $456,625 0.1 $45,662.50
Contractor Mobilization and bonds $502,287.50 0.04 $20,092
15% Contingency $522,379.00 0.15 $78,357
Total Option 3A $600,736

Option 3B: Viaduct construction, limited road work

Delete Retaining Walls, N side rd 1 ($10,125.00) ea ($10,125.00)
Delete roadway work 1 ($66,650.00) ea ($66,650.00)
Add tree clearing, N side creek 1 $20,000.00 Is $20,000.00
Add differential cost for viaduct 200 $45.00 If $9,000.00
Net cost increase/(reduction) ($47,775.00)
Total Cost with Option 3B $552,960.85

Note: Roadway redesign fees would be incurred under Option 3A. However, Increased
impacts to creekside trees under 3B, and potential enhanced safety associated with

road realignment, recommend 3A as the preferred option-see report text.

Lappas + Havener, PA

BolinCk-Phase llI-cost estimate.xls
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Bolin Creek Greenway Phase Il
Schematic Cost Estimate

Appendix C

NOTE: Costs shown are preliminary, order-of-magnitude estimates intended for planning purposes only.

SEGMENT 3 (CONTINUED): PRITCHARD AVENUE TO UMSTEAD PARK

Option 3C: Route trail through existing culvert along
south side of creek.* As shown in Sketch 3C.

Relocate Water Line
Acquire additional easement *
Add 4" Concrete trail

(instead of turned edge trail)

1 $25,000.00 ea

1 $110,200.00 ea
250 $70.00 sy

Delete one trail bridge across creek
Delete Retaining walls N side Umstead

Delete roadway design fee
Delete new roadway

Delete 4" Conc trail w/turned edge

$25,000.00

$110,200.00
$17,500.00

($250,000.00)
($10,125.00)
($30,000.00)
($66,650.00)
($29,000.00)

Net cost increase/(reduction)
Cost Option 3A (from above)
Total Cost with Option 3C

($233,075.00)
$600,735.85
$367,660.85

Note: 1. Cost shown assumes fee simple acquisition of 40' wide corridor measured from
centerline of creek at a cost of $300,000 per acre. Accurate cost and feasibility of such a
transaction is conjectural at this time. Legal and transaction fees should also be anticipated.

* Recommended Option, included in Summary Sheet at end of estimate.

Lappas + Havener, PA
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Bolin Creek Greenway Phase Il
Schematic Cost Estimate

Appendix C

NOTE: Costs shown are preliminary, order-of-magnitude estimates intended for planning purposes only.

SEGMENT 4: UMSTEAD PARK

Option 4A: Enter park south of Bolin Creek*

DEMOLITION
Item Qty. Cost/ unit Subtotal
Site
Clearing and Demolition 28000 0.25 sf $7,000
Removal of 2 bridges 1 6000 Is $6,000
Sub-Total $13,000
ADD 6% FOR DUMPING FEES $780
TOTAL FOR DEMOLITION $13,780
GENERAL CONSTRUCTION
Site work
Material Qty. Cost/ unit Subtotal
Surveying 1 $5,000.00 Is $5,000
Grading 520 $9.50 cy $4,940
4" Concrete Trail 1555 $70.00 sy $108,850
Ped Bridge with abutments 1 $250,000.00 ea $250,000
Modular Block Retaining Wall 0 $45.00 ff $0
Erosion Control
Allow 1 $3,000.00 Is $3,000
Planting
Allow 1 $5,000.00 Is $5,000
SITE CONSTRUCTION TOTAL $376,790
DEMOLITION $13,780
Subtotal $390,570
Contractor Overhead and Profit $390,570 0.1 $39,057.00
Contractor Mobilization and bonds $429,627.00 0.04 $17,185
15% Contingency $446,812.08 0.15 $67,022
Total Option 2A $513,834
Option 4B: Enter park north of Bolin Creek
Add roadway design fee 1 $60,000.00 Is $60,000.00
Add traffic control 1  $10,000.00 Is $10,000.00
Add roadway demo 10500 $0.50 sf $5,250.00
Add sitework for roadway 1000 $9.50 cy $9,500.00
Add new roadway 1170 $30.00 sy $35,100.00
Net cost increase/(reduction) $119,850.00
Total Cost with Option 4B $633,683.89

* Recommended Option, included in Summary Sheet at end of estimate.

Lappas + Havener, PA BolinCk-Phase lll-cost estimate.xls
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Bolin Creek Greenway Phase Il Appendix C

Schematic Cost Estimate
NOTE: Costs shown are preliminary, order-of-magnitude estimates intended for planning purposes only.

SEGMENT 5: UMSTEAD PARK TO VILLAGE DRIVE

Option 5A: Trail follows widened sidewalk across Village Drive*

DEMOLITION
Item Qty. Cost/ unit Subtotal
Site
Clearing and Demolition 10000 0.25 sf $2,500
Sub-Total $2,500
ADD 6% FOR DUMPING FEES $150
TOTAL FOR DEMOLITION $2,650
GENERAL CONSTRUCTION
Site work
Material Qty. Cost/ unit Subtotal
Surveying 1 $4,000.00 Is $4,000
Grading 300 $9.50 cy $2,850
4" Concrete Trail 480 $70.00 sy $33,600
Erosion Control
Allow 1 $3,000.00 Is $3,000
Planting
Allow 1 $2,500.00 Is $2,500
SITE CONSTRUCTION TOTAL $45,950
DEMOLITION $2,650
Subtotal $48,600
Contractor Overhead and Profit $48,600 0.1 $4,860.00
Contractor Mobilization and bonds $53,460.00 0.04 $2,138
15% Contingency $55,598.40 0.15 $8,340
Total Option 5A $63,938 $6.39 per SF

Option 5B: Route trail through Town-owned land and beneath Village Drive

DEMOLITION
Iltem Qty. Cost/ unit Subtotal
Site
Clearing and Demolition 22000 0.5 sf $11,000
Sub-Total $11,000
ADD 6% FOR DUMPING FEES $660
TOTAL FOR DEMOLITION $11,660
GENERAL CONSTRUCTION
Site work
Material Qty. Cost/ unit Subtotal
Surveying 1  $12,000.00 Is $12,000
Grading 1200 $9.50 cy $11,400
4" Concrete Trail 1222 $70.00 sy $85,540
Ped Bridge with abutments 2 $250,000.00 ea $500,000
Culvert beneath Village Dr. 1 $300,000.00 ea $300,000

Lappas + Havener, PA BolinCk-Phase lll-cost estimate.xls 10/17/2006



Bolin Creek Greenway Phase Il Appendix C
Schematic Cost Estimate
NOTE: Costs shown are preliminary, order-of-magnitude estimates intended for planning purposes only.

Option 5B, continued

Erosion Control

Allow 1 $6,000.00 Is $6,000
Planting

Allow 1 $2,500.00 Is $2,500

SITE CONSTRUCTION TOTAL $917,440

DEMOLITION $11,660

Subtotal $929,100

Contractor Overhead and Profit $929,100 0.1 $92,910.00

Contractor Mobilization and bonds $1,022,010.00 0.04 $40,880

15% Contingency $1,062,890.40 0.15 $159,434
Total Option 5B $1,222,324 $55.56 per SF

Note: A higher unit cost for Option 5B demolition reflects higher site condition
constraints in that Option.

* Recommended Option, included in Summary Sheet at end of estimate.

Lappas + Havener, PA BolinCk-Phase lll-cost estimate.xls 10/17/2006



Bolin Creek Greenway Phase Il
Schematic Cost Estimate

Appendix C

NOTE: Costs shown are preliminary, order-of-magnitude estimates intended for planning purposes only.

SEGMENT 6: VILLAGE DRIVE TO SEAWELL SCHOOL ROAD

Option 6A: Trail follows OWASA Corridor*

DEMOLITION
Item Qty. Cost/ unit Subtotal
Site
Clearing and Demolition 116000 0.25 sf $29,000
Sub-Total $29,000
ADD 6% FOR DUMPING FEES $1,740
TOTAL FOR DEMOLITION $30,740
GENERAL CONSTRUCTION
Site work
Material Qty. Cost/ unit Subtotal
Surveying 1 $15,000.00 Is $15,000
Grading 2400 $9.50 cy $22,800
4" Concrete Trail 6520 $70.00 sy $456,400
Estes Drive underpass 1 $445,000.00 Is $445,000
50' Ped Bridge with abutments 2 $250,000.00 ea $500,000
Erosion Control
Allow 1 $5,000.00 Is $5,000
Planting
Allow 1 $5,000.00 Is $5,000
SITE CONSTRUCTION TOTAL $1,449,200
DEMOLITION $30,740
Subtotal $1,479,940
Contractor Overhead and Profit $1,479,940 0.1  $147,994.00
Contractor Mobilization and bonds $1,627,934.00 0.04 $65,117
15% Contingency $1,693,051.36 0.15 $253,958
Total Option 6A $1,947,009

Option 6B: Widened sidewalk option

Note: This option would delete the cost of the Estes underpass, and add some net
cost by routing the trail along Umstead and Estes instead of the OWASA easement.
Since this work is farther in the future than Segments 1-4, only the preferred option

cost is provided here.

* Recommended Option, included in Summary Sheet at end of estimate.

Lappas + Havener, PA
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Bolin Creek Greenway Phase Il
Schematic Cost Estimate

Appendix C

NOTE: Costs shown are preliminary, order-of-magnitude estimates intended for planning purposes only.

SEGMENT 7: TANYARD BRANCH

DEMOLITION
Item Qty. Cost/ unit Subtotal
Site
Clearing and Demolition 38000 0.25 sf $9,500
Sub-Total $9,500
ADD 6% FOR DUMPING FEES $570
TOTAL FOR DEMOLITION $10,070
GENERAL CONSTRUCTION
Site work
Material Qty. Cost/ unit Subtotal
Surveying 1 $5,000.00 Is $5,000
Grading 700 $9.50 cy $6,650
4" Concrete Trall 2100 $70.00 sy $147,000
Modular Block Retaining Wall 200 $45.00 ff $9,000
Erosion Control
Allow 1 $2,000.00 Is $2,000
Planting
Allow 1 $3,000.00 Is $3,000
SITE CONSTRUCTION TOTAL $172,650
DEMOLITION $10,070
Subtotal $182,720
Contractor Overhead and Profit $182,720 0.1 $18,272.00
Contractor Mobilization and bonds $200,992.00 0.04 $8,040
15% Contingency $209,031.68 0.15 $31,355
Total Segment 7 $240,386

Lappas + Havener, PA BolinCk-Phase lll-cost estimate.xls
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Appendix C

NOTE: Costs shown are preliminary, order-of-magnitude estimates intended for planning purposes only.

SUMMARY OF COSTS BY SEGMENT

Iltem

Segment 1. Stream-level crossing of MLK Blvd and

use of existing culvert at Umstead Drive

2006 Cost

2007 Cost Escalation
2008 Cost Escalation
2009 Cost Escalation
2010 Cost Escalation

Segment 2. Alignment on South side of creek

Segment 3. Use existing culvert at Pritchard and
acquire additional easement between Pritchard and
Umstead Park

2006 Cost

2007 Cost Escalation
2008 Cost Escalation
2009 Cost Escalation
2010 Cost Escalation

2006 Cost

2007 Cost Escalation
2008 Cost Escalation
2009 Cost Escalation
2010 Cost Escalation

Segment 4. Enter Umstead park south of Bolin

Creek

Segment 5. Trail follows widened sidewalk to Village Drive

Lappas + Havener, PA

2006 Cost

2007 Cost Escalation
2008 Cost Escalation
2009 Cost Escalation
2010 Cost Escalation

2006 Cost

2007 Cost Escalation
2008 Cost Escalation
2009 Cost Escalation
2010 Cost Escalation

BolinCk-Phase llI-cost estimate.xls

$403,786
$436,089
$470,976
$508,654
$549,346

$513,117
$554,166
$598,500
$646,380
$698,090

$367,661
$397,074
$428,840
$463,147
$500,199

$513,834
$554,941
$599,336
$647,283
$699,065

$63,938
$69,053
$74,577
$80,544
$86,987
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Bolin Creek Greenway Phase Il
Schematic Cost Estimate

Appendix C

NOTE: Costs shown are preliminary, order-of-magnitude estimates intended for planning purposes only.

SUMMARY OF COSTS, CONTINUED

Segment 6. Village Drive to Seawell School Road

2006 Cost

2007 Cost Escalation
2008 Cost Escalation
2009 Cost Escalation
2010 Cost Escalation

Segment 7. Tanyard Branch trail

2006 Cost

2007 Cost Escalation
2008 Cost Escalation
2009 Cost Escalation
2010 Cost Escalation

GRAND TOTAL ALL SEGMENTS

2006 Cost

2007 Cost Escalation
2008 Cost Escalation
2009 Cost Escalation
2010 Cost Escalation

Note: Escalation is based on 8% increase per year.

Lappas + Havener, PA

BolinCk-Phase llI-cost estimate.xls

$1,947,009
$2,102,770
$2,270,991
$2,452,671
$2,648,884

$240,386
$259,617
$280,387
$302,818
$327,043

$4,049,731
$4,373,710
$4,723,606
$5,101,495
$5,509,614
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