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Executive Summary

The City of Helena initiated an evaluation of Front Street to address aging
utility infrastructure and streetscape improvements along the corridor
between Neill Avenue and Lyndale Avenue. The Preliminary Engineering
Report develops a range of alternatives, evaluates the cost and feasibility,
and determines a preferred alternative for each of the necessary
improvements to Front Street.

Figure 1. Project Location
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PROJECT NEED & PURPOSE

Front Street lies within Last Chance Gulch — a large watershed encompassing historic Downtown
Helena and the major rural drainages of Grizzly Gulch and Orofino Gulch.

FRONT STREET
DRAINAGE CONTRIBUTION
60 ACRES

LOWER URBAN

LAST CHANCE GULCH
WATERSHED

~282 ACRES

UPPER LAST CHANCE
GULCH WATERSHED
~8296 ACRES

Figure 2. Front Street Drainage Area

The existing storm drain system, originally
constructed in the early 1900s, is in poor
condition and is significantly undersized for a
major storm event. Although significant flood
damage has not occurred, shallow flooding
has been regularly observed at the north end
of Front Street near the Federal Courthouse.

Based on hydraulic modeling, the existing
system can handle a one to two-year storm
event, and can carry only about half of

the 25-year event, which is the current

design standard. While the large pedestrian Figure 3. Shallow Flooding Near Courthouse
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underpass at Lyndale Avenue would provide some flood relief, it is approximately ten feet higher
than the low point on Front Street, creating the potential for flood depths that would cause property
damage and create a significant safety hazard for the travelling public.

Observation from site visits and CCTV video
indicate the storm drain has segments

that are in very poor condition, with signs
of deterioration, cracking, spalling, and
sagging. Portions of the existing system lie
substantially outside the street right-of-way
and appear to be located under at least one
building. Failure of the pipe could lead to
the formation of sinkholes, the collapse of
roadway and sidewalk sections, or damage to
foundations of buildings.

Figure 4. Poured arch storm drainage pipe with
The existing water main in Front Street also brick bottom installed circa 1912.

needs repairs and upgrades. The Helena

Water Facilities Plan (2005) indicates that the

downtown has several areas with undersized pipe, older pipe with low hydraulic efficiency, and dead
end pipe segments. This contributes to inadequate fire flow capacities along the Front Street corridor.

The existing water main in Front Street consists of six to eight-inch cast iron and ductile iron pipe
installed in the 1960s and 1980s. The older cast iron pipe is believed to be in deteriorating condition.

Replacement of the storm drain system and
water main will require extensive street
reconstruction. Additionally, as much as 80%
of the pavement is in poor condition and
numerous segments of sidewalk are missing,
in poor condition, or do not meet current
accessibility standards (ADA).

Front Street was identified in the Long Range
Transportation Plan, Downtown Master
Plan, and Greening Last Chance Gulch report
as an opportunity to improve streetscape
aesthetics, bicycle facilities, and pedestrian

safety in conjunction with the utility work. Figure 5. Greening Last Chance Gulch Report
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PREFERRED ALTERNATIVE

The Preliminary Engineering Report evaluates alternatives for each of the needed improvements

and identifies a preferred alternative that integrates the improvements into a single project. These
alternatives were reviewed by City Engineering staff and presented to landowners, businesses, and the
general public for feedback prior to selecting a preferred alternative. Appendix J includes materials
used for public outreach.

Streetscape Improvements

There was strong interest in both preserving on-street parking and improving bicycle facilities on Front
Street. Due to the limited right-of-way width and the desire to preserve recent sidewalk improvements
near the State Fund and Federal Courthouse, it was necessary to select a preferred alternative that
balances these needs.

The preferred alternative, shown in Figure 6, includes widened sidewalks, curb bulb-outs, enhanced
pedestrian crossings, street lighting, street trees and landscaping, a combination of parallel and angle
parking, and shared on-street bike lanes. The typical section is shown in Figure 7.

Pedestrian Connection

to GNTC
Great Northern
Best Western

Frontier Home
e
Health & Hospice Bulbout

Betty's 6’ Sidewalk 8’ Sid
Barbecue
[60' Angle Parking
Bulbout 1 Bulbout KExist[ng Improvement

Parallel Parking & Raingardens Colored S Rewain
Intersection

Print & Mail Services
State of Montana
artment of Administration

Federal Reserve
Bank L

oft €
&’ Sidewalk. Yoga DM€
Neill Intersection
Improvements .
/Ramgnrdzms—\ Raingardens

f~—Landscaped Island. /\w' Angle parkzng)

o " Helena
prortniy Job Service

Connection to

‘—\z:isﬁng Trail \

United States
Courthouse

MT State Fund

NEILL AVENUE

Figure 6. Steetscape Preferred Alternative

70’ Right-of-Way

'3 & 2 10’ 100 A 23' 60° Angle 2 1
SDWK | BLVD Travel Travel Parking Lane Sidewalk
% Lane Lane

Figure 7. Steetscape Preferred Alternative Typical Section
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There was considerable interest in a Protected Bikeway alternative, which would include a raised, two-
way cycle track on one side of the street. This alternative scored well for bicycle safety and landscape
opportunities, and reflects the recommendation in the Long Range Transportation Plan Update, but
would eliminate approximately half of the on-street parking and would require reconstruction of
recent improvements near the State Fund and Federal Courthouse buildings or acquisition of right-
of-way to fully meet design standards. This alternative was strongly considered, but was not selected

because it did not meet several important project goals and objectives.

The preferred alternative accommodates cyclists in shared on-street bike lanes. Shared bike lanes
are appropriate for low-volume, low-speed streets where bikes and vehicles can safely use the same
lane. The lanes are marked with special signing and shared lane markings (sharrows) to help vehicles
recognize the presence of cyclists. While shared lanes are less desirable for young or inexperienced
riders, the preferred alternative allows for wider sidewalks that will accommodate cyclists who are
not comfortable riding with traffic. Additionally, the preferred alternative provides traffic calming by

adding bulb-outs and alternating the angle parking to reduce traffic speeds.

Both the recent Downtown Helena Master Plan and the Long Range Transportation Plan recommend
Getchell as an alternative route for a Protected Bikeway. A Protected Bikeway or Multi-Use Trail on
Getchell would have fewer impacts on parking and would not require additional right-of-way to

construct.

Storm Drain Improvements
Multiple alignments and pipe materials were considered to identify the best cost and constructability

for the storm drain improvements. The preferred alternative is a Reinforced Concrete Pipe (RCP) or
Steel Reinforced Polyethylene Pipe (SRPE) along a new alignment that follows the existing right-of-way

corridor and minimizes bends.

CABOOSE WAY

CONNECT TO
EXISTING 36" RCP

FRONT STREET

15TH STREET

CONNECT TO
EXISTING 96" RCP
STORM DRAIN

CONNECT TO
EXISTING 36" RCP

CONNECT TO
EXISTING 48" CONCRETE
ARCH STORM DRAIN

T SR,

167 StReE,

13TH STREET

Figure 8. Preferred Storm Drainage Alternative
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Hydrology for the rural and urban portions of the Last Chance Gulch watershed was developed,
including peak flows for the 2-year, 10-year, and 100-year events, and the recommended pipe size
meets current City of Helena design standards.

A preliminary design and schematic layout for the preferred alternative was developed that includes
alignment, profile, and utility conflict identification. Utility conflicts and relocations involving gas,
water, buried electric, cable TV, telephone, and fiber optic lines are all probable during project
construction. Potholing critical utility conflicts is highly recommended during the final design process.

Filling the existing pipe with flowable fill or blown sand was selected as the preferred method to
abandon the existing pipe to reduce the risk of surface damage from pipe failure.

Opportunities to incorporate stormwater treatment were evaluated through the integration of
structural devices and/or landscape-based green street design. Many of the structural devices work
in conjunction with, or take the place of, street inlets that convey local street drainage into the storm
drain system. Due to limitations in the treatment capacity, most devices would have to be placed in
parallel to the storm drain system with overflow capability, which would create additional required
infrastructure.

Green street design opportunities include stormwater planters, stormwater curb extensions, and
vegetated swales. These above-ground, micro-treatment opportunities could be integrated into the
streetscape improvements at lower cost than buried structural devices and create less maintenance
cost since surface facilities are easier to access. Inlet design and stormwater quality design will need
to be further evaluated in the final design phase.

Figure 9. Raingarden Examples
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Water Line Improvements

Two primary alignment concepts were considered during the development of alternatives for the
water main: 1) replacement in parallel with the existing water main and abandoning most of the

existing pipe in place, and 2) replacement in the same trench as the existing water main and removing
the existing pipe during construction.

The preferred alternative consists of a segment of in-trench replacement and a segment of parallel

replacement to minimize conflicts with the preferred storm drain alignment. The selected size and
material is eight-inch ductile iron pipe.

INIAY TIE

GREAT NORTHERN BLVD CONNECT TO

EXISTING 8"

WATER MAIN
AVENVE

R CONNECT TO

EXISTING 6" CONNECT TO
WATER MAIN CABOOSE WAY EXISTING 6"
WATER MAIN
CONNECT TO
EXISTING 8"

WATER MAIN \

CONNECT TO

EXISTING 6"
J WATER MAIN

—

FRONT STREET

CONNECT TO
EXISTING 8"
WATER MAIN

15TH STREET

Figure 10. Preferred Water Main Alternative

The final design for the water main will need to include a strategy for constructing the water main

without disrupting critical water services along the Front Street corridor. The connection for the Great
Northern Town Center is anticipated to be the most crucial supply location, although the six-inch
connections at W. 13th Street and W. 15th Street may prove to be important as well.

Cost Estimates

Estimated costs for completing all three project elements, including the use of RCP pipe for storm
drainage, is $4,071,507. The elements break down as show in Table 1 below.

Streetscape Preferred Alternative

$1,340,614
Storm Drainage Preferred Alternative $2,343,905
Water Main Preferred Alternative $386,988
Total Estimates Costs (including contingency) $4,071,507

Table 1. Estimated Project Costs
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Implementation

The Front Street storm drain system appears to be a highly critical piece of the City’s storm drain
infrastructure and could influence future floodplain designations within Downtown. Not doing this
project could have significant effects on Downtown development.

Additionally, the Front Street project is an opportunity to improve the street appeal of an area
with many potential redevelopment opportunities. A high-quality streetscape and modern utility
infrastructure will encourage private investment within the corridor.

The Preliminary Engineering Report provides the necessary preliminary design to determine the
most feasible, cost-effective solution for improving Front Street. Recommended next steps include
Subsurface Utility Engineering (SUE) to accurately locate utilities to avoid and minimize conflicts, Final
Design Engineering to refine alighnments and project details, and preparation of Final Construction
Documents and Specifications.
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Introduction

The City of Helena initiated the evaluation of Front Street improvements
as the result of a number of needs, including an aging infrastructure

and the desire to incorporate improvements to multi-modal travel along
this corridor, which has seen significant growth in the last 20 years. The
Front Street corridor serves as one of the two main access points to the
Great Northern Town Center, which was developed in the late 1990s and
early 2000s. In addition, there are numerous businesses and state and
federal agencies, including the U.S. Courthouse, that make it an active
transportation corridor during the day.

Figure 11. Project Location
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The 2003 Helena Stormwater Master Plan states the current storm drainage system is in poor
condition and identified the need to increase the size of the Front Street stormwater interceptor pipe
from Neill Avenue to Lyndale Avenue. Similarly, the Helena Water Facilities Plan (2005) indicates
deteriorating water mains, undersized pipe, low hydraulic efficiency, and dead end pipe segments.
Since improvements to these two facilities will result in extensive disturbance to the existing street
surface, the City can improve the corridor’s streetscape, as identified in the Long Range Transportation
Plan, Downtown Master Plan, and Greening Last Chance Gulch report. The existing pavement is in
poor condition, sidewalk segments are missing or do not meet ADA standards, and bicycle facilities are
negligible.

The purpose of the Preliminary Engineering Report is to develop a range of alternatives, evaluate the
cost and feasibility, and determine a preferred alternative for each infrastructure component, while
ensuring the three components work seamlessly together.

Alternative development for streetscape improvements involves the implementation of quality
pedestrian facilities, as well as accommodation for cyclists, landscaping, and adequate parking
opportunities. Since the intersection of Front Street and W. 14th Street provides the east access

to the Great Northern Town Center, traffic on Front Street has increased substantially after the
opening of the Town Center in the early 2000s. Proposed upgrades to pedestrian facilities include
improvements to all sidewalks along Front Street and the crossing at Neill Avenue, as well as safety
improvements at the W. 14th Street intersection — all to be fully compliant with ADA requirements.
The development of alternatives explores the potential to incorporate appropriate recommendations
from the 2013 Greening America's Capitals Report. The streetscape enhancements proposed in this
report will ultimately aid the economic development of this business district.

The storm drain evaluation began with an analysis of existing hydrology and the anticipated changes
due to future growth. The evaluation contains a comparison of location alternatives for a new
interceptor pipe, the practicality of green alternatives including potential water quality improvements,
and a review of the existing system to determine if any portion can be used in place. The proposed
water line replacement includes an evaluation of location alternatives and tie-ins to existing lines.

The investigation of both water and stormwater infrastructure includes identifying potential utility
conflicts and constraints, regulatory compliance and permit requirements, and possible construction
considerations.

Alternative screening and preparation of alternatives contains a significant public involvement
component. Input was sought on many levels through meetings with the general public, the Helena
City Commission, and numerous stakeholders. Public feedback is a key component in the project,
particularly in the selection of the preferred streetscape alternative.
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Background

Historical Background

The history of infrastructure construction along the Front Street corridor
began in the late 19th century when the Montana Central Railroad reached
Helena in late 1887. The railroad laid its terminus tracks along the west side
of what became Front Street and built a depot across from the intersection
of Front Street and W. 13th Street. At that time, the roadway that became
Front Street had been platted (northward several blocks from what became
Neill Avenue) but not built, and additional development in the area was
minimal. At that time, Last Chance Creek still ran on the surface through
the project area.

Figure 12. Helena Railroad District Circa 1890s

Available engineering record drawing resources were limited due to the age
of the infrastructure, but it appears that a series of major road and drainage
improvement projects were performed in the mid-1950s to install the
majority of the original existing street inlets, curb and gutter, and asphalt
paving. The 1950s projects also took a major step toward fully enclosing
Last Chance Creek into a piped conduit system by piecing together
individual piped portions that had been installed as Front Street built out
from south to north. Still, a portion of the creek between Neill Avenue and
W. 13th Street remained open channel until it was finally enclosed in the
early 1980s. The City of Helena performed a drainage improvement project
in 2009 at the northern terminus of Front Street to try to decrease ponding
and shallow flooding issues. The project increased the street inlet size and
its associated lateral pipe size to improve capacity of the existing system.
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Base Mapping

WGM Group developed preliminary base mapping conditions using existing information assembled
from a variety of sources including the City’s GIS system, LiDAR elevation point data, record drawings,
CCTV video records, and communication with the City’s public works and engineering personnel.
WGM Group also performed field reconnaissance of the Front Street corridor to attempt to verify
utility locations, storm drain pipe sizes/materials, and storm drain pipe invert elevations. The effort to
measure storm drain pipe inverts was limited by deep manholes, swift base flow conditions, and a few
unusually recessed manhole pipe penetrations. However, enough information was obtained to assist
base mapping and provide a planning level verification of the existing storm drain interceptor.

WGM Group’s preliminary mapping of existing conditions is included Appendix A. The mapping
includes a profile of the existing storm drain interceptor that conveys Last Chance Creek.
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Streetscape

EXISTING FACILITIES

This project is located in Downtown Helena between Last Chance Gulch
and the Great Northern Town Center. Front Street starts at a ‘T’ intersection
with Neill Avenue on the south and runs northeast for four blocks where

it dead ends with the fill slope from Lyndale Avenue, near the Federal
Courthouse. The street is in an urban setting and currently functions as a
secondary circulation street for the business district, providing access and
parking for the businesses and various government services located on or
adjacent to the street.

Front Street is stop controlled at the intersection with Neill Avenue. A four-
way stop is in place at the intersection of Front Street and W. 14th Street.
W. 14th Street serves as the eastern gateway to the Great Northern Town
Center. The intersections with W. 13th Street and W. 15th Street are both
‘T" intersections with stop control and Front Street as the through street.

Double yellow centerline stripes are present for the first three blocks. No
pavement markings are present at the north end near the courthouse,
where the street narrows with landscaping and security gates. Both parallel
and angle parking currently exist in the corridor. Two areas have restrictions
that do not allow parking; near the Federal Courthouse and the Federal
Reserve Bank.

Sidewalk extends on both sides of Front Street from Neill Avenue to W.

15th Street with a gap on the west side between W. 13th Street and W.

14th Street. There is no sidewalk on the west side of Front Street north of
W. 15th Street. The connection of the Lyndale Trail to Front Street is steep
narrow and does not meet current ADA or PROWAG criteria, and it connects
to the street. There is no formal sidewalk connection to the trail or other
dedicated bike facilities.

The pavement conditions vary from poor to good with approximately

80% of the pavement considered to be poor, having a substantial amount
of cracks and patches, and only 10% considered to be in good condition.
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Sidewalk conditions also vary from poor to new, with a bit more than half in fair to good condition. A
segment of sidewalk is missing on the west side of Front Street between W. 13th Street and W. 14th
Street. With the replacement of the storm drain system and the water main, the majority of the
pavement and sidewalk will be disturbed. Since both are in need of repairs, it is logical to improve the
streetscape with this project.

GOALS & OBIJECTIVES

In addition to meeting the requirements of the City of Helena Engineering Standards section, other
related goals and objectives considered during evaluation of the streetscape alternatives include:

e Provide parking and access to the business district, while moving vehicles, pedestrians, and
cyclists through the corridor.

e Improve pedestrian and bicycle comfort and safety
e Upgrade existing sidewalks to meet current accessibility requirements

e Improve street appearance, including landscaping, street trees, decorative lighting, and street
furniture that will aid downtown economic development

e Minimize loss of on-street parking that supports existing businesses
e Reconstruct existing pavement that is nearing the end of useful life

e Minimize disturbance or reconstruction of recent improvements, such as sidewalks and
landscaping near the State Fund and Federal Courthouse buildings

e Integrate recommended storm drain and water main improvements
e Maintain business and property access during construction

e Maintain storm drainage and utility service during construction

e Minimize utility conflicts/relocations

e Minimize overall project cost

e Minimize construction complexities

e Accomplish the street work within the existing right-of-way.
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DESIGN STANDARDS & REQUIREMENTS

Front Street is a low volume, low speed urban street which primary function is to provide access

to businesses with limited use by through traffic. It qualifies as a Local Street in the City of Helena
Engineering Standards, (http://www.helenamt.gov/public-works/engineering/engineering-standards.
html). A summary of the key design criteria follows:

While observed operating speeds are a little slower, the appropriate design speed is 25 mph.

Minimum driving lane width is 10 feet. Additional width is needed for angle parking to allow
vehicles to back out of the space and not into the opposing traffic lane.

Minimum sidewalk width is 5 feet.
Minimum multi-use path width is 10 feet.
Minimum bicycle lane width is 5 feet.

To minimize impacts to adjacent properties, the new vertical alignment will match the existing as
close as possible.

Pedestrian facilities shall be constructed in accordance with Montana Public Works Standard
Specifications (MPWSS) and the Americans with Disabilities Act (ADA), with further guidance
provided in the Public Rights-of-Way Accessibility Guidelines (PROWAG).

All designs must be in compliance with City of Helena Complete Streets Resolution No. 19799.

Since Neill Avenue is an urban route on the state system (U5812), MDT urban standards will be
required for any work performed on Neill Avenue.

In this urban setting, there are no jurisdictional waterways, wetlands, or floodplains, so no 404 or
floodplain permits are needed for the street work. A City permit will be required.
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ALTERNATIVE SCREENING

Four initial concepts were presented to stakeholders and the public for comment: Existing Street
Section with Shared Bike Lanes; Shared Bike Lane with Creek Channel; Two-Way Bikeway; and
Dedicated Bike Lanes. These concepts are shown in Figure 13; a full-size exhibit is included in
Appendix B.

Front Street Improvements Project

The City of Helena is evaluating options for improving pedestrian safety and stormwater OUILL/ Of
management on Front Street, between Neill Avenue and Lyndale Avenue. H

This project includes:

« Evaluating options to incorporate
multi-modal transportation, on-street
parking, intersection improvements, and
pedestrian crossings.

Public workshops and stakeholder meetings

will be held over the next six months to get

input on the project. For more information,
contact Loran Frazier at 406-728-4611 or

« Evaluating stormwater management N
Ifrazier@wgmgroup.com

options that can be incorporated into
the Front Street streetscape.

« Evaluating replacement of the existing
water and storm drain lines in Front
Street.

Initial Concepts

May June July August September October November December January
A
SEPTEMBER 2 PUBLIC MEETING #2
UPDATE APPROVAL

Figure 13. Initial Streetscape Concepts

After receiving public input, the initial concepts were refined and further evaluated, then presented
to the public for comments. Three alternatives and a “No Action” were developed for further
consideration: Existing Street Section with Shared Bike Lanes (No Action); Existing Plus; Multi-Use
Path; and Protected Bikeway. All of the alternatives assume full reconstruction of the street and
include pedestrian crossing enhancements at Neill Avenue. These alternatives are shown in the matrix
in Figure 14. A full-size exhibit is included in Appendix B.
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Helena Front Street Preliminary Engineering Report Project Matrix

Alternatives
Ranking Criteria Existing Existing Plus Multi-Use Path Protected Bikeway
* Replace utilities * Replace utilities * Replace utilities ® Replace utilities
: * Sharrows  Streetscape enhancements * Multi-use path on west side of street for |® Two-way bikeway on west side of street
- * Sharrows two-way bicycle traffic and pedestrians * Bike lane raised next to sidewalk
Meets Does Not Meet * Angle parking on east side * Angle parking on east side * Parallel parking on east and west side
Evaluation |:> Evaluation o Parallel parking on west side  Bulbouts * Bulbouts
Criteria Criteria  Bulbouts o Neill intersection improvements o Neill intersection improvements
* Neill intersection improvements * Street trees on east side e Street trees
PRELIMINARY o Street trees on east side

Evaluation Criteria Existing Existing Plus Multi-Use Path Protected Bikeway
1| Business Access a 4 2 3]
2| Parking (# of spaces) (90) 4 (90) ! 4 (71) 2 (45) 1]
3| Pedestrian Safety/Circulation 1 4 2 E
4| Bicycle Safety/Circulation 1 2 G 3 - 4
5| Vehicle Safety/Circulation 2 3 3 G 2)
6| Land: /Str Impr 1 3 2 4
7| Drainage 0 3 2 3]
8| Snow Storage 1 2 1 2|
9| Cost 4 3 2 1
10| Maintenance Q 3 2 2 1)

Total Score 21 30 21 24

Figure 14. Streetscape Project Matrix

Following is a brief description of each alternative considered during the screening process and the
reason for its inclusion or exclusion from further consideration:

1. No Action - Existing Street Section with Shared Bike Lanes
This alternative would replace the existing utilities and restore the street in its existing
configuration. This alternative would not replace curbs and sidewalks that are not affected by the
utility construction, but would include shared lane markings (sharrows) for bicycles. Pedestrian
facilities could be improved at a later date, although likely at a higher cost. Due to the magnitude
of the utility construction and the requirement to meet the Complete Streets Resolution, there
would be minimal cost savings with this alternative. This alternative was not recommended for
further consideration.
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2. Creek Channel
This alternative would return a portion of Last Chance Gulch to an open channel configuration
along the Front Street corridor, and was further evaluated in the Storm Drainage section of
this report. This alternative requires removal of newly constructed sidewalks and landscaping,
extensive modifications to the storm drain system, and raised questions about the cleanliness
of stormwater runoff in the creek channel. The Creek Channel alternative was not considered
feasible due to the extent of the negative impacts to business access, increased project costs,
elimination of parking, the need for multiple structures for driveway crossings and pedestrian
access, utility conflicts, and significant flood risk. This alternative was not recommended for
further consideration.

3. Dedicated Bike Lanes
This alternative includes on-street bike lanes with parallel parking and widened sidewalks. This
alternative would provide improved pedestrian and bicycle facilities, but reduces on-street
parking by approximately 50 percent. Dedicated bike lanes are typically discouraged on low-
volume, low-speed streets where cyclists can comfortably share the street with other vehicles
because a wider street tends to encourage higher speeds. Dedicated bike lanes also have less
benefit to inexperienced cyclists who would be more comfortable on a sidewalk or multi-use path.
The benefits of dedicated bike lanes were not considered to outweigh the loss of parking or
potential for higher traffic speeds, therefore, this alternative was not recommended for further
consideration.

4. Multi-Use Path
The Multi-Use Path alternative keeps angle parking on one side and places a 12-foot wide shared
sidewalk/bike path on the west side of the street. Sidewalks on the east side would be widened
as well. This alternative preserves about 80 percent of the existing on-street parking, but places
bicycles close to the doors of the businesses, and leaves limited room for snow storage, signs, light
poles, and street trees. This alternative would require reconstruction of recent improvements
near the State Fund and Federal Courthouse buildings or acquisition of right-of-way to fully meet
design standards. This alternative ranked even with the Existing (No Build) alternative in the
evaluation matrix, and therefore was not recommended for further consideration.

5. Protected Bikeway
The Protected Bikeway alternative includes a raised, two-way cycle track on the west side of the
street, separate sidewalks for pedestrians, and on-street parallel parking. This alternative scored
well for bicycle safety and landscape opportunities, and reflects the recommendation in the Long
Range Transportation Plan Update. However, this alternative would eliminate approximately
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half of the on-street parking and would require reconstruction of recent improvements near the
State Fund and Federal Courthouse buildings or acquisition of right-of-way to fully meet design
standards. This alternative ranked second in the project matrix and received strong public
support, but did not meet several important goals and objectives; therefore, this alternative
was not recommended for further consideration.

6. Existing Plus
The Existing Plus alternative replaces the existing utilities and fully reconstructs the curbs,
sidewalks, and street section. This alternative balances the need for bicycle and pedestrian
enhancements with the desire to retain on-street parking. The Existing Plus alternative includes
shared lane markings (sharrows) for bicycles, widened sidewalks, street trees, street lighting,
and a combination of parallel and angle parking to retain the same number of on-street parking
spaces. It very closely resembles the alternative recommended in the Greening America’s Capitals
report. This alternative ranked the highest in the project matrix and received strong public
support. This alternative met all of the goals and objectives and was recommended for further
consideration.

Public Outreach

The first public outreach effort consisted of door-to-door contact with every business/property owner
located on Front Street to present the alternatives. Mailings showing the alternatives were sent to
every property owner that could not be contacted in person. In addition to the individual meetings
and mailers, the public had two additional opportunities to comment on the revised options and

the decision matrix that had been developed. The first was a workshop at the Great Northern Town
Center and the second was held in conjunction with the third Downtown Master Plan Charrette.
Copies of the materials utilized for these public meetings is included in Appendix J.

The first workshop was attended mostly by business owners and service operators near Front Street.
The majority supported the Existing Plus as the preferred alternate, with a request to move the angle
parking between W. 13th Street and W. 14th Street to the west side of the street. At the second
workshop/downtown charrette, the majority of people who commented preferred the Protected
Bikeway alternative.

PREFERRED ALTERNATIVE & DESIGN CONSIDERATIONS

Based on input from the public outreach, the recommended preferred alternative is a modified
Existing Plus, as shown in Figure 15 and included in Appendix C. There was considerable interest in
the Protected Bikeway alternative, however, this alternative is not recommended because of parking
impacts, business access, additional cost, and potential need to acquire right-of-way.
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The preferred alternative accommodates cyclists in shared on-street bike lanes. Shared bike lanes

are appropriate for low-volume, low-speed streets where bikes and vehicles can safely use the same
lane. The lanes are marked with special signing and shared lane markings (sharrows) to help vehicles
recognize the presence of cyclists. While shared lanes are less desirable for young or inexperienced
riders, the preferred alternative allows for wider sidewalks that will accommodate cyclists who are
not comfortable riding with traffic. Additionally, the preferred alternative provides traffic calming by
adding bulb-outs and alternating the angle parking to reduce traffic speeds. The preferred alternative
typical section is shown in Figure 16.

Pedestrian Connection
ta GNTC Print & Mail Services
Great Norther State of Montana

Gre
Loft &€ Best Wester: artment of Administratio
&' Sidewalk Yoga Frontier Home Bulbout

. . Health & Hospice
Neill Intersection Betty’s a Sidewalk 8’ Sidi é‘am\ectwr\ tla
Improvements . . Barbecue Xisting Trail
/‘R“"‘ﬂ'"d”‘“—\ Raingardens eo Angle Parking
K 60° Angle Parking /

Bulbout 1 Bulbout Exvstmg 1wnprovewner\
Pavallel Parking & Raingardens Colored to Remain United States

Intersection Courthouse

Federal Reserve
Banl

f~— Landscaped Island.

MT State Fund

NEILL AVENUE

Figure 15. Steetscape Preferred Alternative
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Figure 16. Steetscape Preferred Alternative Typical Section

Both the recent Downtown Helena Master Plan and the Long Range Transportation Plan recommend
Getchell as an alternative route for a Protected Bikeway. A Protected Bikeway or Multi-Use trail on
Getchell would have fewer impacts on parking and would not require additional right-of-way to
construct.
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The following changes were made to the original Existing Plus alternative to address public comments
and concerns:

Moved the angle parking between W. 13th Street and W. 14th Street to the west side of the
street. Changing the parking location places some gentle curves in street travel which will help
calm traffic and moves the majority of the parking to the business side of the street. Currently,
people parking on the east side of street cross randomly to access business on the west side.
Moving the parking to the west at this location will reduce the number of people crossing the
street and better serve the businesses on the west side.

Widened the sidewalk to at least eight feet on the west side north of W. 14th Street, to create a
path connection to the Lyndale Trail.

Lowered a portion of the Lyndale Trail grade for a better connection to Front Street.

Parking is essential for the business and services that exist along Front Street and this option
perpetuates the parking spaces.

The modified Existing Plus alternative has the following positive outcomes:

This option has minimum impacts to new improvements north of W. 14th Street.
This option maintains the current number of on-street parking spaces.

Sharrow symbols will be provided in each travel lane. Vehicle volumes and speeds are low
enough in this corridor that sharing the lane with bikes is a viable option.

The 11’ sidewalk on the west side of the street provides enough width for pedestrians and a
cyclist who is not comfortable riding on the street.

This option maximizes pedestrian safety and meets ADA accessibility requirements throughout
the project.

This option offers opportunities for landscaping and we propose to use vegetated areas near the
storm water inlets to help treat the water before entering the system, where possible.

This option provides a new road surface which should improve vehicle ride and reduce
maintenance costs

This option has the lowest construction costs of the alternatives reviewed. A cost estimate is
included in Appendix C.

This option does not require reconstruction of recent improvements or acquisition of additional
right-of-way.
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Implementation Challenges

e Several locations will be challenging to meet current PROWAG and ADA requirement for sidewalk
access, as shown in the pictures below.

Figure 17. PROWAG and ADA Challenges

e W. 14th Street serves as one of the two primary accesses to the Great Northern Town Center.
Construction activities will need to be expedited through this area to limit the disruption of traffic
to the Town Center.

e Coordination with security and building maintenance during construction will be required when
working near the Federal Reserve Bank and the Federal Courthouse.
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Storm Drainage

EXISTING FACILITIES

The Front Street storm drain interceptor is part of the backbone pipe
network that provides drainage service to most of the downtown Helena
core area. Most of the buildings and parking lot areas adjacent to Front
Street depend upon this storm drain interceptor to efficiently remove
runoff from their facilities. The Front Street corridor is fully urbanized;
there is very little prospect for land use changes that could affect peak
runoff characteristics. There remains, however, some opportunity for land
use changes in the urban and rural drainage system upstream of Front
Street that could affect peak flows. Potential development areas include
underutilized pockets in the downtown core area and larger undeveloped
tracts in the upper Last Chance Gulch watershed.
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Figure 18. Existing Buildings Along Front Street

The aging existing pipe was installed in multiple stages during an era ranging
from the early 1900s to the 1950s. The majority of the existing concrete
pipe is in fair to poor condition and displays many signs of deterioration,
including cracking, spalling, and sagging. The existing pipe alignment
wanders substantially outside of the right-of-way and appears to be located
under at least one building. The pipe is also significantly undersized for

the expected peak flood flows and has experienced overflow and shallow
flooding issues in the recent past. The Front Street storm drain replacement
project will address capacity issues by placing a new large diameter pipe
completely within the public right-of-way while integrating with the
proposed streetscape and water main improvements discussed in other
sections of this report.
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Local Drainage Patterns

The drainage area contributing to the Front Street stormwater collector lies within the Last Chance
Gulch watershed. The original stream bed has been highly manipulated during the development of
historic downtown Helena. Dense commercial and industrial development is now located where the
natural stream once flowed.

The Front Street interceptor carries all runoff from the Last Chance Gulch watershed, which is
comprised of the major rural drainages of Grizzly Gulch and Orofino Gulch. The total upstream
drainage area into the storm drain manhole E7 is approximately 8,578 acres, as shown on the drainage
area map in Figure 19. The Front Street storm drain laterals contribute an additional 50 acres to the
interceptor before it flows north underneath Lyndale Avenue. Most of the laterals receive drainage
from the commercial and residential neighborhoods directly to the east of Front Street. According to
available records, there are no stormwater management facilities upstream of the project to reduce
the rate and/or volume of runoff. The Last Chance Gulch storm drain system eventually outfalls into a
large low-lying area located about 3,000 feet north of the project in the Nature Park. The wetland has
a controlled outflow and provides both retention and water quality treatment for stormwater.

FRONT STREET
DRAINAGE CONTRIBUTION
60 ACRES

LOWER URBAN

LAST CHANCE GULCH
WATERSHED

~282 ACRES

UPPER LAST CHANCE
GULCH WATERSHED
~8296 ACRES

Figure 19. Front Street Drainage Area
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System Layout, Sizes, and Materials

The existing storm drain system in Front Street, a schematic of which is included in Appendix A,
consists of a trunk main interceptor and several laterals that collect stormwater from side streets and
parking lots. From review of CCTV video, there also appears to be several roof drains that tie directly
into the interceptor. For the purposes of this report, the Front Street interceptor begins at manhole
E7 on the schematic at the corner of Front Street and Neill Avenue and continues north to manhole
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Figure 20. Existing Storm Drain System Along Front Street

E2, the last manhole on Front Street before flowing under Lyndale Avenue, as shown in Figure 20.
WGM Group reviewed several sources of information to ascertain the pipe size, material, and
condition of the existing storm drain system. Sources included record drawings, recent TV video,

and site visit observations. Record drawings are included in Appendix A. The available information
indicates that the majority of the existing Front Street interceptor is a 48-inch diameter reinforced
concrete pipe (RCP). A portion of the existing interceptor crosses onto the Opportunity Bank (28 Neill
Ave) and the Montana State Employment
Office (715 Front St) properties. Part of this
section is a poured-in-place concrete arch
culvert with brick bottom installed circa
1912, as shown in Figure 21. Between Neill
Avenue and W. 13th Street, the interceptor
transitions into a 48-inch RCP. At Lyndale
Avenue, the interceptor transitions

to a 96-inch diameter RCP, which was
installed when Lyndale Avenue was
reconstructed by the Montana Department
of Transportation (MDT) circa 2001. The

total length of existing interceptor pipe Figure 21. Poured arch storm drainage pipe with
within the Front Street project area is brick bottom installed circa 1912 between Neill
approximately 1,820 feet. Avenue and W. 13th Street.
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Storm Drain Condition

According to the City of Helena Stormwater Master Plan (2003), the existing Front Street interceptor
is in poor condition and is undersized. The report also states that the interceptor has “severe cracking
(larger than 5”), deterioration, and wide joints in numerous locations.” The available record drawings
also indicate that the existing pipe alignment wanders substantially outside of the right-of-way
between Neill Avenue and W. 13th Street, taking a route that appears to be beneath or immediately
adjacent to the Montana State Employment Office (i.e. Helena Job Service). It then bisects the
Opportunity Bank property before reentering the right-of-way at Neill Avenue.

During field visits, WGM Group verified that the storm drain manhole in Neill Avenue is a mortar

and brick construction and is severely deteriorated. Several access rungs are missing and/or

severely damaged and many bricks have been dislodged. TV video from 2015 generally affirmed the
observations in the Stormwater Master Plan. The existing interceptor has many cracks (both repaired
and unrepaired) and several low spots where the pipe appears to have settled. Noteworthy pipe
condition observations are included in red text on the existing conditions schematic in Appendix A.

PROJECT NEED & PURPOSE

Health & Safety

Shallow flooding has been observed in the area near the northern terminus of Front Street, just before
the interceptor flows under Lyndale Avenue. Employees at the U.S. Courthouse interviewed during
this project stated they have observed water flowing out of street inlets during large runoff events
since the courthouse was constructed circa 2001. The observed flooding to date has remained at only
shallow nuisance levels, not causing damage to any structures. However, the hydraulic model of the
existing storm drain system developed for this study indicates that much more significant flooding

is possible. The model shows that the maximum capacity of the Front Street storm drain system is
approximately 200 cfs, which corresponds to a very low return interval roughly equal to the 1-year to
2-year event. The system can only carry approximately half of the 25-year event, which is estimated as
388 cfs. The 25-year event is currently the standard design peak flow for storm drain systems within
the City of Helena. The hydraulic model is discussed further in the Hydrology & Hydraulics section on
page 31 of this report.

The local terrain and low point at the northern terminus of Front Street also contribute to the
possibility of significant flooding when peak flow events exceed the Front Street storm drain system
capacity. The low elevation is approximately 3,990, while the relief through the large pedestrian
underpass under Lyndale Avenue located to the west of Front Street is at a higher elevation of
approximately 4,000. This implies a potential flood depth of ten feet, which would cause extensive
damage to a large number of nearby businesses and public offices.
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Although significant flood damage has not yet been observed, review of local elevations and results
from the hydraulic model for the existing system indicate high possibility. The potential flood water
depths would not only cause damage to structures, but would be a significant safety hazard to the
travelling public in the area.

Aging Infrastructure

Observation from site visits and CCTV video indicate the storm drain has segments that are in poor
condition, especially the 100+ year old poured arch section near Neill Avenue and the Opportunity
Bank that was installed circa 1912. The remaining system, estimated at approximately 65 years old, is
comprised of 48-inch RCP that is generally in a moderate service condition. Though the lifespan of RCP
is typically at least 75 to 100 years, the existing 48-inch RCP shows several areas of significant cracking
and sagging. This condition brings into question the quality of pipe material and the installation
techniques. The visual deterioration indicators are likely warning signs for more significant failures
that could occur in the near future. Failure of the pipe could lead to the formation of sinkholes, the
collapse of roadway and sidewalk sections, or the damage to foundations of buildings.

Unresolved Problems

One of the largest unresolved issues with the existing storm drain system is its current alignment,
which wanders out of the public right-of-way between Neill Avenue and W. 13th Street and across
the properties currently used by Opportunity Bank and the Montana State Employment Office. In
one location, the storm drain may run below a portion of the Montana State Fund building. Although
some easement agreements with the City exist for these offsite areas, the current alignment presents
significant challenges for maintenance and replacement.

Floodplain

The Front Street corridor is partially located in a shaded Zone X on FEMA FIRM map panel
#30049C2306E effective 9/19/2012, as shown in Figure 22. The shaded Zone X is a continuous feature
that runs through the entire heart of the downtown corridor, starting at the upstream culvert entrance
to the storm drain system just south of the intersection of South Cruse Street and West Main Street,
and ending at the old Burlington Northern railroad grade in Centennial Park.

Although the original modelling information was not available for verification and the FIRM maps are
nonspecific, it is likely that this area represents a 500-year floodplain boundary based on its location
in the Last Chance Gulch drainage. The shape of the shaded Zone X on the current FIRM panel is
identical to the shape of the historic 1981 FIRM panel (#3000400001B effective 4/15/1981), as shown
in Figure 23. This indicates that the modelling and overlay for the map boundary was performed with
the original flood study, likely done in the late 1970s.
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Figure 22. Current DFIRM Map Panel #30049C2306E, effective date 9/19/2012

Figure 23. Historic FIRM Map Panel #3000400001B, effective date 4/15/1981
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There are several significant points to consider in relation to these FIRM observations.

Current surface conditions in downtown Helena and the Front Street corridor are significantly
different than conditions in the late 1970s. For example, Lyndale Avenue was lowered and
the bridge was replaced with a pedestrian underpass, the Great Northern Town Center was
developed, and the old city landfill at the current Centennial Park was abandoned.

Peak flows and hydraulic modelling performed for this report indicate that the Front Street
interceptor and likely other major portions of the City’s backbone storm drain network are
significantly undersized for large events such as the 100-year storm. Although the model
developed for this report is limited, it indicates that runoff events much smaller than the 100-
year event could cause flooding issues for the Front Street corridor.

There is approximately a ten-foot vertical difference between the low point in Front Street near
Lyndale Avenue and the pedestrian underpass below Lyndale, which serves as an emergency
overflow.

The observations above imply that the shaded Zone X shown on the FIRM maps is not accurate
and if a flood remapping effort were to occur in the future, it would likely show a 100-year flood
zone through portions of the downtown corridor. It is also reasonable to conclude that significant
surface flooding at the northern terminus of Front Street is possible since overflow relief is not
easily afforded by the pedestrian underpass until flood depths reach approximately ten feet.

Given these observations, the Front Street storm drain interceptor appears to be a highly
critical piece of the City’s storm drain infrastructure and its improvement could influence future
floodplain designations within the downtown corridor.

GOALS & OBIJECTIVES

In addition to meeting the requirements of the City of Helena Engineering Standards, other goals and
objectives considered during evaluation of stormwater include:

Maintain storm drain service for base flow during construction

Minimize disturbance of major surface improvements

Ensure ability to connect existing storm drain service lines

Minimize utility conflicts/relocations

Maintain reasonable business access during construction

Minimize overall project cost

Minimize construction complexities

Integrate with recommended Streetscape Improvements (contained herein)

Integrate with recommended Water Main Improvements (contained herein)
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DESIGN STANDARDS & REQUIREMENTS

City of Helena Standards
The City of Helena Engineering and Design Standards (2013) contain several key criteria for
consideration in our stormwater evaluation. A summary of the critical criteria follows:

Conveyance System

Storm Drain Conveyance = 25-year, 24-hour storm (non-pressurized flow)
No Surcharge of Roof, Footing, and Yard Drains = 100-year
Minimum Pipe Slope = 0.5% (Table 7-7, HEC-22 )

RCP Minimum Cover = 2 feet (top of pipe to finished grade)
Manhole Spacing = 400 feet (max)

Utility Clearances, Section 4.3.4.10.2,

- Horizontal: Water = 10’, Sewer =5, Other =5’

- Vertical: Water = 18”, Sewer = 12", Other = 12"

Max Pipe Diameters:

- RCP (no max)

- Profile Wall PVC (36" max)

- Solid Wall PVC (36” max)

- CPE (>36” on case-by-case basis)

- HDPE (no max)

Stormwater Quality

Water Quality Design Storm = 0.5 inches in runoff
Infiltration Facilities (p. 56)

- 20’ building setback, or

- 1:1 setback from bottom to structure finish grade

Regulatory Compliance & Permits
The City Public Works Department will review the final Front Street engineered design plans

and specifications prior to construction to ensure compliance with all City design standards for
transportation, water systems, storm drainage systems, utilities, and erosion and sediment control.
Further, the City will provide plan review for compliance with their MS4 program. Upon a bid award
for the project, the contractor will need to apply for a street opening permit and submit applicable
fees to the City prior to construction. The street opening permit will also require an accompanying
traffic control plan to be submitted for approval. If the project causes greater than one acre in
disturbed area, the contractor will need to develop a Storm Water Pollution Prevention Plan (SWPPP)
and submit an application with the City and State for coverage under DEQ’s 2013 General Permit for

Storm Water Discharges Associated with Construction Activity (i.e. General Permit).
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If the final project proposes excavation, grading, or structure installation inside the public right-
of-way maintained by the Montana Department of Transportation (MDT), then an encroachment
permit will need to be submitted and approved by MDT. The encroachment permit may require an
environmental checklist to evaluate the project under the Montana Environmental Policy Act (MEPA).
This MDT review should be efficient and is not expected to create significant design or construction
complications.

HYDROLOGY & HYDRAULICS

Background

The Front Street corridor stormwater system was conceptually analyzed as part of the Helena
Stormwater Master Plan study published in 2003. The study recommended that the primary trunk
line be upgraded to 1,500 LF of 60-inch and 290 LF of 72-inch reinforced concrete pipe based upon
the peak runoff from the 10-year, 2-hour storm event. The specific hydrologic assumptions and design
peak flows were not discussed in detail in the study; however, the study mentions that surcharging
to ground level was allowed for the recommended design. The current City of Helena Engineering
and Design Standards (2013) state that the design criteria for stormwater conveyance systems is the
25-year, 24-hour event under non-surcharging conditions. The standards also require a check storm
using the 100-year, 24-hour event to evaluate system performance and determine potential flooding,
inundation, and backwater hazards. The current City standards for conveyance capacity are therefore
higher than the design storms used in the 2003 Stormwater Master Plan.

Hydrologic Analysis

WGM Group examined the hydrology of the watershed that contributes runoff to the stormwater
interceptor in Front Street in order to analyze the performance of the existing pipe system and to
assist with the preliminary design of the new system.

For hydrologic analysis purposes, the Front Street drainage area was divided into two parts that
represent the lower urban area and upper rural area. The two areas have contrasting land usages and
hydrology. The 330-acre lower urban drainage area is characterized by dense urban development
with commercial, industrial, and residential uses. The urban watershed was delineated using LiDAR
elevation data (Sanborn Map Company, Inc., 2012) in conjunction with the City’s GIS stormwater
pipe and inlet network. The 8,040-acre upper rural drainage area is predominantly characterized

by undeveloped open or lightly grazed fields, medium dense pine forest, and light residential
development. The large upper rural area of the watershed was delineated using USGS 1:24,000 scale
topographic maps.
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Stream flow from Last Chance Gulch and the upper rural portion of the watershed enters Helena’s
lower urban stormwater system via a culvert located near the intersection of West Main Street and
Carriage Lane. The flow remains in the piped stormwater system through the downtown corridor and
becomes the primary interceptor that picks up additional urban drainage as it flows north though the
city. Most of the contributing urban drainage that enters the trunk main is undetained and untreated
prior to entering the system.

WGM Group evaluated peak flows from the contributing drainage area using three primary sources:
1) USGS regression equations, 2) the SCS Curve Number (TR-20) Method, and 3) FEMA flood flows
published in the Lewis and Clark County Flood Insurance Study (2012).

USGS Method

The USGS regression method uses basin characteristics and regression analysis to formulate
theoretical peak flows for a drainage area, as described in USGS publication Methods for
Estimating Flood Frequency in Montana Based on Data through Water Year 1998. Using the
equations developed for the Southwest Region, the required data inputs are the size of the
drainage area and the percentage of the basin above 6,000 feet in elevation. Using USGS 1:24,000
scale topographic maps, it was determined that 6.6% of the basin is above 6,000 feet. Only the
upper rural portion of the drainage area was evaluated with the USGS method as its accuracy
significantly diminishes with urban applications.

SCS Method

To confirm USGS regression method findings and to develop full runoff hydrographs for the
drainage area, the HEC-22 method was also utilized. The program Hydraflow Hydrographs was
used to execute the HEC-22 method and perform hydrograph combining functions between the
upper rural area and lower urban area. Rainfall depths for the 24-hour storm were obtained from
NOAA Atlas 2 precipitation frequency maps.

To calculate the Curve Number (CN) for the SCS method, the hydrologic soil group classifications
for the watershed were determined by using NRCS Web Soil Survey. The rural watershed mainly
consists of soil group B with some patches of soil group A in the northwest of the watershed. The
urban core area of the city was conservatively considered soil group D, while the urban residential
areas were considered soil group B. An average CN of 60 was calculated for the rural area and a CN
of 89 was calculated for the urban area.

To more accurately consider the high likelihood of saturated soil conditions in the basin during
large runoff events, the CN values were converted to a wet condition. CN values were adjusted
using Table 3 in USDA’s “A Method for Estimating Volume and Rate of Runoff in Small Watersheds”
(SCS-TP-149), but the resulting peak flows were significantly higher than the USGS method. The
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USGS method is considered a more accurate method for rural watersheds since it is empirically
derived, so it was used to “calibrate” the peak flows from the SCS method by adjusting the CN
values. The resulting CN of 70 is in between a dry condition and wet condition according to Table
3. The final peak flow results between the two methods match very closely for all flood frequency
intervals calculated.

Peak flows from both the rural and urban portions of the contributing drainage area to the Front
Street collector system were developed with the SCS method. The approach broke the drainage
area up into three parts: the larger upper rural area, the urban area upstream of Front Street, and
the immediate contributing area surrounding Front Street. The hydrographs from the three areas
were combined in Hydraflow Hydrographs to represent a final peak flow rate in the system at a
point immediately south of Lyndale Avenue.

FEMA FIS

Flood flow rates for Last Chance Gulch from the Lewis and Clark County FEMA Flood Insurance
Study (FIS) were consulted for comparison to those developed with the USGS Regression Method
and the SCS Method. The FIS indicates that the peak flows were developed by transposing peak
flows from similar watersheds with gaged data. The FIS is unclear about which USGS gage station
was used for the transposition of peak flow data to Last Chance Gulch. It is also unclear in the FIS
whether current urban hydrology was properly evaluated in the FIS, so for the purposes of this
report, the FIS flow rates were treated as representations of only the rural portions of the drainage
located upstream of the City’s storm drain system.

Design Flows

Table 2 below shows a comparison of flows for the three sources of information for the upper rural
portion of the contributing drainage area. The USGS and SCS Methods agree with relatively good
confidence, but the FEMA FIS peak flow rates are significantly smaller for the 100-year event and
significantly larger for the 2-year event. This report assumes that the gage transposition performed
for the FEMA FIS is the most accurate data for the upper rural portion of the drainage area, but that
it lacked proper evaluation of the urban drainage area. Therefore, the final design flow rate used for
preliminary engineering was developed by adding the FEMA FIS flow rate for the rural area to the flow
rate developed for the urban area. The addition of the two peak flow rates is likely conservative due
to differences in timing of peaks (i.e. time of concentration); however, this assumption was deemed
appropriate due to the absence of any gage data. Table 3 below shows the final design flow rates
developed by combining the urban and rural areas peak flows.
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Source
Storm Interval -
(years) USGS Regression SCS TR-20 FEMA FIS
(cfs) (cfs) (cfs)
2 35 38 235
25 358 363 254
100 766 720 310

Table 2. Rural drainage area peak flows upstream of Helena stormwater
system. The FEMA FIS values were selected as the preferred peak flows.

Storm Interval Q, Rural DA Q, Urban DA Q, Total DA
(years) FEMA FIS (cfs) SCS TR-20 (cfs) Design Flow (cfs)
2 235 43 278
25 254 134 388
100 310 188 498

Table 3. Total drainage area peak flows for Front Street at Lyndale. The
FEMA values were combined with SCS values for the urban drainage area to
develop the design flows.

Hydraulic Analysis of Existing System

A hydraulic analysis of the existing system was performed to determine its current capacity. The
existing storm drain was conceptually modeled with Hydraflow Storm Sewers software to evaluate
the hydraulic grade line (HGL). Analysis of the HGL allows estimation of the storm drain system’s
performance during high flow conditions and includes consideration for head loss due to pipe friction,
junctions, pipe bends, and flow velocity. The model is predicated upon best available information,
which included LiDAR-based topography, manhole depths measured in the field, and alignment based
upon the City GIS system and record drawings. Bends and pipe deflections were not included in the
model; therefore, the result may be a slight overestimation of the existing interceptor’s capacity.
Results of the analysis for four different flow rates are contained in Appendix D. The model results
show that the existing storm drain only has the capacity for a peak flow of 200 cfs, equivalent to
approximately the 1-year to 2-year return interval, before the HGL rises above manhole structures and
begins contributing to surface flooding issues. Pressure surcharging of the existing system could occur
during flows as low as 80 cfs.
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CONCEPT SCREENING

A number of conceptual alternatives were considered to address the storm drainage along Front
Street. A screening process was performed to identify alternatives that should and should not be
carried forward for further design analysis. Following is a brief description of each alternative.

1.

No Action

This alternative would not address any of the of the project needs discussed previously, including
aging infrastructure, lack of peak flow capacity, and flooding issues. Risks to human health

and safety would not be addressed. A replacement plan could be developed at a later date,
although likely at a higher cost. An emergency situation may develop if significant failure occurs;
therefore, this alternative will not receive further consideration.

Partial Open Channel

This alternative would return a portion of Last Chance Gulch to an open channel configuration
where feasible along the Front Street corridor. The layout could be designed to mimic the
natural conditions in the mid- to late-1800s when Last Chance Gulch still flowed above ground.
Primary benefits to this alternative include natural streetscape aesthetics and the creation of
aquatic habitat, although the habitat would be marginal in quality since there is limited space
for meandering and only a relatively small length of open channel could be created. Steep slopes
that average over 2% and high flow velocities ranging from 10 to 15 ft/s would limit the existence
and passage of aquatic organisms. The large footprint of the open channel, as shown in Figure
24, would reduce or eliminate many streetscape facilities for parking, pedestrians, bicycles, and
business access. Crossing structures such as bridges or culverts would be required for pedestrian
and driveway access. The open channel also presents a significant flooding concern, especially
where the system experiences high head loss as it returns to a closed conduit system. Due to
lack of adequate right-of-way, flood risk, and cost, this option was deemed unfeasible and will
therefore not receive further consideration.

70’ Right-of-Way
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Figure 24. Open Channel Conveyance Option with No Parking

FRONT STREET IMPROVEMENTS PER | 35



3. Slip Lining Existing Pipe
This alternative would slip line the existing interceptor pipe with a new pipe. Several sections of
the existing storm drain system in the downtown area have been slip lined in the past to address
aging pipe infrastructure and issues with infiltration, exfiltration, and structural integrity. This
technique involves pulling or pushing a new pipe into an existing pipe. The new pipe has an
outside dimension smaller than the inside dimension of the existing host pipe. After the new pipe
has been installed, the annular space between the new and host pipe is grouted. Slip lining would
stop infiltration and restore structural integrity to the existing interceptor pipe. Slip lining would
also allow the reuse of the existing pipe alighnment and require minimal excavation and trenching.
However, the slip lining technique would reduce the capacity of the pipe system as the new
pipe would have a smaller flow area to fit inside the existing pipe. The inability of the slip lining
technique to increase the peak flow capacity and address flooding issues is a substantial drawback
of this option. Since it cannot address capacity issues related to the Front Street storm drain
system, this option is unfeasible and will therefore not receive further consideration.

4. Closed Conduit — Existing Alignment
This alternative would replace the existing storm drain interceptor pipe with a new larger
diameter pipe installed in the same alignment. Benefits to this option include minimization of
utility conflicts and abandonment of the existing pipe via complete removal, thereby avoiding the
expense of flowable fill backfill material. This option may have significant issues with construction
logistics in areas where the pipe is in very close proximity to existing buildings. Prolonged bypass
pumping operations would also likely be required during construction operations to address base
flow. This option will create significant disturbances to surface improvements such as parking lots,
sidewalks, retaining walls, and landscaping that are not included in the recommended streetscape
improvements. Due to the complex construction logistics, significant surface disturbances, and
cost, this option is unfeasible and will therefore not receive further consideration.

5. Closed Conduit — New Alignment
The existing storm drain interceptor could be replaced with a new pipe in a revised alignment. The
revised alignment could be routed so that it remains completely within the existing public right-of-
way for Neill Avenue, Front Street, and Lyndale Avenue. This option would move the interceptor
pipe off private property and away from buildings and significant surface improvements. The
primary drawback to this alternative is the potential creation of new utility conflicts with the
existing water, sewer, and dry utilities that are present in Front Street. This alternative is a viable
option for the replacement of the Front Street storm drain interceptor and will therefore be
further analyzed.
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ALTERNATIVE ANALYSIS

Based on the alternative screening process, it was determined the best option for replacement of the
Front Street storm drain interceptor is the closed conduit alternative with new alignment. Several
dependent design alternatives exist for the new closed conduit system, including alignment, pipe
material, appurtenances, and pipe abandonment methods.

Alignment

The concept screening process determined that the Closed Conduit - New Alignment option would be
carried forward for consideration. Based upon the project’s stated goals and objectives, eight possible
alignment concepts were developed. These alignment routes are shown in Appendix E.

In the block between Neill Avenue and W. 13th Street, there is only one recommended alignment.
Other conceivable alignments between Neill Avenue and W. 13th Street involve routes through
private property, include easily avoidable utility conflicts, or do not meet required clearances to other
utilities. The recommended alignment generally parallels the northbound side of the street, keeping a
constant 10-foot horizontal center-to-center spacing with the existing sanitary sewer main and a 12-
foot to 14-foot spacing from the existing curb line. A 10-foot outside-to-outside pipe spacing from the
preferred water main can also be maintained through this section. These clearances meet regulatory
requirements and allow for reasonable constructability without disturbance of the sewer main or curb
line.

Beginning at the intersection with W. 13th Street, different route options are available. Most stay
within the Front Street public right-of-way; however, some make use of a route through a parking lot
owned by the Montana Department of Administration at 920 Front Street, which would require right-
of-way purchase or easement negotiation. For all alternatives, connection to the existing storm drain
system at Lyndale Avenue is within public right-of-way controlled by MDT. Work within the MDT right-
of-way will require review and approval by MDT.

Alignment S1
Alignment S1 presents a straight forward route down Front Street with no bends, which would

be very hydraulically efficient for carrying peak flows. This alignment completely parallels the
existing storm drain, sewer main, and water main in Front Street and causes minimum conflicts
with other utilities. However, this route conflicts with surface improvements in front of the State
Fund building and the U.S. Courthouse that need to be preserved, including heated sidewalk
areas, landscaping, and retaining walls. Alignment S1 is not a viable option and will therefore not
receive further consideration.
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Alignment S2.A and S2.B
Alignment S2.A and S2.B are largely similar except for a segment where S2.B bends out into the

parking lot owned by the Montana Department of Administration across the street from the U.S.
Courthouse. Alignments S2.A and S2.B avoid the preservation areas in front of the State Fund
building and U.S. Courthouse that plagued Alignment S1 by bending into the middle of the street
at the W. 14th Street intersection. Although impacts to surface improvements are avoided, the
route does not meet the standard 10-foot spacing requirement between the storm drain and
preferred water main alignment. Choosing either of these S2 options would mean that a parallel
replacement option for the water main could not be selected due to overlap. However, because
other water main alignments are available, this storm drain alignment remains viable. Alighment
S2.A is a viable option and will therefore be carried forward for consideration.

Alignment S2.B varies from Alignment S2.A by bending into the parking lot owned by the Montana
Department of Administration. This allows the 10-foot separation between storm drain and water
main to be regained for a short distance between W. 15th Street and Lyndale. However, Alignment
S2.B will add two additional bends to the system and would have cover issues over the pipe in the
parking lot due to existing grades. Further, Alignment S2.B would require right-of-way or easement
negotiation with the State to acquire legal installation and access for the pipe. Alignment S2.B is
not a viable option and will therefore not receive further consideration.

Alignment S3.A, S3.B, and S3.C
Alignment S3.A traverses through the pedestrian and landscaping surface improvements in front

of the State Fund building but then bends into the middle of Front Street near the W. 15th Street
intersection to avoid surface conflicts in front of the U.S. Courthouse. Due to surface improvement
conflicts that are avoidable in other alignments, Alignment S3.A is not a viable option and will
therefore not receive further consideration.

Alignment S3.B is largely the same as Alignment S3.A, but it adds four bends to avoid impacting
the improvements in front of the State Fund building. Due to the large number of bends added
for Alignment S3.B, it would be significantly less efficient at conveying large peak flows and would
require upsizing pipe size for comparable peak flow capacity. For these reasons, Alignment S3.B is
not a viable option and will therefore not receive further consideration.

Alignment S3.C is largely the same as Alignment S3.A, but it adds two more bends into the
system to avoid impacting surface improvements in front of the U.S. Courthouse. Alignment S3.C
incorporates a significant number of bends, making it highly inefficient at carrying large peak
flows. Alignment S3.C is not a viable option for the replacement of the Front Street storm drain
interceptor; therefore it was not carried forward for consideration.
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Alignment S4.A and S4.B
Alignment S4.A and S4.B utilize a segment of the existing storm drain alignment between W. 13th

Street and W. 14th Street. The primary advantage to this routing is that it allows a segment of the
existing pipe to be easily excavated for abandonment as opposed to filling it with flowable fill.
Alignment S4.B is largely the same as S4.A, however it presents the routing option through the
Department of Administration building parking lot to maintain better spacing with the preferred
water main. The biggest drawback to both of these alignments is that the existing storm drain
would not be able to be kept in service during construction. Compared to other alignment
options, this is a significant disadvantage. Alignments S4.A and S4.B are not viable options and
will therefore not receive further consideration.

Materials
Given the necessary diameter of the pipe, there are two primary options for pipe material for the new
storm drain: reinforced concrete pipe (RCP), and steel reinforced polyethylene (SRPE).

Reinforced Concrete Pipe (RCP)

RCP is the current material standard for storm drain use in the City of Helena and there is a long
history of its usage for the City’s storm drain system. The City of Helena Design Standards require
RCP that meets material requirements in ASTM C-76 with watertight gasketed joints meeting ASTM
C-443. RCP is manufactured in six-

foot lengths for the diameters of pipe

required for the Front Street project

with each segment weighing between

11,000 and 15,000 lIbs. Advantages

of RCP include longevity that typically

meets or exceeds 100 years, high

strength, minimal required burial

depth, and available arch and elliptical

shape options for low cover situations.

RCP has proven to perform well under

typical Helena soil conditions, has high

hydraulic efficiency, and can withstand

low head pressure conditions when

using gasketed joints. Disadvantages of

RCP include high material cost and high

installation costs. High installation costs

are due to the heavy, short sections of

pipe that require slower installation

with large equipment. Figure 25. Reinforced Concrete Pipe Installation
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It should be noted that arch and elliptical shaped RCP are not offered with watertight gasketed
joint options by local pipe manufacturers. Arch and elliptical pipe shapes can be made soil and silt
tight using butyl rubber sealant strips within the joints combined with geotextile wrap around the
external circumference of each joint.

RCP is a viable material alternative and will therefore be carried forward as an option for the
preferred alternative.

Steel Reinforced Polyethylene (SRPE)

SRPE is a relatively new product compared with other materials. Its advantages include high
corrosion and abrasion resistance, long lifespan, light weight, fast installation, easy watertight
service connection procedures in the field, and efficient hydraulics. It is available with joint seal
options that can withstand the low head

pressures anticipated during larger storm

events. SRPE is manufactured in 20-foot

lengths in the diameters required for the

Front Street project that weigh between

1,300 and 1,500 Ibs. SRPE is locally available

in a proprietary design called Duromaxx®

made by Contech.

Disadvantages of SRPE are cost, lack of
availability in arch/elliptical shapes, and
increased bedding requirements. SRPE is
also not specifically listed as an acceptable
pipe material in the City of Helena design
standards and has no established history
of use in the downtown area storm

drain system. Use of SRPE would require

specific approval by the City Public Works
Department. Figure 26. Reinforced Concrete Pipe Installation

With special approval from the City, SRPE is a viable material alternative and will therefore be
carried forward as an option for the preferred alternative.
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Appurtenances

Angle deflection points, pipe junctions, and access to the pipe system may be achieved using
manholes, custom bends, and manway access tees. All the pipe material alternatives discussed
previously have the ability to be fabricated into custom bend shapes and have options for manway
access tees in place of manholes.

Using bends and access risers instead of manholes will generally reduce the cost of the project as well
as result in more efficient flow hydraulics and a higher capacity system. Due to the pipe diameters
required, manhole sizes would need to be at least 96 inches, or larger for high deflection angles. If
manholes and junction boxes are used, great care would need to be taken to keep deflection angles to
a minimum in order to reduce hydraulic inefficiencies. Use of manholes without shaping would require
an increase in pipe size to maintain hydraulic efficiency and obtain the required flow capacity. One
advantage of manholes is increased dry work space for maintenance personnel when accessing the
pipe.

There is an established history of successful use for both bends and manholes in the downtown
storm drain system. However, due to the large required diameter for concrete manholes and their
associated high cost, they are not considered a viable option. Bends and manway tees will be carried
forward as the preferred alternatives due to their hydraulic advantages and lower cost.

Abandonment
There are three plausible options for abandoning the existing storm drain interceptor: 1) abandon in
place, 2) fill in place, and 3) removal.

Abandon in Place

Abandoning the pipe in place is the least expensive option and may also allow for several difficult
or complex service connections to remain in service with the existing system for a gain in cost
savings. The primary disadvantage to abandoning the pipe in place is the risk of future pipe failure
that could cause major impacts to surface improvements, including paved areas, sidewalk, and
buildings. Since RCP failure is typically a slow elastic process, catastrophic failure of the pipe

is unlikely but would cause extensive damage, so its potential occurrence should be carefully
considered. Due to the high consequence of failure in many locations, abandonment in place is
not considered a viable alternative and will therefore not receive further consideration.

Fill in Place

The second option for abandonment is to fill the pipe in place. This procedure would have to be
performed by backfilling the pipe with controlled, low strength material (i.e. CSLM or flowable fill)
or blown sand. To reduce expense and depending on availability, it may also be possible to use
large, low-cost material to fill void space, such as recycled crushed concrete or other inexpensive
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aggregate filler. The large amount of flowable fill required to fill the annular space of the existing
48-inch RCP and poured arch would be expensive, but it virtually eliminates possible failure of
the abandoned pipe and the associated impacts to surface improvements. Filling the pipe in
place presents the optimal combination of risk abatement, construction feasibility, and cost for
abandoning the existing storm drain interceptor and will therefore be carried forward as the
preferred alternative.

Removal

The final option for abandonment is excavation and removal of the existing pipe. Removal of the
existing pipe would require impacts to existing improvements such as parking lots, landscape
features, and sidewalks for a significant portion of the existing alignment. This option is the most
feasible in areas where the new and existing pipe alignments overlap, or in areas where proposed
streetscape improvements will reconstruct surface improvements. This option is not feasible in
areas where the existing pipe is near or beneath buildings. The block between W. 13th Street and
W. 14th Street is a practical location for the existing storm drain removal because new streetscape
improvements are proposed on the surface. Due to the impacts to surface improvements, limited
applicability, and high cost, excavation and removal of the existing pipe is not considered a
viable alternative and will therefore not receive further consideration.

PREFERRED ALTERNATIVE

Based on screening efforts and alternative analysis, the preferred alternative for the storm drain is
Alignment S2.A using bends/tees and fill-in-place abandonment. This alternative could be constructed
with a pipe material of either RCP or SRPE.

Preferred Alternative S2.A-RCP:  Material = RCP
Alignment = S2.A
Appurtenances = Bends/Tees
Abandonment = Fill Pipe in Place

Preferred Alternative S2.A-SRPE: Material = SRPE

Alignment = S2.A

Appurtenances = Bends/Tees

Abandonment = Fill Pipe in Place
Schematic Layout
A schematic alignment and profile layout for the preferred storm drain alignment is included in
Appendix F. This layout also shows the preferred water main replacement alignment, as the two
selected alignments must work hand-in-hand. An exhibit depicting all of the preferred alternatives —
streetscape, storm drain, and water main —is included in Appendix I.
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Figure 27. Preferred Storm Drainage Alternative
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Cost Estimates
Costs were estimated for each of the preferred alternatives. The RCP alternative is estimated at

$2,343,905; the SRPE alternative is estimated at $2,022,791. Costs are based on previous project bid
tabulations, actual costs for similar projects, and material quotes from suppliers. Estimates include
costs associated with administration, engineering, and construction. Detailed cost estimates are

included in Appendix F.

Operational Requirements

The City of Helena Public Works Department currently employs engineering and maintenance
personnel who are experienced with operating and maintaining the City’s 71 miles of urban storm
drain pipe infrastructure. Regular operations include cleaning street inlets annually and hydraulic
jetting of clogged pipes as needed. Inspections and condition inventories are performed on the major
storm drain system components via CCTV on a rotating basis with approximately 57,000 feet of pipe
recorded per year. City Public Works is well staffed, well experienced, and well equipped to handle the
operational requirements of the new Front Street storm drain interceptor replacement.

Maintenance of RCP and SRPE pipe materials is largely identical. However, repair for each is very
different. Minor cracks in RCP may be repaired with non-shrink grout, requiring no special equipment.
SRPE does not typically crack, but the material can be repaired relatively easily with a patch that is
placed with epoxy or by a qualified HDPE welder. SRPE can elongate over time, especially if the original
bedding material was not carefully installed. Pipe elongation cannot be repaired in place.

Land Requirements

Land requirements for the storm drainage improvement alternatives are largely similar. Both fit
within the right-of-way and have similar impacts upon existing utilities and surface improvements.
However, since SRPE is not available in arch shape, the design would require the use of two 60-inch
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diameter pipes to gain the necessary peak flow capacity between W. 15th Street and Lyndale Avenue.
The double 60-inch SRPE pipe will create a larger footprint than the single 84-inch RCP arch.

Environmental Considerations

Replacing the storm drainage pipe will result in some modest environmental benefits. The new
pipe will be watertight under most operating conditions, thereby eliminating existing infiltration and
exfiltration. Although sanitary sewer services are believed to have been completely separated by
previous projects, it is possible that some cross connections may exist. Since all storm drain services
will have to be transferred over to the new storm drain pipe, it will be an excellent opportunity to
closely examine all service connections to ensure that raw sewage is not entering the storm drain
system. Both alternatives under consideration are similar in design and would have equally similar
environmental benefits.

Construction Considerations

The greatest construction challenge will be negotiating conflicts with existing utilities and/or surface
improvements. The most difficult utility conflicts are those with water mains, sewer mains, gas mains,
and fiber optic cable because they are not easily moved. Other dry utilities can normally be adjusted
or relocated minor distances without significant complication or expense. The schematic profile of the
preferred storm drain alignment, included in Appendix F, was designed to be higher in elevation than
the existing 24-inch sewer main which helps facilitate sewer service reconnections if any are found to
be in conflict during construction.

All storm drain services and laterals will need to be transferred over from the existing storm drain
interceptor pipe to the new pipe. There are a total of 13 locations where this will be necessary, as
shown on the schematic layout. Transferring the service connections at Opportunity Bank and the
Montana State Employment Office may require the installation of fairly long new laterals. At the U.S.
Courthouse, there may be a viable option to keep a short segment of the existing 48-inch pipe online
to allow the service laterals to remain in operation. This would also avoid disturbance to significant
surface improvements (sidewalk, landscaping, and secure entrance) for the U.S. Courthouse.

The construction methods used to connect laterals to the pipe differ between RCP and SRPE. RCP will
require a cast hole in the concrete pipe to where the service line can be routed. The service lines may
require several bends to reach the cast hole and the connection would be made watertight using non-
shrink grout. This pipe section with cast holes would need to be planned well in advance to facilitate
construction. Connections to the SRPE pipe are field fitted using insert-a-tees. Holes in the mainline
for the insert-a-tees can be cut in the field and installed anywhere on the circumference of the
mainline. The procedure for connecting services to the SRPE is more flexible than the RCP pipe and is
more likely to result in a quality, watertight connection.
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Available well logs for the area do not suggest issues with high groundwater or geologic constraints for
trenching operations, however geotechnical borings are recommended before final design. Temporary
bypass pumping operations will be necessary for all alternatives during construction at the connection
points to the existing storm drain system to accommodate base flow.

The project is located in a busy urban downtown area on a primary access route for the Great
Northern Town Center. Construction activities will have to be carefully coordinated with traffic control,
noise control, business access, and pedestrian mobility. Further, security is also a major concern

for work areas near the Federal Reserve Bank and the U.S. Courthouse. Due to constraints, some
construction activities may have to take place during off hours, such as nights or weekends.

Bidding Process

Since RCP and SRPE are very comparable in performance aspects, it is recommended that the final
design be performed such that it accommodates either material during the bidding process. Specifying
two acceptable materials will promote greater bid competition and will ultimately bring down the
overall cost of the project. The bidding process can ultimately be used to flesh out the precise cost
savings anticipated from the use of SRPE.

Preliminary Project Design

A preliminary design for the plan and profile of the preferred alternative is included in Appendix

F. Construction constraints, utility conflicts, and design constraints as identified during preliminary
design are included as key notes on each sheet. Several mid-run manholes that are currently shown
on the plan are placeholders for bend structures that will be integrated during final design. The design
was refined using hydraulic analysis modeling procedures as described below. The preliminary design
does not include detailed consideration for street inlet configuration and water quality treatment,
both of which will need further development during the final design phase.
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Hydraulic Analysis — Preferred Alternative

The preferred alternative diameter, alignment, and profile were modeled with Hydraflow Storm
Sewers software in an iterative process to evaluate the hydraulic grade line (HGL). Analysis of the HGL
allows estimation of the storm drain system’s performance during high flow conditions and includes
consideration for head loss due to pipe friction, junctions, pipe bends, and flow velocity. Storm drain
performance was evaluated for two criteria set forth by the City of Helena Engineering and Design
Standards:

e Non-Pressurized Flow Conditions during the 25-year, 24-hour peak flow
e Safe Conveyance of the 100-year, 24-hour peak flow

For the purposes of this project, the 100-year design criteria was further refined as a flow condition
where the HGL exceeds the ground elevation at the location of a manhole or manway structure.

HGL modeling of the preferred alternative helped determine recommended pipe sizes and bend
deflections. In general, the interceptor pipe size must be 72-inch diameter RCP between Neill Avenue
and W. 15th Street. At W. 15th Street, the slope of the pipe must decrease to maintain cover and
match the existing 96-inch RCP invert at Lyndale Avenue. This slope requires the pipe size to increase
to 84-inch RCP. A 377-foot section of 84-inch equivalent RCP arch was utilized to maintain two feet
of cover over the pipe. Model results for the HGL analysis of the preferred alternative are contained
in Appendix D. The resultant recommendations meet the requirements within the City of Helena
Engineering and Design Standards (2013).

Connections to Existing Storm Drain

There are three primary locations where the new storm drain interceptor must connect to existing
large diameter drainage pipes. Those locations are 1) the upstream connection to the existing poured
arch conduit, 2) an intermediate connection to a 36-inch RCP at the intersection of Neill Avenue

and Front Street, and 3) the downstream connection to the existing 96-inch RCP that travels below
Lyndale Avenue. To accommodate the large diameters of connecting pipes and the sharp angles of
deflection, the upstream and downstream tie-in connections will require large precast or poured-in-
place junction box structures. For the intermediate connection to the 36-inch RCP, the use of a large
diameter precast manhole is feasible. Temporary bypass pumping operations will be required for all
three major tie-in locations. Since pumping operations can be costly, a detailed construction strategy
should be developed so the pumping period and distance are minimized as much as practicable.
This may involve installing temporary access points to the storm drain system so that water may be
bypassed around work areas.
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STORMWATER QUALITY TREATMENT

There is opportunity to incorporate water
quality improvements in the storm drainage
project through the integration of ultra-urban
structural BMPs and/or landscape-based green
street design.

Many of the structural devices work in
conjunction with, or take the place of, street
inlets that convey local street drainage into the
interceptor. Due to limitations in the treatment
capacity, most devices would have to be
placed in parallel to the storm drain system
and be provided with overflow capability,
which would create additional required
infrastructure. The most viable location for

the structural BMPs would be treatment of
runoff from the drainage areas lying east

of Front Street. Devices given the General

Use Level Designation (GULD) for the “basic”
treatment level (or higher) by the Washington
Department of Ecology are generally well
qualified options for consideration. Examples
of this type of device are shown in Figures 28
and 29. Structural BMPs would add substantial
cost to the storm drain improvement project
and greatly increase the maintenance program
requirements.

Figure 28. Cutaway of a Contech Filterra® ultra-
urban structural BMP

There are additional opportunities that are
afforded through the streetscape improvement
project by incorporating green street
infrastructure design elements suggested in the
Greening Last Chance Gulch document (2013).
Elements may include stormwater planters,
stormwater curb extensions, and vegetated

swales. These above-ground, micro-treatment Figure 29. Cutaway of a CDS® debris/sediment
opportunities could be integrated into the separator ultra-urban structural BMP
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streetscape improvements at lower cost than buried structural BMPs and create less maintenance cost
since surface facilities are easier to access. Some examples of green street infrastructure are shown in
Figures 30 through 32.

Since the Front Street project is an urban retrofit improvement project, it will likely be difficult to
satisfy the City’s full water quality treatment standard for new development through onsite facilities,
which is the treatment of the first 0.5 inches of runoff. However, use of either structural BMPs or
green street infrastructure will ultimately help advance some of the goals and objectives within the
City’s MS4 Permit and provide an excellent opportunity to lead by example. Integration of stormwater
quality treatment into the streetscape or storm drain improvement plans would outwardly
demonstrate a project in compliance with the following MS4 Permit requirements:

e (Partll.B.5.a.i) The MS4 shall develop, implement, and enforce a program to address stormwater
runoff from new development and redevelopment projects that disturb greater than or equal
to one acre, including projects less than one acre that are part of a larger common plan of
development or sale, that discharge into the Small MS4. This program must ensure that controls
are in place that would prevent or minimize water quality impacts.

e (Part 11.B.5.a.ii) The MS4 shall develop and implement strategies which include a combination of
structural and/or non-structural BMPs appropriate for the community.

e (Partll.5.a.vii) For new developments or redevelopment projects greater than one acre,
the program shall include a process, where such practices are practicable, to require the
implementation of low impact development practices that infiltrate, evapotranspire, or capture
for reuse the first 0.5 inches of rainfall from a 24-hour storm preceded by 48 hours of no
measurable precipitation.

e Any effort to integrate stormwater treatment and green street infrastructure will help the
City satisfy the public education and outreach components in Part II.B.1 of the MS4 Permit by
providing highly visual examples of modern ultra-urban stormwater treatment practices.

When selecting BMPs during the final design stage, consideration should be given to the fact that
water from the project area eventually flows to the Nature Park, which contains a low-lying detention
area that essentially serves as a regional treatment facility. Although the precise benefits of the Nature
Park facility have not yet been evaluated, the heavily vegetated detention area offers high treatment
potential for receiving stormwater. Outflow from the facility is rarely observed by City staff, indicating
high residence times and excellent infiltration capability. The existing benefits of the Nature Park
facility should be considered when weighing the cost-benefit of retrofitting stormwater quality BMPs
into the existing storm drain system. A detailed evaluation of the Nature Park stormwater facility will
occur in the City’s forthcoming update to the Stormwater Master Plan.
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Figure 30. Stormwater Planter in Boulevard Figure 31. Stormwater Planter Bulb-Out

Figure 32. Conceptual Design for Stormwater Planter - phillywatersheds.org
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STORM DRAINAGE SUMMARY

Following is a summary of the significant findings of the storm drain portion of this report.

50

The existing 48-inch Front Street storm drain receives drainage from the downtown core of
Helena as well as 13 mi? (8,296 acres) of rural drainage area from upper Last Chance Gulch.

Parts of the existing Front Street storm drain date from the early 1900s and CCTV shows that
portions are in poor condition.

A hydraulic model developed for the existing storm drain system shows the system to be
significantly under capacity and possible flood depths may damage buildings and present a risk to
public health and safety.

Storm drainage improvement could influence the FEMA floodplain designations in the downtown
corridor.

The preferred alternative and preliminary design meet current City of Helena design standards.

Hydrology for the rural and urban portions of the Last Chance Gulch watershed was developed,
including peak flows for the 2-year, 10-year, and 100-year events.

A screening process was performed that revealed that a closed conduit design using a new
alignment is the preferred design concept.

An alignment (Alignment S2.A) that follows the existing right-of-way corridor and uses minimum
bends was selected as the preferred option.

Two pipe materials were selected for the preferred alternative — RCP and SRPE.

To maintain cover and peak flow capacity, use of RCP will require a segment of arch shaped pipe
that uses non-watertight joint seals. Alternatively, use of SRPE will require a segment of double
round pipe with wye transitions.

Bends and manway tees were selected over using large-diameter concrete manholes for superior
hydraulics and lower cost.

Filling the existing pipe with flowable fill or blown sand was selected as the abandonment
method for the existing pipe to reduce the risk of surface impact from pipe failure.

A preliminary design and schematic layout for the preferred alternative was developed that
includes alignment, profile, and utility conflict identification.

Utility conflicts and relocations involving gas, water, buried electric, cable TV, telephone, and
fiber optic lines are all probable during project construction. Potholing critical utility conflicts is
highly recommended during the final design process.
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The estimated project cost using RCP pipe material is approximately $2,343,905.
The estimated project cost using SRPE pipe material is approximately $2,022,791.

Inlet design and stormwater quality design will need to be further evaluated in the final design
phase.
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Water Main

EXISTING FACILITIES

The existing water main infrastructure in Front Street consists of eight-inch
and six-inch pipe sizes from Neill Avenue to Lyndale Avenue, as generally
shown in Figure 33. There is an eight-inch ductile iron pipe segment
installed in 1981 that begins at the intersection of Neill Avenue and Front
Street. The main transitions to an eight-inch cast iron pipe just north of the
W. 13th Street intersection and then to a six-inch cast iron pipe at the W.
14th Street intersection. The water main remains a six-inch cast iron pipe
from the W. 14th Street intersection to the end of the street near Lyndale
Avenue. At Lyndale Avenue, the six-inch main bends east, wraps around
the U.S. Courthouse, and connects to an eight-inch main in the W. 16th
Street corridor. The Front Street water main makes intermediate looping
connections to an eight-inch ductile iron pipe to service the Great Northern
Town Center and a six-inch cast iron pipe at W. 15th Street. There is also

a dead-end, six-inch cast iron stub at W. 13th Street. Although installation
date information is not readily available for the cast iron segments in the
Front Street water system, it is a reasonable assumption that they were
installed circa pre-1960 along with the majority of the other cast iron pipes
in the downtown network.

’ v a

EXISTING

' / WATER MAIN

FRONT STREET

_/_,
13TH STREET

4TH STRegy

NEILL
—15TH STREET

Figure 33. Existing Water Main in Front Street

PROJECT NEED & PURPOSE

The Helena Water Facilities Plan (2005) indicates that the downtown study
area has several areas with undersized pipe, older pipe with low hydraulic
efficiency (i.e. Hazen-Williams coefficients less than 60), and dead end
pipe segments. These factors contribute to inadequate fire flow capacities,
including along the Front Street corridor. There are currently seven fire
hydrants that serve the corridor.
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The Front Street improvement project is primarily driven by the storm drain and streetscape portions,
which have more immediate priorities and will ultimately, involve larger impacts during construction.
Because the water mains in this area are estimated to be 50 to 60 years old, the City has elected to
replace these aging mains as part of the street improvement project. This will provide a significant
cost savings by eliminating the need to provide an asphalt patch over the water main trenching and
will reduce the likelihood of future excavation in the new road.

GOALS & OBIJECTIVES

In addition to meeting DEQ and the City of Helena Design Standards, there were several other related
goals and objectives that were considered during the evaluation of the water main replacement,
including:

e Maintain water service during construction

e Integration with recommended Street Layout Improvements (contained herein)
e Integration with recommended Storm Drain Improvements (contained herein)
e Minimize disturbance of major existing surface improvements

e Ensure ability to connect existing water service lines

e Minimize utility conflicts/relocations

e Maintain reasonable business access during construction

e Minimize overall project cost

* Minimize construction complexities

e Improve water system looping (as possible)

DESIGN STANDARDS & REQUIREMENTS

City of Helena Standards

The City of Helena Engineering and Design Standards (2013) contain several key criteria for
consideration for the Front Street water main replacement. Key criteria applicable to this study
include:

e Design, construction, and testing in accordance with DEQ-1:DEQ Standards for Water Works and
the Montana Public Works Standard Specifications

e Water main minimum diameter is eight inches
e Material shall be ductile iron unless given specific authorization by Public Works
e 12-inch and smaller diameters shall be Class 52 or Class 300 wall thickness meeting AWWA C151
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e Minimum pipe cover to top of pipe is 6.5 feet

e Minimum vertical separation between water and sewer mains is 18 inches

e Minimum horizontal separation between water and sewer mains is ten feet

e Valves shall be installed to facilitate system repair, or no fewer than every 600 feet

e Fire hydrants shall be placed no further than one city block apart, or every 400 feet

Regulatory Compliance & Permits

DEQ review of the final water main replacement design will be required since the water main is part
of a public water system. DEQ’s review will entail application fees that will need to be paid during the
final design phase. Final DEQ approval is required prior to starting any portion of the construction.

A variance request will need to be submitted with the final engineering plans for the water main to
allow the standard 10-foot separation between water and stormwater pipes to be reduced from ten
feet to approximately eight feet.

The City Public Works Department will review the final Front Street design plans and specifications
prior to construction to ensure compliance with all City design standards for transportation, water
systems, storm drainage systems, utilities, and erosion and sediment control. Upon a bid award for the
project, the contractor will need to apply for a street opening permit and submit applicable fees to the
City prior to construction. The street opening permit application will require an accompanying traffic
control plan to be submitted for approval. If the project causes greater than one acre in disturbed
area, the contractor will need to develop a Storm Water Pollution Prevention Plan (SWPPP) and
submit an application with the City and State for coverage under DEQ’s 2013 General Permit for Storm
Water Discharges Associated with Construction Activity (i.e. General Permit).

If the final project proposes excavation, grading, or structure installation inside the public right-
of-way maintained by the Montana Department of Transportation (MDT), then an encroachment
permit will need to be submitted to and approved by MDT. The encroachment permit may require
an environmental checklist so that MDT may evaluate the project under the Montana Environmental
Policy Act (MEPA).
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ALTERNATIVE SCREENING & ANALYSIS

Communication with City Public Works Department personnel during the development of this project
revealed that pipe preference for the water main is eight-inch diameter ductile iron pipe. With the size
and material fixed, the alternative screening process focused only on the alighnment for the water main
through the Front Street corridor.

Five alighment concepts were considered, which are shown in detail in Appendix G. The primary
decision was whether to replace the water main in the same trench or to use a parallel route.
Replacement in the same trench provides the benefit of removing and disposing the old pipe.
However, it complicates construction since it is more difficult to keep connections and laterals in
service. Replacement in parallel offers more flexibility to maintain service connections but necessitates
abandoning the existing pipe in place, which may complicate future construction by creating conflicts
with future utilities. Following is a discussion of the alignment options in further detail.

Alignments W1.A, W1.B, and W1.C

Alignments W1.A, W1.B, and W1.C are all parallel replacement options. Alignment W1.A essentially
parallels the route of the existing pipe just a few feet to the east. This alignment presents conflicts
with the preferred storm drain alignment in the segment between W. 14th Street and Lyndale Avenue.

Alignment W1.B is much the same as W1.A, but it contains a segment at the south end of the street
that bends the alignment to the west side of the existing main where it continues its parallel course.
This alignment provides an increase in separation from the preferred storm drain alignment for
approximately one block but does not present significant advantages over Alignment W1.A since
adequate separation is already present in that segment.

Alignment W1.C is also similar to Alignment W1.A. However, Alignment W1.C deviates at the north
end of Front Street where it bends west and follows a course through the parking lot in front of

the State of Montana Print and Mail Services building. This alignment avoids the conflict with the
preferred storm drain alignment for approximately one block between W. 15th Street and Lyndale
Avenue, but there remains conflict between W. 14th Street and W. 15th Street. Therefore, Alignment
W1.C presents only a marginal advantage over Alignment W1.A.

All three parallel alignments (W1.A, W1.B, and W1.C) present significant conflicts with the preferred
storm drain alignment and will therefore not receive further consideration.
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Alignment W2.A

Alignment W2.A presents an in-trench replacement option along the entire length of the existing
water main. Although this option is feasible to construct, it presents significant complexities for
keeping water services online during construction, especially for the important eight-inch connection
for the Great Northern Town Center. Several additional valves and portable temporary water service
tanks will likely have to be utilized for construction. At some point in the construction, the eight-inch
Great Northern Town Center connection will have to be fed through a portion of six-inch pipe along
W. 16th Street, which is not an ideal scenario in terms of maintaining safe fire flow in the system.
Alignment W2.B does not provide viable constructability logistics and would cause additional
expense for the project; therefore, it will not receive further consideration.

Alignment W3.A

Alignment W3.A is a combination of parallel and in-trench replacement techniques. Parallel
replacement is used south of the eight-inch connection for the Great Northern Town Center at W.
14th Street. In-trench replacement is used north of this connection. This option will allow the Great
Northern Town Center to be fed through large diameter pipes of eight inches or greater for the
majority of the construction period. This option also avoids direct conflicts with the preferred storm
drain alignment. However, a variance from DEQ’s standard 10-foot horizontal separation distance
between storm drain pipe and water main pipe will be required. The maximum achievable separation
distance is approximately eight feet without inducing other utility conflicts. Due to the limitation of
feasible alternatives, it is expected that DEQ would approve the variance. Alignment W3.A is the
only viable option for the water main replacement design and will therefore be carried forward for
detailed consideration.

PREFERRED ALTERNATIVE

Based on the alternative analysis, the preferred alternative is an eight-inch ductile iron pipe using
Alignment W3.A, which is a combination of parallel replacement and in-trench replacement. Although
it will require a variance from DEQ for separation distance from storm drain, it presents the fewest
construction complications and does not conflict with the preferred storm drain alignment.

Schematic Layout

A schematic alignment for the preferred water main is shown in Figure 34 and included in Appendix
H. The layout also shows the preferred storm drain alignment and profile, and identifies major utility
conflicts. An exhibit depicting the preferred alternatives for the streetscape, storm drain, and water
main is included in Appendix L.
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Figure 34. Preferred Water Main Alternative

Construction Considerations

The most significant construction challenge will be negotiating conflicts with existing utilities and
surface improvements that may necessitate relocation or reconstruction. The most difficult utility
conflicts are those with water, sewer, gas, and fiber optic because they are not easily moved. Other
dry utilities can normally be adjusted or relocated without significant complication or expense.

Completing a Subsurface Utility Engineering (SUE) survey is recommended as part of the final design
process. Additional information about burial depths and alignments, obtained through minimally
disrupted pot-holing, will allow the alignment and profile for the water main to be reasonably
adjusted to avoid conflicts. It is also recommended that the project budget be structured such that it
can absorb costs associated with the inherent unpredictability of subsurface conditions in this historic
area of town. This can be achieved with an appropriate construction contingency line item in the
project budget.

Notable utility conflicts for the preferred alignment include a fiber optic line just south of W. 13th
Street, two gas main crossings, and a crossing of the 84-inch proposed RCP storm drain. In addition,
there are approximately 14 service connections, five connections to existing six-inch or eight-inch
pipe, three existing fire hydrant connections, and two new fire hydrant installations anticipated along
the preferred alignment. It is recommended that additional valves be installed along the alignment to
allow more flexible isolation of the system for future operation and maintenance requirements.
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The final design for the water main will have to include a strategy for constructing the water main
without disrupting critical water services along the Front Street corridor. The connection for the
Great Northern Town Center is anticipated to be the most crucial supply location, although the
six-inch connections at W. 13th Street and W. 15th Street may prove to be important as well. It is
suggested that water usage information be obtained for the system during the final design phase for
comprehensive construction planning. Service connections along the in-trench replacement segment
between W. 14th Street and Lyndale Avenue may require the use of temporary portable water service
during the construction process.

Looping Potential

Observation of the water system for the larger north downtown area reveals that there is the potential
for a new looping connection between the eight-inch main in Front Street and the eight-inch main in
Last Chance Gulch along Neill Avenue. Neill Avenue will be partially disturbed during the storm drain
construction, which may present a good opportunity to make this new looping connection. The total
distance of additional pipe to make the looping connection is approximately 350 LF. The approximate
trenching distance beyond the disturbance caused by the new storm drain is approximately 190 LF and
would require a connection in the five-way intersection that includes Neill Avenue, Last Chance Gulch,
Helena Avenue, and Cruse Street. The benefits this looping would provide to water distribution in

this area have not been hydraulically model. However it is reasonable to believe it would provide an
improvement to the existing system and should be considered at the time of final design.

Cost Estimate

The estimated cost for the preferred alternative is $386,988. Costs are based on previous project bid

tabulations, costs for similar projects, and quotes from material suppliers. The estimate includes costs
associated with administration, engineering, and construction. A detailed cost estimate is included in
Appendix H.
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WATER MAIN SUMMARY

Following is a summary of the significant findings for the water main portion of this report.

The existing water main infrastructure in Front Street consists of eight-inch ductile iron pipe,
six-inch ductile iron pipe, and eight-inch cast iron pipe. The cast iron pipe segments are believed
to be 1960s era and the ductile iron pipe segments are believed to be 1980s era. The older pipe
in the system is believed to be in deteriorating condition.

The City Public Works Department identified the preferred size and material for the water main
replacement as eight-inch ductile iron pipe.

Five alignment options were considered for the water main route along Front Street.

Alignment W3.A is the preferred alighment alternative and consists of a segment of in-trench
replacement technique and a segment of parallel replacement technique.

The preferred alignment provides integration with the preferred streetscape and storm drain
improvements discussed in this report.

The preferred alignment will require a variance from DEQ to reduce the standard 10-foot
separation between storm drain pipe and water main to approximately eight feet.

It is anticipated that there will be approximately 14 service connections, five connections to
existing six-inch or eight-inch pipe, three existing fire hydrant connections, and two new fire
hydrant installations along the preferred alignment.

There is potential for a new system looping connection between the eight-inch pipe at Front
Street and the eight-inch pipe in Last Chance Gulch that may provide increased system
performance.

The total cost of the preferred water main replacement alternative is $386,988.
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APPENDIX A

ExisTING CONDITIONS
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APPENDIX B

STREETSCAPE
INITIAL CONCEPTS & MATRIX
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APPENDIX C

STREETSCAPE
PREFERRED ALTERNATIVE
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APPENDIX D

STORM SEWER MODELING
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APPENDIX E

STORM DRAINAGE
ALTERNATIVES
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APPENDIX F

STORM DRAINAGE
PREFERRED ALTERNATIVES
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APPENDIX G

WATER MAIN
ALTERNATIVES
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APPENDIX H

WATER MAIN
PREFERRED ALTERNATIVE
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APPENDIX I

COMBINED
PREFERRED ALTERNATIVES

(STREETSCAPE, STORM DRAINAGE, WATER)
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APPENDIX J

PuBLIC INVOLVEMENT
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