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Executive Summary

This roadway Preliminary Engineering Report (PER) was developed under contract administered by the
Lewis and Clark County Public Works office. The PER is intended to provide an initial evaluation of the
Valley Drive corridor bound by Lewis Street on the southern end and York Road on the northern end.
The PER evaluates road deficiencies and identifies future needs, thereby providing an assessment of
improvements necessary to meet or exceed current County road standards. This report is also intended
to provide base reconstruction cost estimates to aid the county in funding development to meet the
purpose and need for the desired road improvements.

ES.1. Summary of Findings

The existing roadway does not meet several minimum design criteria presented as guidance by the
American Association of State Highway and Transportation Officials (AASHTO), or the minimum
standards set by Lewis and Clark County. Likewise, the current pavement structure is deficient to meet
the needs of the projected loadings it will experience within the study’s evaluation period. Although the
horizontal and vertical alignments are within minimum accepted standards, the aspects of the highway
measured from the edge of the traveled way outward to include cut and fill slopes are below safety
standards for a facility classified in the Greater Helena Area Transportation Plan — 2004 Update as a
Minor Collector.

Based on the evaluation presented herein, we estimate the cost to reconstruct the road to meet
assigned design criteria to be approximately $1.15 million per mile. This cost estimate includes further
engineering, traffic control during construction, right-of-way acquisition and other contingencies.

Base construction cost is estimated to be approximately $773,000 per mile, excluding costs for
additional right-or-way, final engineering etc. In comparison, an American Recovery and Reinvestment
Act (ARRA) safety improvement project was constructed in 2009 along a segment of Wylie Drive, one
mile west of Valley Drive. This project was administered by the Montana Department of Transportation
(MDT). The bids received on this 0.81 mile reconstruction project ranged approximately $847,000 to
$996,000; equivalent to $1,046,000 to $1,230,000 per mile.

Robert Peccia & Associates iv|Page
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1. Introduction

This roadway Preliminary Engineering Report (PER) was prepared by Robert Peccia and Associates (RPA)
under contract with Lewis and Clark County, Montana. The contract is administered by the Lewis and
Clark County Public Works office. The study segment is a portion of Valley Drive between Lewis Street
and York Road, north of the City of East Helena. The study segment is further described in the following
section.

This segment of Valley Drive is considered a high-priority road by County staff to receive reconstructive
improvements. The prioritization is in some part due to increasing roadway maintenance needs
indicative of the impacts caused by current traffic use. Proposed development will add a proportional
amount of new traffic, which will continue to contribute to the road’s deterioration.

This PER is prepared as an initial task to analyze the deficiencies of the roadway. By evaluating the
road’s structural and geometric deficiencies or needs, and obtaining an initial snapshot of what
improvements are necessary to meet or exceed County road standards, Lewis and Clark County can then
better identify funding requirements, and begin subsequent planning for engineering and construction.

In accordance with Chapter Xl of the current December 18, 2007 Lewis and Clark County Subdivision
Regulations (Amended May 18, 2010), Part H Streets and Roads, the County will also utilize this
document to calculate the pro-rata cost share of each new development that contributes traffic impacts
to this study segment as a part of its impact corridor. The pro-rata share for each impact will then be
reserved to help build the funding needed in part to ultimately reconstruct the roadway as a whole or in
separate phases.

RPA has prepared this report with services rendered to meet or exceed those of the practicing
consulting engineering industry under similar budget and time restraints. No warranty, expressed or
implied, is made.

1.1. Location and Description

Valley Drive lies within the easterly portion of what is locally known as the Helena Valley. The study
area begins at the intersection with Lewis Street. The project extends northerly for approximately 3.5
miles, terminating at its intersection with York Road. Refer to the project area map, Figure 1.1.

For the purpose of this study, Milepost [MP] 0.00 is considered as the start of the project corridor at the
intersection with Lewis Street. The mileposts increase in a south to north direction. From Milepost
0.00, Valley Drive continues due north along the section lines. The project corridor terminates at MP
3.50 at the intersection with York Road. It should be noted that the portion of Valley Drive from MP

Robert Peccia & Associates 1|Page
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0.00 to approximately MP 0.75 lies within the East Helena city limits. As such, this section of the
corridor is not in County jurisdiction.

1.2. Methodology to Develop Report

Various field methods were used to obtain existing geometric information to aid in the development of
this report. The work conducted is indicative of the preliminary nature of this project’s current status
and level of design and development. Explicitly, formal survey work of setting control and then
completing instrumental topographical survey was not completed. As such, CADD based design work
has not been undertaken, except for some basic diagramming.

Field reviews were completed in March 2011. For on-site field reviews, most measurements were taken
with a steel tape. Longer measurements were obtained using a wheel tape. For slope or grade
estimates, a four-foot long digital smart level was used to record the information in degrees or percent
format. This then was converted to approximate slope rates, such as horizontal:vertical (h:v) for
describing existing road fill or cut slope rates as an example. For longer measurements, such as checking
sight distances, a hand-held laser rangefinder was used. GIS information was used to supplement the
field data collection effort as well as minimizing walking and windshield review time.

1.3. Reference Standards

The reference standards used in this study are those specified by the Lewis and Clark County Subdivision
Regulations. Specifically, in the regulation’s Appendix J, Road Standards, referenced documents include
American Association of State Highway and Transportation Officials (AASHTO) and Montana Department
of Transportation (MDT) publications amongst others. These standards were followed, with the County
standards governing all others if design information is provided for the specific item being evaluated. If
we deemed it appropriate to use other reference materials, then those materials are documented in this
report.

Robert Peccia & Associates 2|Page
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2. Background Data

Background data was collected for the project corridor from various sources and was used to
supplement the field data collection efforts discussed later in this report. The background data was
used in conjunction with the field collected data to help establish baseline conditions and to assess
areas deficient to current roadway standards. This section of the report provides a summary and
analysis of the available background data.

2.1. Traffic

Lewis and Clark County completes annual traffic counts for roads under their jurisdiction. The County
recognizes the importance of methodically collecting traffic data to analyze traffic growth characteristics
and help assess each road’s maintenance needs.

Abelin Traffic Services (ATS) of Helena has in the recent years been contracted with the County to
complete their Traffic Count Program. 2009 traffic counts for segments of this road study were
completed by ATS in August 2009. 2009 data is used in this report as geotechnical review for this
project started at that time. The 2009 traffic data was the most current available data posted on the
Lewis and Clark County website. The county determined to proceed with this PER’s preparation in 2010.

ATS converts the raw data traffic counts into Average Annual Daily Traffic (AADT) to provide an accurate
traffic volume regardless of which month, day or hours the counts were performed. For the purpose of
this study, a 3.1% heavy vehicle factor was assumed for Valley Drive based on vehicle classification
counts conducted on the nearby Lake Helena Drive which ranged between 3.1% to 5.9% heavy trucks.
This then was used to complete a road surfacing evaluation as a part of this PER.

Lewis and Clark County also provided RPA with the historical traffic counts for Valley Drive. The AADT
counts date back 20 years to give a baseline of information to characterize traffic growth. RPA plotted
the historical counts to assess the annual growth rate. An exponential growth trend line was established
to represent historic traffic conditions and to project out to a future 20-year evaluation period to year
2031. The historic traffic counts, as well as the trend line evaluation, are included in Appendix A of this
report.

It should be noted that construction was ongoing along Canyon Ferry Road during the 2009 data
collection. It appears that the ongoing construction significantly skewed 2009 traffic values. As such, a
comparison of 2008 and 2009 AADT values is shown in Table 2.1. Estimated 2011 AADT values, along
with projected 2031 values, were calculated using the exponential growth trend calculated based on the
historical traffic data discussed previously. In addition to showing existing and projected AADT traffic
values, Table 2.1 gives the estimated exponential growth rates experienced along each road segment
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based on the linear trend analysis. A weighted average growth rate combining all traffic count locations
along the project corridor is also provided.

Table 2.1: Average Annual Daily Traffic (AADT)

Valley Drive AADT
Site ID Location 2008 2009 2011® 2031®  Growth®
7B-72 S. of York Rd 345 684 393 469 0.89%
7B-73 N. of Howard Rd 386 709 548 1505 5.18%
7B-74 N. of Canyon Ferry Rd 1423 878 1663 3285 3.46%
7B-75 S. of Canyon Ferry Rd 1836 2963 2302 3000 1.33%
Weighted Average: 2.45%

@ 2009 AADT values appear to be significantly skewed due to ongoing construction along Canyon Ferry Road.
@ AADT was projected based on historical counts assuming an exponential yearly growth rate.
® Estimated exponential growth rate based on historical traffic count data.

2.2. Crash History

The MDT Traffic and Safety Bureau provided crash information and data for the approximate 3.6 mile
section of Valley Drive between the East Helena city limits and York Road (S-280). The crash information
covers a 5-year time period from July 1, 2005 to June 30, 2010. A total of fifteen crashes were
investigated on this segment of roadway. The crash information was analyzed to identify general crash
characteristics and potential roadway deficiencies.

Twelve of the fifteen crashes occurred in intersections or were intersection related, while twelve
crashes involved multiple vehicles. Nine crashes resulted in injuries, none of which resulted in a fatality.
The most apparent cluster of crashes occurred at the intersection with Canyon Ferry Road where eleven
crashes occurred. It should be noted that this intersection was signalized in 2009 as part of the
Montana Department of Transportation STPS 430-1(6)1 project. Signalizing this intersection was
identified as the appropriate improvement to mitigate the crash cluster at that intersection.

Other than the cluster of crashes at the intersection with Canyon Ferry Road, only four crashes were
reported along Valley Drive during the 5-year analysis period. Of those four, one occurred at the
intersection with York Road while the other three were single vehicle crashes. No additional crash
trends were identified.
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3. Existing Conditions

Existing conditions for the Valley Drive corridor are based on background data and a field review
conducted on March 10", 2011. During the field review, existing physical characteristics were analyzed
and recorded to help establish existing conditions along the project corridor. During the field review,
snow was not present on the ground along the project corridor and weather conditions were favorable.

3.1. Physical Characteristics

Design criteria for assessing proposed roadway improvements are in some part governed by the terrain
that the roadway traverses. Terrain classifications are level, rolling and mountainous. The terrain of this
roadway is level for the entire project length. The road grades slope south to north and are very
moderate at about 1.0%. The area is semi-arid with few significant cross-draining structures. The road
generally parallels the natural south to north/northwesterly drainage pattern of the valley in this
location.

The area is a mix of irrigated and dry land agricultural tracts between parcels of developed suburban
residential subdivisions. Valley Drive is functionally classified by the County as a Minor Collector. This
classification serves to collect traffic from abutting properties via local road intersections, and distribute
to other roads of equal or higher classification.

3.2. Existing Right-of-Way

Existing right-of-way was determined based on field review and GIS data. During the field review,
measurements were taken where right-of-way fence exists. This information supplemented available
Cadastral GIS data.

Approximate right-of-way widths, measured from centerline, are shown in Table 3.1. These values are
estimates and are only intended to provide a planning-level assessment to help determine potential
roadway reconstruction costs.
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Table 3.1: Approximate Right-of-Way Widths

Location Width (from

MP Begin MP End Centerline) Comments
East of Centerline

0.00 1.33 25"

1.33 1.50 35!

1.50 1.86 36'

1.86 2.50 24"

2.50 3.50 24'
West of Centerline

0.00 0.75 82'-102' Tapers from 82' at MP 0.00 to 102' at MP 0.75

0.75 1.33 25!

1.33 1.50 50' - 35' Varies from 50' to 35'

1.50 3.50 36'

3.3. Design Speed

Design speed is a selected speed used to determine multiple aspects of roadway design criteria. Design
speed is selected in relation to topography, vehicle operating speeds, roadside development, and the
functional classification of the road or highway. The American Association of State Highway and
Transportation Officials (AASHTO) publication “A Policy on Geometric Design of Highways and Streets -
2004” (the Green Book as commonly referred to by the industry) states that the selection of the design
speed for roads other than constrained local streets, should be made to use the speed that is the highest
practical to attain the desired degree of safety, mobility, and efficiency subject to environmental,
economic and other social, political or aesthetic constraints. Further, the design speed should be higher
than the running speed of a large proportion of drivers.

In Appendix J, Table A, Road Standards, of the Lewis and Clark County Subdivision Regulations, the
specified design speed applicable to Valley Drive in this segment is 50 miles per hour (mph) for level
terrain. A copy of Table A is included in Appendix B. As noted previously, the functional classification of
this road is a Minor Collector. AASHTO guidance further states that designs should exceed their criteria
where practical. Every effort should be made to obtain the best possible alighment, grade, sight
distance, and improved road cross-sectional elements that are consistent with terrain, present and
anticipated development, safety and available funds.

Exhibit 6-1 of the AASHTO Green Book, reproduced in Appendix B, is a table of suggested minimum
design speeds for Rural Collectors. For over 2000 vehicles per day, AASHTO’s minimum design speeds
are 60 mph for level terrain; for 400 to 2000 vehicles per day, AASHTO’s minimum design speeds are 50
mph for level terrain. In reference to this, the County’s design speeds may be somewhat low when
taking into consideration 20-year AADT growth. AASHTO recommends, where practical, to consider
using design speeds higher than those shown in the exhibit.
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Exhibit 6-4 of the Green Book, contained in Appendix B, specifies maximum suggested grades, in
percent (%), for specified design speeds of Rural Collector highways. For 50 mph design speeds, level
terrain can have recommended highway grades not to exceed 6%. For 60 mph in the same terrain, the
maximum recommended grade is 5%. For the project corridor, there are no existing grades exceeding
those recommended based on the terrain criteria, and the exhibit suggests that the higher design speed
of 60 mph for level terrain in this study area is appropriate.

The County has established a regulatory speed limit of 35 mph for the project corridor. The regulatory
speed is less than the County standard design speeds, and is deemed appropriate by the County based
on terrain, the road’s surfacing condition, geometrics, and level of roadside development.

Based on the above comparisons, we believe the County’s standard design speeds are appropriate for
this facility. The 50 mph design speed is higher than the current regulatory speed, which is indicative of
improving conditions to those of highest practical to attain the desired degree of safety, mobility, and
efficiency subject to environmental, economic and other social, political or aesthetic constraints. The
County does not intend to change the regulatory speed limit of 35 mph for the project corridor.

3.4. Alignment

The horizontal road alignment of Valley Drive is tangential in a north/south direction. The tangent
sections of the road are primarily a result of the road following the section lines. There are no
horizontal curves along the project corridor. The vertical alighnment of Valley Drive is very flat with
grades much lower than those identified in the County road regulations.

The existing road alignment appears to exceed minimum County, MDT and AASHTO standards for
horizontal and vertical curvature. Not withstanding other geometric features related to the alignment,
no substantial adjustments to the horizontal and vertical alignments are expected when this highway’s
design for reconstruction is to be undertaken.

3.5. Sight Distance

Applicable to horizontal and vertical alignment geometric features is the design element of sight
distance. The measure of a driver’s sight distance is critical to safely avoid collisions with objects. This is
measured by stopping sight distance in both horizontal and vertical planes. In addition, to promote
efficiency of the highway facility relative to its functional classification, an amount of passing sight
distance for drivers to enter the opposing lane to pass vehicles is desired.

As noted previously, the roadway lies on straight tangent sections for the entire project length. There
do not appear to be any issues related to sight distance along vertical or horizontal curves. Therefore
we do not envision any substantial improvements to be required to the present road grade and its
associated sight distance.
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3.6. Structures

An existing pre-stressed concrete bridge on Valley Drive spans the Helena Valley Canal at approximately
MP 1.3, south of Canyon Ferry Road. The overall deck width is 30 feet, while the bridge span is
approximately 43 feet. The installation includes approximately 69 feet of steel guardrail on each side of
the bridge. The guardrails reduce the clear width of the roadway to about 28 feet across the structure.
However, the clear width between the guardrails is approximately 4 feet wider than the road
approaches, which offers approximately 2 feet of shy offset distance between the edge of traveled lane
and the face of guardrail for each lane.

The bridge was constructed in 2000 and the structure, abutments and guardrail all appear to be in good
condition. The Montana Department of Transportation (MDT) completed a bridge inspection in
January 2011. The “Initial Assessment Form” from the inspection is attached in Appendix A for
reference.

Due to the level terrain in this area, we expect both the horizontal alignment and vertical grades to
match the existing structure when the road is reconstructed. In terms of meeting minimum road width
requirements, AASHTO recommends that the clear width be equal to or greater than the approach
traveled way width, wherever practical. For a bridge to remain in place with design traffic exceeding
2,000 vehicles per day, AASHTO further recommends a minimum 28-foot clear width as shown in Exhibit
6-7, as contained in Appendix B. The existing bridge meets AASHTO minimum width criteria to remain
in place. However, AASHTO recommends meeting the new road approach width if practical, and the
reconstructed road in this segment meets criteria to be built to an overall width of 32-feet wide (4 feet
wider than the clear width of the bridge). The discussion on developing the new road typical sections
follows in this report. Due to the apparent 4-foot difference in proposed road top-surface width vs. the
bridge clear width, the County will need to ascertain the practicality and cost-benefit of widening the
structure. One means of determining need, or practicality, is by reference to the crash history. In the
five-year crash data obtained for this report there were no reported incidents in which the bridge has
contributed to the circumstances of a crash.

3.7. Existing Roadway Surfacing

A pavement evaluation for the Valley Drive corridor was initiated in July 2009 with field work, soil
borings, and laboratory analysis. The evaluation concluded with a surfacing design and evaluation
report completed on November 3, 2009. The corridor consists of four distinct sections with regard to
surfacing. A discussion of the results of the pavement evaluation for each road section is provided.
Table 3.2 gives a summary of the pavement evaluation soil boring results. A detailed pavement
evaluation report is contained in Appendix C.

It should be noted that this pavement analysis is conservative in nature due to the fact that complete
reconstruction was assumed. Other options such as pulverizing, overlay, or other reconditioning
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methods were not analyzed. However, reconditioning and overlay methods may not be appropriate
based on the existing conditions of the roadway. In addition, portions of the road have been
constructed with chip seals only. This in itself does not meet current County standards for plant mix
surfacing.

Table 3.2: Summary of Boring Conditions

ST-12 ST-13 ST-14 sT-15"
Approximate Location MP 0.10 MP 1.20 MP 1.80 MP 3.50
Existing Surfacing Thickness 3 %4” 3 %" 1" 3 %"
Existing Base Thickness fm A 2" 4 %"
Existing Base Quality Good Moderate Good Moderate
Subgrade GC GC GC GC
Blows Per Foot (BPF) 15 12 14, 12 11, 14
Moisture Condition Over 7% -8% Over5%-6% Over6%-7% Over 6% - 7%
Risk of Subgrade Failure Moderate Moderate Moderate Moderate

@ Base is too thin to salvage.

@ This section is the only true paved portion of the project corridor. Other sections consist of chip seal and cold patching techniques.

GC = Clayey Gravel with Sand

3.7.1. Lewis Street to Canyon Ferry Road

This section of Valley Drive runs from MP 0.00 to MP 1.50 with the surfacing comprised of chip seals and
surface patches. Two soil borings were completed along this section. The borings, identified as ST-12
and ST-13 were completed approximately one mile apart. The thickness of the surfacing varies slightly
between the two samples from 3 % to 3 % inches. One of the base course samples qualifies as good
material, while the other qualifies as moderate. However, existing base thickness is 1 to 2 inches thick
and is comparably thin to the County’s specifications.

With each boring, soil samples were also obtained for subgrade material directly below the aggregate
base material. The subgrade soil consists of clayey gravel with sand at both boring locations. The
moisture content is considered to be over optimum, and thus considered wet. The risk of subgrade
failure at both locations is considered to be moderate at both locations.

It should be noted that from the East Helena City Limits to Canyon Ferry Road, an existing weight limit
restriction exists due to the poor existing roadway condition.
Summary MP 0.00 to MP 1.50:

= The existing surfacing thickness meets or exceeds minimum County standards;

=  Existing base aggregate is of moderate to good quality but is 7 to 8 inches less in thickness
than minimum County standards;

=  The subgrade in this segment has a moderate risk of failure.

Robert Peccia & Associates 10| Page



January 2012 Valley Drive — Preliminary Engineering Report

=  Surfacing is comprised of chip sealing and cold patching and does not meet current paved
road standards.

3.7.2. Canyon Ferry Road to Howard Road

This section of Valley Drive, between MP 1.50 and MP 2.50, also consists of surfacing comprised of chip
seals and surface patches. A boring, identified as ST-14, was taken at approximately MP 1.80. The
asphalt surfacing thickness was 1 inch at this location. Existing base course thickness is 2 inches and is
considered good quality. Both the base course and surfacing thicknesses are comparably thin to County
specifications.

Soil samples taken from subgrade material directly below the aggregate base material indicates a
subgrade soil of clayey gravel with sand. The subgrade is considered to be wet due to the moisture
content being over optimum. The risk of subgrade failure at this location is moderate.

Summary MP 1.50 to MP 2.50:

= The existing asphalt surfacing thickness is 2 inches below minimum County standards;

= Existing base aggregate is of good quality but is 7 inches less in thickness than minimum
County standards;

= The subgrade in this segment has a moderate risk of failure.

=  Surfacing is comprised of chip sealing and cold patching and does not meet current paved
road standards.

3.7.3. Howard Road to Beginning of Pavement

This section of Valley Drive, between MP 2.50 and 3.00, has gravel surfacing. Borings were not taken
along this portion of the corridor.

3.7.4. Beginning of Pavement to York Road

This section of Valley Drive is between MP 3.00 and MP 3.50. The surfacing consists of asphalt
pavement between Ayden Road and York road and of chip sealing and surfacing patching between
Canyon Ferry Road and Ayden Drive. The asphalt section was paved in preparation of the Sparrow
Subdivision.

A boring, identified as ST-15, was taken at approximately MP 3.50. The asphalt surfacing thickness was
3 % inches at this location. Existing base course thickness is 4 % inches and is considered moderate
material. The base course thickness is comparably thin to County specifications.
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Soil samples taken for subgrade material directly below the aggregate base material indicates a
subgrade soil of clayey gravel with sand. The subgrade is considered to be wet due to the moisture
content being over optimum. The risk of subgrade failure at this location is moderate.

Summary MP 3.00 to MP 3.50:

= The existing asphalt surfacing thickness meets or exceeds minimum County standards for
the paved section between York Road and Ayden Road,;

= The section between Ayden Drive and Canyon Ferry Road has surfacing which is comprised
of chip sealing and cold patching and does not meet current paved road standards.

= Existing base aggregate is of moderate quality but is 4 % inches less in thickness than
minimum County standards;

= The subgrade in this segment has a moderate risk of failure.

3.8. Existing Roadway Typical Sections

This section of the report discusses the primary features of each road segment’s existing typical section
characteristics. As with the roadway surfacing, the project corridor is comprised of four distinct
sections. Cross-sectional measurements of Valley Drive were taken to include surfacing widths, cut and
fill slope rates, ditch widths and depth of the roadside ditch.

3.8.1. Existing Typical Section E.1: Lewis Street to Canyon Ferry Road

Existing Typical Section E.1 runs from MP 0.00 to MP 1.50. The overall top surface of this section
measured to be approximately 24 feet wide, with two 12-foot travel lanes and consists of chip seals and
surface patches. There are no distinguishable paved shoulders.

The roadside ditch foreslopes were measured to be approximately 3:1 (horizontal : vertical, i.e. three
feet horizontal distance for each one foot vertical drop) on both sides of the roadway. The ditch
backslopes were measured to be approximately 6:1 on each side. The roadside ditch depths were
approximately two feet deep on the east side and 1% feet deep on the west side and do not meet
current county standards.
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Figure 3.1: Existing Typical Section E.1 (MP 0.00 — MP 1.50) — Looking North

Photo 3.1: Existing Typical Section E.1 looking north.

3.8.2. Existing Typical Section E.2: Canyon Ferry Road to Howard Road

Existing Typical Section E.2 runs from MP 1.50 to MP 2.50. The overall top surface of this section
measured to be approximately 22 feet wide, with two 11-foot travel lanes and consists of surface
patching and chip sealing. There are no distinguishable paved shoulders.

The roadside ditch foreslopes were measured to be approximately 3:1 on both sides of the roadway.
The ditch backslopes were measured to be approximately 6:1 on each side. The roadside ditch depths
were approximately 1 foot deep on each side and do not meet current county standards. This section of
road is narrow with reduced width travel lanes. The ditches are shallow in depth and do not provide
adequate cover over approach ditches.
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Figure 3.2: Existing Typical Section E.2 (MP 1.50 - MP 2.50) — Looking North

Photo 3.2: Existing Typical Section E.2 looking south.

3.8.3. Existing Typical Section E.3: Howard Road to Beginning of Pavement

Existing Typical Section E.3 runs from MP 2.50 to MP 3.00. The overall gravel top surface of this section
measured to be approximately 24 feet wide, with two 12-foot travel lanes.

The roadside ditch foreslopes were measured to be approximately 3:1 on both sides of the roadway.
The ditch backslopes were measured to be approximately 6:1 on each side. The roadside ditch depths
were approximately one foot deep on each side. Similar to the preceding road section, ditches on this
section of road are shallow in comparison to the county standards.
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Figure 3.3: Existing Typical Section E.3 (MP 2.50 - MP 3.00) — Looking North

Photo 3.3: Existing Typical Section E.3 looking south.

3.8.4. Existing Typical Section E.4: Beginning of Pavement to York Road

Existing Typical Section E.4 runs from MP 3.00 to MP 3.50. The overall top surface of this section
measured to be approximately 24 feet wide, with two 12-foot travel lanes. There are no distinguishable
paved shoulders. The top surfacing consists of chip seals and surfacing patching between Canyon Ferry
Road and Ayden Road and is asphalt surfaced from Ayden Road to York Road.

The roadside ditch foreslopes were measured to be approximately 3:1 on both sides of the roadway.
The ditch backslopes were measured to be approximately 6:1 on each side. The roadside ditch depths
were approximately 1 % feet deep on the east side and two feet deep on the west side and do not meet
current county standards.
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Figure 3.4: Existing Typical Section E.4 (MP 3.00 - MP 3.50) — Looking North

Photo 3.4: Existing Typical Section E.4 looking south.
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4. Proposed Conditions

This section of the PER discusses the proposed future conditions of the Valley Drive corridor. Proposed
conditions were determined based on applying Lewis and Clark County standards to the existing
conditions based on information collected during the field review process.

4.1. Proposed Roadway Typical Sections

The proposed design typical sections are based on the design methodology previously discussed herein.
The County Road Standards serve as the basis which was supplemented by AASHTO guidance as needed.
The following sections provide detail as to how the proposed typical sections are developed.

4.1.1. Preliminary Surfacing Design

For this study, a preliminary surfacing section was developed based on the four soil borings and
projected traffic data. This pavement design is used within this study to estimate reconstruction
impacts and costs. As such, the preliminary surfacing design is developed to also meet or exceed the
surfacing requirements of the Lewis and Clark County Road Regulations for this Minor Collector
roadway.

Based on the input parameters and the approach of analyzing the pavement designs to be in accordance
with the County Subdivision Regulations, the recommended reconstruction should have a new
pavement section meeting or exceeding the structural integrity of the following (refer to Appendix C for
the full pavement design evaluation):

= 3" Thick (Compacted) New Asphalt Pavement

= 3" Thick (Compacted) Crushed Top Surfacing

= 6" Thick (Compacted) Select Base Course (3-Inch Minus Gradation)
= (0” thick (Compacted) Subbase Course (3-Inch Minus Gradation)

= 12” Total Thickness

As discussed previously, the soil borings taken along the project corridor indicated that the existing
subgrade was wet and well over optimum moisture content. According to the surfacing evaluation
contained in Appendix C, the subgrade is considered to have a “moderate” risk of failure during
construction. As such, some areas may need stabilization as discussed in the surfacing evaluation.

4.1.2. Design Clear Zone

Typical highway crashes either involve incidents on the road, or collisions with fixed features off of the
road, such as bridge piers, sign supports, overhead utility poles, culverts, and non-traversable ditches or
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embankments. To counteract the effects of off-road errant vehicles, agencies implement a traversable
and unobstructed roadside area beyond the edge of the traveled way for higher volume, rural facilities.
Obstacles within the “clear zone” are evaluated to be removed, relocated, redesigned or shielded. The
basic parameters to establish the appropriate design clear zone is the road’s design speed, design traffic
volume, and design roadside cut and fill slope rates.

Lewis and Clark County Road Standards references roadside clear zone requirements to those
recommended by AASHTO. A portion of Table 3.1 of the AASHTO 2006 Roadside Design Guide is
reproduced in Table 4.1. This shows the recommended clear zones based on the design speed and
traffic volume parameters for Valley Drive. The clear zones shown below are measured in feet from the
edge of the traveled way.

Table 4.1: Roadside Clear Zone Requirements (Feet)

Foreslopes Backslopes
6H:1Vor 5H:1Vto 5H:1Vto 6H:1Vor
Design Speed  Design ADT Flatter 4H:1V 3H:1Vv  3H:1V 4H:1V Flatter
45 - 50 mph 750 - 1500 14 - 16 16 - 20 - 10-12 12-14 14 - 16
45 - 50 mph 1500 - 6000 16-18 20-26 - 12-14 14 -16 16-18

Pursuant to County standards, the 50 mph design speed is applicable to Valley Drive traversing level
terrain. A minimum foreslope rate of 4:1 is required as shown in Figure 3 of Appendix J of the County’s
Subdivision Regulations.

Based on these values, a minimum clear zone of 20 feet is recommended along the roadside foreslope
for areas with a design ADT of 1500 to 6000. This applies to the section of Valley Drive between Lewis
Street (MP 0.00) and Howard Road (MP 2.50) based on design life AADT.

A minimum clear zone of 16 feet is recommended along the roadside foreslope for areas with a design
ADT of 750 to 1500. This applies to the section of Valley Drive between Howard Road (MP 2.50) and
York Road (MP 3.50).

For the purposes of this study, we are applying the minimum recommended design clear zones to
develop the proposed road template. This minimum recommended clear zone will limit construction
impacts, road reconstruction costs, and reduce right-of-way acquisition.

4.1.3. Surfacing Width

Figure 3 contained in Appendix J of Lewis and Clark County’s Subdivision Regulations depicts the
County’s minimum standard road typical for a two-lane Minor Collector. Each travel lane is to be 12-
feet wide. The shoulder width can vary between 2 feet and 4 feet, as measured between the edge of
the travel lane to the edge of the surfacing. Since the County standard in itself does not give guidance
on what shoulder width to use, we referred to the AASHTO Green Book for guidance.
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Exhibit 6-5 of the AASHTO policy specifies the minimum traveled way and shoulder widths for rural
collector highways based on the factors of design speed and traffic volume. A copy of this exhibit is
included in Appendix B. This exhibit recommends a shoulder width of 8 feet for over 2,000 vehicles per
day with a design speed of 50 mph and 22-foot traveled way (minimum) with 6-foot shoulders on each
side (34 feet top width) for AADT 1500 — 2000 vpd. However, for Minor Collector highways the County
has adopted 4 feet as the maximum required shoulder width. Based on this, the recommended overall
road surfacing width for reconstruction to accommodate two travel lanes and shoulders is 32 feet;
accounting for two 12-foot travel lanes and two 4-foot shoulders.

4.1.4. Proposed Typical Section P.1

Proposed Typical Section P.1 (Figure 4.1) is for the portion of Valley Drive between Lewis Street and
Canyon Ferry Road. This road section has existing power lines running along the east side of the
roadway and are expected to act as construction limits for the east side. As such, the road alignment
would need to be shifted to the west to accommodate the proposed typical section. If the current road
alignment is used additional costs for utility relocation would need to be considered. In addition, there
are several houses along the east side of the road that may be impacted by expanding the eastern right-
of-way. Projected future traffic forecast along this section is approximately 3000 AADT, which according
to AASHTO policy suggests a minimum clear zone of 20 feet.

Figure 4.1: Proposed Typical Section P.1 (MP 0.00 - MP 1.50) — Looking North

4.1.5. Proposed Typical Section P.2

Proposed Typical Section P.2 (Figure 4.2) was developed for the portion of Valley Drive between Canyon
Ferry Road and Howard Road. This road section has existing power lines running along the west side of
the roadway and are expected to act as construction limits for the west side. In order to accommodate
the proposed typical section, and to not impact the existing power lines, the road alignment would need
to be shifted to the east. If the current road alignment is used additional costs for utility relocation
would need to be considered. Projected future AADT along this section is also approximately 3000 vpd;
very similar to Typical Section P.1 meeting the same guidelines.
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Figure 4.2: Proposed Typical Section P.2 (MP 1.50 - MP 2.50) — Looking North

4.1.6. Proposed Typical Section P.3

Proposed Typical Section P.3 (Figure 4.3) was developed for the portion of Valley Drive north of Howard
Road to York Road. As with Typical Section P.2, this road section has existing power lines running along
the west side of the roadway and are expected to act as construction limits for the west side. An
existing irrigation ditch exists along the east side of the roadway. The toe of the irrigation ditch
embankment slope is expected to serve as the eastern construction limit. Projected future traffic along
this section is approximately 500 to 1500 AADT. The AASHTO guide suggests a minimum clear zone of
16 feet based on the conditions presented to meet design year need.

Figure 4.3: Proposed Typical Section P.3 (MP 2.50 - MP 3.50) — Looking North

4.1.7. Miscellaneous Grading, Cut and Fill Slopes

To estimate earthwork and miscellaneous other feature impacts to reconstruct the roadway in level
terrain, we applied the design typical sections, shown in Figures 4.1 through 4.3 over the existing road
templates estimated from field measurements, Figures 3.1 through 3.4.

The estimate is based on the reconstruction staying inside existing construction boundaries such as
power lines and irrigation ditches while closely following existing vertical alignments. The superimposed
typical sections are shown in Figure 4.4.
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Figure 4.4: Estimated Reconstruction Cut / Fill Impacts
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4.1.8. Geotechnical Considerations

Geotechnical evaluations were not undertaken other than the soil borings and laboratory analysis
needed to develop a preliminary pavement design. When further design engineering is undertaken in
subsequent tasks to develop the roadway reconstruction project(s), additional geotechnical engineering
is recommended to confirm such items as subgrade stabilization limits and techniques.

During the course of developing the pavement designs, all four borings completed along the project
corridor encountered clayey gravel with sand subgrade that was over optimum moisture content. The
geotechnical engineer evaluated these locations to have “moderate” risks of subgrade failure during
construction. The “moderate” risk was based on the fact that the borings indicate that the subgrade
was wet and well over optimum moisture content. The preliminary indications therefore are that
approximately 50% of the roadway alignment can anticipate the need for some subgrade stabilization
during the course of reconstruction. For the purpose of completing the road reconstruction cost
estimate, we are including 14 inches of subbase in these locations as recommended in the surfacing
evaluation. This additional bridging material will be applied over a geosynthetic fabric to complete the
subgrade stabilization. Subgrade stabilization is further discussed in the pavement design contained in
Appendix C.

4.2. Property Values

Previously in this report, we estimated the existing highway right-of-way widths based on field review
and GIS data. The section of the report addresses how land valuations were estimated.

The predominant land use along this study segment is currently residential or irrigated agricultural. We
presume the highest and best use of the current agricultural property is that to be developed into a
residential subdivision.

To assign fully defendable and accountable costs to right-of-way impacts is outside the scope and
budget of this document. To do so would require the preparation of multiple appraisals. By virtue of
the amount of parcels adjoining this highway’s right-of-way, the appraiser fee to complete this work
could amount to over one hundred thousand dollars based on industry rates. Instead, to obtain a
reasonable estimate of right-of-way acquisition costs, we utilized rates contained in the Lake Helena
Drive PER completed in December 2009. These rates were based on the brief research of a local
appraiser for recent comparable sales in the Helena Valley for similar size parcels.

In his brief research, the appraiser found that residential tracts of 1- 5 acres sold for $18,000 to $40,000
per acre for similar properties in mixed- use areas with no zoning. Small tracts of less than one acre did
sell for about $250,000 in some locations. These high-end comparable sales were not specifically
identified as being within this corridor. For this estimate, we are basing all costs on a per acre basis with
no impacts to property improvements such as landscaping, fencing, lawn, sprinkler irrigation, wells,
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septic drain fields, etc. With that, it is likely that actual acquisition costs could be substantially higher
should residential developments be impacted.

Based on the above, we assumed for this estimate that the cost to acquire land for right-of-way from a
parcel to be about $32,000 per acre. To acquire the necessary right-of-way, the property must first be
appraised. We estimate the appraiser fees for researching comparable sales history, preparing the
property valuations, and obtaining title evidence will cost approximately $2,000 per parcel. An assigned
land acquisition agent would then use the appraisals to negotiate and procure the necessary right-of-
way. We assigned a cost of $1,500 per parcel for the fees that would be charged by a right-of-way
acquisition agent. We used web-based information to estimate the number of properties impacted per
segment of road. Overall, we project that approximately 38 properties could be impacted during the
course of reconstructing 3.5 miles of this road.

4.3. Drainage and Hydraulics

4.3.1. Mainline Cross Drains

The project corridor traverses level terrain following the direction of the south-to-north natural drainage
patterns. Four existing mainline cross drains were identified during the field review. The first cross
drain is located at MP 0.62 and appears to serve an existing irrigation ditch based on field observation
and Flood Insurance Rate Maps (FIRM). The existing diameter of this drain is 24 inches. As a
conservative estimate for cost estimating, it was assumed that this culvert would be reconstructed as a
36-inch diameter pipe.

The second and third cross drains, located at MP 1.02 and 1.25 respectively, appear to serve an existing
100-year Zone A floodplain. The cross drain located at MP 1.02 is 24 inches in diameter, while the one
located at MP 1.25 is 18 inches in diameter. It was assumed that both of these culverts would be
replaced as 24-inch diameter pipes during the reconstruction effort.

The fourth cross drain on the Valley Drive corridor is located at MP 1.75 and is 24 inches in diameter.
This cross drain appears to serve the Valley Drive Branch of the Prickly Pear Creek drainage and isin a
floodplain Zone X according to FRIM #300381542D. It was assumed that this culvert would be
reconstructed as a 36-inch diameter pipe since it provides relief for the existing Valley Drive Branch
floodplain.

The project corridor appears to require very little drainage upgrading other than that discussed
previously. Runoff picked up in this area is conveyed primarily along the roadside, crossing under roads
that intersect Valley Drive by the means of small-diameter approach drains. As previously discussed, the
roadside ditches in this segment are very shallow with issues of not having adequate cover between the
top of the pipe and the approach surfacing. Widening the roadside ditch in this area will provide not
only an improved clear recovery area for motorists, but will also increase the ditch depth to allow for
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improved installation of culverts and increased ditch flow capacity. Culverts with adequate depth of
cover will experience less structural damage from vehicles crossing over the culvert, and lessen crushing
the ends of the pipes due to running over the inlets and outlets while turning in or out of approaches.

Photo 4.1: Existing cross drain located at MP 1.02.

4.3.2. Approach Culverts

As noted previously, the terrain that runs south to north parallel to the highway governs much of this
road’s drainage characteristic. As such, approach culverts play an important role. Improving the
roadside ditches as a part of the reconstruction effort will allow for both an increased ditch capacity,
and upsizing small diameter culverts as needed while still providing adequate structural cover. For the
purposes of this preliminary study, we estimated the number of new approach pipes needed based on a
limited windshield review of quantifying the number of approaches within each road segment. The
windshield review was supplemented by review of aerial photography and GIS data. We presume that
most culverts will require replacement due to abundance of crushed ends and other defects observed at
approaches. The lengths of new approach culverts were estimated by applying a road approach width
of 24 feet, with additional inlet and outlet lengths calculated based on ditch elevation and slope.

4.3.3. Drainage Summary

Existing culverts that were observed in field reviews are included with the assumption that these will
require replacement due to modified construction limits. In addition, a nominal amount of new
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approach culverts will likely be necessary based on the unusable condition for many pipes observed in
the field.

Due to the scope of this report, the majority of notable crossings were inspected, but a substantial
amount of review was also “windshield.” In addition, FIRM maps were reviewed to determine if there
were existing floodplains along the project corridor. Table 4.2 below summarizes hydraulic conveyance
features within the study area.

Table 4.2: Existing Cross Drain Summary

Existing Replacement
Location Diameter Length Diameter Length Comments
MP 0.62 24" 50' 36" 56' Irrigation ditch, no floodplain
MP 1.02 24" 50' 24" 56' 100-year flood area (Zone A)
MP 1.25 18" 50 24" 56' 100-year flood area (Zone A)
MP 1.75 24" 50' 36" 56' Valley Drive Branch drainage - Zone X

4.4. Pedestrian and Bicycle Facilities

There are currently no facilities to accommodate pedestrians or bicyclists within this corridor. As such
under this study, no costs are being attributed to constructing a shared-use bicycle/pedestrian path as
part of the base cost of rebuilding the road. However, an alternative cost of constructing a path on a
per-mile basis is included in this report for planning purposes. The estimated cost presented later in this
report is for a 10-foot wide asphalt surfaced path.

According to the Greater Helena area Transportation Plan — 2004 Update, an overriding goal for non-
motorized transportation in the greater Helena Area is:

To develop a living plan for the Greater Helena Area to create and maintain corridors for cyclists and other
non-motorized modes of travel and recreation that are safe and effective for their transportation and
enjoyment, and to inform and educate motorists, cyclists, and pedestrians in how to safely and respectfully
share our roads and other corridors as citizens transport themselves about the community.

4.5. Auxiliary Turn Lanes

The only existing auxiliary turn lanes along the Valley Drive corridor exist at the intersection with Canyon
Ferry Road. Northbound and southbound designated left-turn lanes were installed at this intersection
during the MDT STPE 430-1(6)1 reconstruction project along Canyon Ferry Road in 2009.

The scope of this work does not include completing definitive turn lane warrant studies at key
intersections. However, when the highway design is initiated, it can be reasonably ascertained that one
or more turn lanes may be warranted. Therefore for the benefit of this study, we have included an
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estimated cost to construct a left-turn lane serving an approach in a non-signalized intersection. The
discussion on traffic control signals follows this section. Turn lanes should be considered at each
signalized intersection.

We based the estimated turn lane geometrics for a left-turn lane on the guidelines presented by MDT in
their Traffic Engineering Manual. We assume that the shoulder widths in the location of a turn lane will
be maintained at 4-feet wide. Using 50 mph design speed criteria, the lane shift bay taper rate will be
50:1 to shift the through lanes outward. An interior bay taper rate of 10:1 is used for vehicles entering
the left turn lane. From the left turn bay entry, the recommended deceleration distance is 435 feet.
The deceleration is assumed to initiate at the beginning of the left turn bay taper. Since intersection
turning movement counts have not been completed as a part of this study, we assume the storage
length needed is minimal and left-turning vehicles will complete the maneuver with adequate gaps
present in the opposing traffic stream without coming to a stop in most instances. Based on the above,
the minimum length left turn lane will require approximately 600 feet of total length for lane shift tapers
entering and exiting the left turn area, and 435 feet of auxiliary lane including its bay taper. The total
length of road widening for a minimum length left turn lane would then be about 1035 feet.

4.6. Traffic Signals

A signal warrant analysis was not completed under this study. For purposes of estimating the full
potential reconstruction cost of the study area, we presume that signal warrants could eventually be
met to consider a signal installation particularly at the intersection of York Road and Valley Drive within
the design life of Valley Drive. Therefore, an estimated cost to install signal hardware has been included.
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5. Reconstruction Cost Estimates

This section summarizes the process used to develop cost estimates for the reconstruction of Valley
Drive from Lewis Street north to York Road. The Valley Drive corridor was broken out into five distinct
typical sections as listed below. Each typical section had individually unique characteristics that played a
role in developing the cost estimates.

e Typical Section A — Lewis Street to East Helena City Limits (MP 0.00 to MP 0.75)

e Typical Section B — East Helena City Limits to Canyon Ferry Road (MP 0.75 to MP 1.50)
e Typical Section C — Canyon Ferry Road to Howard Road (MP 1.50 to MP 2.50)

e Typical Section D — Howard Road to beginning of pavement (MP 2.50 — MP 3.00)

e Typical Section E — Beginning of pavement to York Road (MP 3.00 — MP 3.50)

Table 5.1 summarizes the estimated cost to reconstruct Valley Drive from Lewis Street north to York
Road. Appendix D provides a detailed cost estimate consisting of a breakout of major work features,
guantities, and unit costs. The following sections briefly discuss how some of the number of units were
estimated. The units were then multiplied by average unit costs. Average unit costs were based of
values used in the Lake Helena Drive PER completed in January 2010. Those average unit costs were
based on a review of the bid history of four highway projects currently under construction in the Helena
Valley. These projects ranged from full highway reconstructions to spot safety improvement projects. It
should be noted that the County could similarly improve Valley Drive by either several smaller spot
improvements projects, or larger-length reconstructions.

Table 5.1: Reconstruction Cost Estimate

Valley Drive Typical A Typical B Typical C TypicalD Typical E Total
Construction Subtotal  $629,819  $596,758 $778,794 $337,567 $363,568 $2,706,507
Total Estimated Cost $850,256 $910,857 $1,220,236  S$505,003 $554,105 $4,040,457
Length (miles) 0.75 0.75 1.00 0.50 0.50 3.50

5.1. Estimating Procedure

5.1.1. Grading

e The Excavation — Unclassified quantity is estimated from Figure 4.4 by calculating the end
section cut areas and multiplying by the applied length to generate a volume. Consideration is
given that the figures are likely worst-case scenarios and intermittent locations will likely
balance with lesser cuts and fills.
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5.1.2.

5.1.3.

5.1.4.

5.1.5.

Topsoil Salvage and Placing is calculated based on Figure 4.4 assuming 3 inches of topsoil depth.

Surfacing

The miscellaneous road surfacing quantities such as the crushed top surfacing, select base,
subbase, plant mix asphalt paving, prime, and seal coat is estimated based on the recommended
pavement design and the proposed surfacing widths as shown in Figures 4.1 through 4.3.

A nominal amount of Traffic Gravel is included to allow for a temporary wearing course for
traffic driving on the unfinished subgrade.

Interim paint quantities are included to delineate the road centerline and shoulder lines prior to
the road receiving a chip seal. Final paint quantities would then be applied after the chip seal.

Drainage

The summarized length of approach pipe lengths is estimated based on the number approaches
and their assumed cross-sectional characteristics such as slope rate and depth of cover.
Approach top widths are estimated as being an average of 24 feet. The amount of access
approaches intersecting the roadway in each applicable segment is based on GIS aerial
photographs and limited windshield survey. The approach pipes would be 15-inch diameter at
minimum to meet the County’s requirements for a Minor Collector. A quantity of 24-inch
diameter cross drains is included in the estimate. This quantity is to serve as highway relief
pipes for minor terrain breaks, such as small cross-draining gullies and draws in localized
drainage basins, or for those locations were no other pipe was observed but terrain reasonably
dictates. Other major drainage features are listed as observed in the field. Their new
installation lengths are estimated based on the dimensions generated from the proposed road
templates.

Fencing

For this project, we assume most right-of-way acquisition will occur only on the west side of the
roadway from Lewis Street to Canyon Ferry Road and only on the east side of the roadway from
Canyon Ferry Road to York Road. This then would preserve the majority of the overhead utilities
along the right-of-way where possible. To re-fence the right-of-way, we assume using a typical
5-strand barbwire fence with metal posts.

It was assumed that fence panel would be needed for every 330 feet of new fence.

Roadside Revegetation

Quantifying seeding, fertilizer and seedbed conditioning is based on sectional measurements
taken from the finished slopes shown in Figure 4.4.
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5.1.6. Subgrade Stabilization

e The preliminary pavement designs included with this report identifies all areas as having
moderate quality subgrade material. We included an amount of stabilization gravel to be placed
over a geotextile fabric based on the recommendations contained in the pavement design.
Similarly, we estimated the amount of geotextile needed on a range of digouts based on the
subgrade widths derived from Figures 4.1 through 4.3.

5.1.7. Right-of-Way

e To estimate appraisal costs for right-of-way acquisition, we applied a $2,000 per parcel fee for
an assumed 38 parcels. A similar approach is taken to estimate fees for an agent to prepare
closing documents, negotiate the right-of-way, and file documents for record.

e The existing right-of-way width appears to generally be 60 feet wide for most of the project.
This is based on field review and Cadastral GIS data. It was assumed that the County will likely
require that the minimum standard for Minor Collectors (80 feet of overall right-of-way width)
be maintained. The exception to this is between Canyon Ferry Drive and Howard Road where it
is estimated that a total R/W width of 90 feet is needed due to the double power lines along the
west side of the roadway. The power lines are separated by 10 feet, with the eastern most pole
likely serving as the construction limit for the project.

e $32,000 per acre land valuation is used to estimate the cost to acquire land for right of way
purposes. This valuation is based on limited coordination with a local appraiser whom
completed a brief research of the area to obtain comparable sales history during development
of the 2009 PERs. The economic situation and housing industry is assumed to be still very
similar. The comparable sales research yielded transactions amounting to $18,000 to $40,000
per Acre for residential tracts from 1/4 — 4 Acres in size. In some cases, highly sought after
tracts were much higher in per acre price. We apply the assumption that agricultural tracts will
be negotiated by the owner at residential land values (given the opportunity to subdivide as the
highest and best use), and that the cost per acre is based on all similar size parcels.

5.2. Alternate Costs

A number of additional alternative costs were included as part of the project cost estimate. These costs
are separate from those developed for the roadway reconstruction. These costs are provided in the
event that separate alternative features are needed from those necessary for standard roadway
reconstruction. Table 5.2 provides a summary of the additional alternative cost estimates. The
following sections provide information as to how these costs were derived.
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Table 5.2: Additional Alternate Cost Estimate

Number Total

Major Work Feature Unit Unit Cost of Units Cost
Traffic Signal LS $68,000.00 1 $68,000
Turn Lane LS $100,000.00 1 $100,000
Sanitary Sewer Main Ml $211,200.00 3.50 $739,200
Water Main M $396,000.00 3.50 $1,386,000
Bicycle/Ped. Path Reconstruction Ml $77,825.00 3.50 $272,388

5.2.1. Traffic Signal

5.2.2.

5.2.3.

The estimated cost to install traffic signal hardware for one intersection is based on the bid
history of components currently being installed by MDT around the Helena area.

Left-Turn Lane Widening

The estimated cost to widen the roadway to install a single turn lane is based on proportion to
that cost to construct the roadway with no turn lane.

Miscellaneous

The estimate includes a per mile cost to install an 8-inch water main and an 8-inch sanitary
sewer main for future services. The estimate is based on an installed cost of $75 per linear foot
for the water main, and $40 per linear foot for the sewer main. For planning purposes, the
County desires to include an estimate since installing a water main and/or sanitary sewer main
would likely be cost-effective to complete at the time the roadway is being reconstructed.

A per mile estimate is included to construct an alternate 10 foot wide shared-use
bicycle/pedestrian path. The estimate uses 2-inch thick plant mix asphalt surfacing over 4
inches of crushed top surfacing aggregate base. Note that if a pathway is included, land needed
for right-of-way could increase beyond the minimum 80 feet assumed by a proportional amount
equal to the width of the path plus a desirable offset from the edge of the road’s construction
limits.

Robert Peccia & Associates 30| Page



Appendix A

Background Data































Appendix B
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Appendix D

Cost Estimates




Valley Drive Reconstruction Cost Estimate

Number of Units

Major Work Feature Unit Unit Cost Typical A Typical B Typical C Typical D Typical E Total Total Cost
Survey - Staking and Grade Control M $15,000.00 0.75 0.75 1.00 0.50 0.50 3.50 $52,500
Topsoil - Salvage and Place cy $4.05 2,017 2,017 2,787 1,051 1,027 8,898 $36,036
Excavation - Unclassified CcY $5.50 14,665 14,665 21,402 6,873 6,494 64,099 $352,546
MPDES Permit Fees LS $900.00 1 1 1 1 1 5 $4,500
Temporary Erosion Control - LS LS $4,000.00 1 1 1 1 1 5 $20,000
Select Base Course cy $12.00 2,826 2,826 3,768 1,884 1,884 13,189 $158,271
Crushed Top Course CcY $25.41 1,829 1,710 2,200 996 1,092 7,826 $198,866
Aggregate Treatment (Prime) sy $0.41 15,039 15,039 20,052 10,026 10,026 70,183 $28,775
Asphalt Tack Coat sy $0.10 14,560 14,560 19,413 9,706 9,706 67,945 $6,794
Chip Seal & Cover sy $2.00 14,080 14,080 18,773 9,387 9,387 65,707 $131,413
Plant Mix Asphalt Paving Ton $81.38 2,854 2,739 3,576 1,692 1,788 12,648  $1,029,304
Reset Mailbox Each $200.83 14 11 12 4 6 46 $9,138
Traffic Gravel CcY $19.03 1,076 1,076 1,434 717 717 5,019 $95,512
Remove/Reset Signs Each $184.30 3 3 4 2 2 14 $2,580
Interim Striping - Yellow Paint Gal $34.18 32 32 42 21 21 148 $5,053
Final Striping - Yellow Paint Gal $34.18 32 32 42 21 21 148 $5,053
Interim Striping - White Paint Gal $34.30 32 32 42 21 21 148 $5,071
Final Striping - White Paint Gal $34.30 32 32 42 21 21 148 $5,071
Remove Existing Culverts LF $12.27 1,568 1,288 1,400 392 672 5,320 $65,276
Approach/Relief Drain Pipe - 18/24 In.Dia. LF $50.17 1,512 1,176 1,344 392 672 5,096 $255,666
Drainage Pipe 24 Inch Dia. LF $50.00 0 112 0 0 0 112 $5,600
Drainage Pipe 36 Inch Dia. LF $96.79 56 0 56 0 0 112 $10,840
Farm Fence - Type Type 5M LF $2.25 3,960 3,960 5,280 2,640 2,640 18,480 $41,580
Fence Panel Each $145.92 12 12 16 8 8 56 $8,172
Seeding Acre $294.16 3.64 3.64 4.85 1.82 1.82 15.76 $4,635
Fertilize Seed Acre $120.84 3.64 3.64 4.85 1.82 1.82 15.76 $1,904
Condition Seedbed Surface Acre $221.51 3.64 3.64 4.85 1.82 1.82 15.76 $3,490
Geotextile - Subgrade Stabilization sy $1.50 5,170 5,170 6,894 3,447 3,447 24,127 $36,191
Subgrade Stabilization Gravel (14 - inch Depth) cY $8.00 2,011 2,011 2,681 1,340 1,340 9,383 $75,063
Subexcavation cy $5.50 2,011 2,011 2,681 1,340 1,340 9,383 $51,606
Subtotal - Construction $/Segment $629,819 $596,758 $778,794 $337,567 $363,568 $2,706,507
Final Engineering, Geotec. & Survey LS 8.00% $50,386 $47,741 $62,304 $27,005 $29,085 $216,521
Construction QA/QC LS 4.00% $25,193 $23,870 $31,152 $13,503 $14,543 $108,260
Contractor Mobilization LS 5.00% $31,491 $29,838 $38,940 $16,878 $18,178 $135,325
Contingency LS 10.00% $62,982 $59,676 $77,879 $33,757 $36,357 $270,651
Traffic Control During Construction LS 8.00% $50,386 $47,741 $62,304 $27,005 $29,085 $216,521
Right-of-Way Appraisals by Agent Each $2,000.00 0 13 15 3 7 38 $76,000
Right-of-Way Acquisition by Agent Each $1,500.00 0 13 15 3 7 38 $57,000
Purchase Right-of-Way Acre $32,000.00 0.00 1.87 3.64 1.21 1.21 7.93 $253,673
Total Estimated Cost (2011) $/Segment 850,256 $ 910,857 $ 1,220,236 $ 505003 $ 554,105 $4,040,457
Unit Costs are 2010 Estimates. The County may periodically update unit prices.
Additional Alternate Costs
Number of Units
Major Work Feature Unit Unit Cost Typical A Typical B Typical C Typical D Typical E Total Total Cost
Traffic Signal LS $68,000.00 - - - - - 1 $68,000
Turn Lane LS $100,000.00 - - - - - 1 $100,000
Sanitary Sewer Main Mi $211,200.00 0.75 0.75 1.00 0.50 0.50 3.50 $739,200
Water Main M $396,000.00 0.75 0.75 1.00 0.50 0.50 3.50 $1,386,000
Bicycle/Ped. Path Reconstruction Mi $77,825.00 0.75 0.75 1.00 0.50 0.50 3.50 $272,388






