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I. Introduction

The Town of Jericho is evaluating paving the remaining gravel portion of Skunk Hollow Road.
To aid in their decision, they would like to compare the cost of paving this portion to the cost of
maintaining it as a gravel road in its current service condition. The gravel portion of Skunk
Hollow Road is approximately 0.8 miles in length and lies between two paved portions of the
road, to the north and south. Working with the CCMPO, the Town has retained DuBois & King
to develop the cost comparison.

DuBois & King’s work on this assignment has consisted of conducting a kick-off meeting to
review the project, obtain maintenance information on this gravel segment, and discussing the
extent of the proposed paving. A site visit was also conducted to obtain roadway widths and the
limits of the proposed paving. We then performed a life-cycle cost analysis for paving the gravel
section of the road, and for maintaining this segment of road in its current state.

II. Background and Existing Conditions

Skunk Hollow Road is accessed
from VT 117 to the south and
Plains Road and VT 15 to the
north. Skunk Hollow Road
experiences traffic from the many
residences along the road, as well
as cut-through traffic accessing VT
117 and VT 15, among other roads.
The Annual Average Daily Traffic
(AADT) for this road is
approximately 1,500  vehicles,
which is very high for a gravel
road.

The gravel portion of Skunk
Hollow Road is approximately 0.8-
miles in length and is the final North End of the Gravel Portion of Skunk Hollow Road
remaining gravel portion in the

middle of the approximate 2.5-mile road. Roadway widths along this stretch are approximately
25 to 26 feet. This segment of the road requires frequent grading during the summer months,
and additional maintenance during the winter months. The additional maintenance during winter
is due to the fact that a different truck is needed to plow and sand this portion of the road than the
paved portion. Because of the frequent grading, a loose gravel surface continually covers the
road, creating poor traction on the roadway. The gravel portion of the road is costly for the
Town to maintain and is associated with other safety issues; therefore consideration of paving,
including a cost analysis is warranted.
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ITII. Typical Roadway Section and Project Limits

In order to perform an accurate cost estimate for the proposed paving, a conceptual typical
roadway section was developed, and is included in Appendix B. Based on information provided
by the Town, between 2007 and 2009 the gravel portion of Skunk Hollow Road has had
significant reconstruction work. The roadway subbase has been reconstructed along the entire
stretch of road, and underdrain has been installed in sections. Because of this work, the roadway
is very close to being prepared for paving. Approximately 6-inches of crushed gravel has been
assumed for replacing worn off or inadequate surface material, and re-grading of the subbase.
The Town standards of a 3” base course of pavement and 1~ wearing course is used for the cost
analysis.  Additional incidentals such as pavement markings, aggregate shoulders, and
mobilization, which are necessary to complete the work, have been included in the estimate.

The roadway width has been obtained from the drawings of the reconstruction work, as well as
verified through field measurements. The project length has been obtained from aerial photos of
the roadway and confirmed through field measurements. A baseplan of the general project area
using aerial photos and showing the limits of proposed paving is included in Appendix A.

IV. Life-Cycle Cost Analysis

Life-cycle costs were developed for the two alternatives considered; paving the existing gravel
portion of the road, and maintaining the segment of road as gravel.

The paving alternative costs were developed by measuring quantities of paving and gravel, and
applying unit prices obtained from VTrans for roadway construction projects. Because the unit
price for bituminous concrete pavement is critical to the overall cost, unit prices used on projects
of similar length and nature were considered. An annual maintenance was also factored into the
overall cost. Maintenance costs for the paved alternative are considerably less than the gravel
alternative. Salting and sanding will be required, although the time spent on these operations will
be less than it would be under the gravel alternative because a separate truck is not necessary. A
quantity and price for the salt and sand that would be required has been obtained from the Town.
The paving alternative construction cost is included in Appendix C.

The gravel alternative maintenance costs are based on data obtained from the Town and are
included in Appendix D. The maintenance costs stem from the time and materials to grade the
road in the summer and the time and materials to plow and sand the road in the winter. The
gravel road segment maintenance costs occur on an annual basis and the paving costs will occur
only once, with a smaller annual maintenance cost. Therefore, a life-cycle cost analysis is
necessary to accurately compare the two alternatives.

The life-cycle cost analysis is based on the following assumptions: A 20-year pavement service
life, and a 2.50% annual rate of inflation (U.S. Department of labor — bureau of labor and
statistics, 10-year average). We assume the Town would have a 5% annual rate of return, or
discount rate, for our calculations. The costs included in the calculations are subject to change
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due to fluctuations in the cost of labor, materials, and economic conditions, and are based on the
assumptions mentioned above. The present worth calculations are included as Appendix E.

A summary of the cost analysis is indicated below:

Table 1 — Summary of Life-Cycle Cost Analysis

Initial Cost Annual Cost* | Rate of Return | Life-Cycle Cost
(Discount Rate) | (Present Worth) **
Paved Road $340,000 $900 5% $337,577
Alternative
Gravel $0.00 $19,395 5% $296,684
Maintenance
Alternative

* First year
**The life-cycle cost reported in the above table is the cost of the alternative at present value (in today’s dollars)
considering a 20-year service life.

V. Summary and Conclusion

Life-cycle costs have been developed for each alternative considered; paving the road segment
and maintaining the segment as a gravel road. The results of the life-cycle cost analysis yielded
the conclusion that maintaining the gravel roadway will be the less costly alternative than paving
the gravel road, considering the assumptions discussed earlier. It should be noted that paving of
the road is eligible for a class II town highway paving grant up to $175,000. If the Town were to
receive a paving grant, the amount of funding required by the Town for the paving alternative
would drastically decrease.

The decision to pave this section of road should consider more than the costs. There are other
qualitative benefits of a paved road over a gravel road including; increased roadway safety,
improved riding comfort, less wear and tear to vehicles, decreased dust/mud, and less wear on
maintenance equipment. In addition, the Town’s roadway resources would not be burdened with
the frequent upkeep. There are some perceived benefits of a gravel road including slower
vehicle speeds and keeping with the rural nature of the state. The Town should consider all
benefits and costs associated with each alternative, both quantitative and qualitative, when
deciding upon which alternative to advance.
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APPENDIX A

PROJECT BASE PLAN
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APPENDIX B

CONCEPTUAL TYPICAL ROADWAY SECTION
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APPENDIX C

OPINION OF PROBABLE CONSTRUCTION COST - PAVED ROADWAY
ALTERNATIVE



JoB 520908 - Quaker Whiteface Road Bridge
m . O Randolph, VT 05060  (802) 728-3376
BO]S O Bedford, NH03063  (603) 637-1043 SHEET NO. 1 OF 1
e, O Wiliston, VT 05495 (802) 878-7661
E’Klng CALGULATED BY: RHB DATE: _31-Jan-11
Engineering # Planning & Development # Management CHECKED BY: EPD DATE: _Sf-Jan 11
SCALE:
OPINION OF PROBABLE CONSTRUCTION COST
PAVED ROADWAY ALTERNATIVE
ITEMNO. |DESCRIPTION uniT | auant. | unITPRICE | AMOUNT
30125 [SUBBASE OF GRUSHED GRAVEL, COARSE GRADED oy | 2000 $28.00 $56,000.00
40212 |AGGREGATE SHOULDERS TON| 315 $18.00 $5,670.00
40465  |EMULSIFIED ASPHALT owt | 30 $42.00 $1,260.00
40625  |BITUMINOUS CONCRETE PAVEMENT TON | 2700 $80.00 $216,000.00
630.15 |FLAGGERS HR | 250 $21.00 $5,250.00
635.11  [MOBILIZATION / DEMOBILIZATION Ls 1 $30,863.00 | $30,863.00
64110 |TRAFFIC CONTROL Ls 1 $12,000.00 | $12,000.00
646.400 |DURABLE 4 INCH WHITE LINE tF | 8300 $0.75 $6,225.00
646.410 |DURABLE 4 INCH YELLOW LINE tF | 8300 $0.75 $6,225.00
\ [ ||
Subtotal $339,493.00
Rounding $507.00
NN RN
Estimate TOTAL $340,000.00

Note:

In providing opinions of probable construction cost, the Client understands that D&K has no control over the cost or availability of labor, equipment or materials,
or over market conditions or the Contractor's method of pricing, and that our Opinion of Probable Construction Costs are made on the basis of our professional
judgment and experience. D&K makes no warranty, expressed or implied, that the bids or the negotiated cost of the Work will not vary from the Opinion of

Probable Construction Cost provided herein.

Paving Alternative Estimate.xls
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APPENDIX D

GRAVEL ROAD MAINTENANCE COSTS



Town of Jericho
Highway Department

Kenny Barkyoumb, Road Commissioner

Maintaining 7/10" of a mile of graveled road on Skunk Hollow in between two sections of asphalt
on each end. Which means a special truck being use to take cate of this section of the road.

For 2010

Summer Maintenance:

" Grading from the date 3/18 — 11/20 15 times —total hours of grading is 45 hours
$150.00 per hour x 45=$6,750.00

Gravel used during summer maintenance 112 yards of 3/4” plant mix |
$8.45 per yard x 112= $946.40

Chloride use for summer maintenance-5 months @ 800 gallons per month
.87 cents per gallon x 4000 =$3,480.00

Total of summer maintenance: $11,176.40

Winter Maintenance:

The 7/10™ portion of gravel road was sanded 73 times. 4 yards of sand used each time.
Yard of sand $8.15 x 73= $2,379.80

Plowed 73 times
$80.00 per hour x 73=$5,840.00

Total Wint%lé_ maintenance $8, 219.00

Totg@ of winter & summer maintenance: $19,395.40

PO Box 39, (67 VT Rte. 15), Jericho VT 05465 + www.jerichovt.gov
Phone (802) 899-9970 x3 + Fax (802) 899-5549 ¢+ e-mail: todit@jerichovt.gov



APPENDIX E

PRESENT WORTH COST CALCULATIONS



Assuming a 2.5% inflation rate, and a 5% rate of return, the present worth calculates as:

Paving
Cash Flow Summary:
Year (n) Paving & Maintenance Cost
1 $340,900.00
2 $922.50
3 $945.56
4 $969.20
5 $993.43
6 $1,018.27
7 $1,043.72
8 $1,069.82
9 $1,096.56
10 $1,123.98
11 $1,152.08
12 $1,180.88
13 $1,210.40
14 $1,240.66
15 $1,271.68
16 $1,303.47
17 $1,336.06
18 $1,369.46
19 $1,403.69
20 $1,438.79
Total Cost (present worth) to Pave = $337,577.00
Gravel

Cash Flow Summary:
Year (n)  maint. Cost

1 $19,395.00
2 $19,879.88
3 $20,376.87
4 $20,886.29
5 $21,408.45
6 $21,943.66
7 $22,492.25
8 $23,054.56
9 $23,630.92
10 $24,221.70
11 $24,827.24
12 $25,447.92
13 $26,084.12
14 $26,736.22
15 $27,404.63
16 $28,089.74
17 $28,791.99
18 $29,511.79
19 $30,249.58
20 $31,005.82

Total Cost (present worth) to maintain = $296,684.00



