QUINHAGAK STREET

Reconstruction

FINAL DESIGN
STUDY REPORF:

'NOVEMBER 2023
MOA PM&E Project No. 21-13

NAGEMENT [
INEERING

Prepared for: - : RS
Municipality of Anchorage
Project Management &
Engineering Department
4700 Elmore Road
Anchorage, AK 99507

Prepared by:

¥ ENGINEERING GROUP |8

- CRW Engineerihg Group, Inc. :

3940 Arctic Blvd: Suite 300
Anchorage, AK 99503




Quinhagak Street Reconstruction — E. Dowling Road to Askeland Drive
MOA PM&E Project #21-13

Executive Summary

. Introduction

The Municipality of Anchorage Project Management and Engineering Department (MOA PM&E) has
contracted with CRW Engineering Group, Inc. (CRW) to provide professional services to develop and
evaluate alternatives to upgrade Quinhagak Street from E. Dowling Road to Askeland Drive (see FIGURE 1
in the main body for project location and vicinity map). The purpose of the project is to upgrade
Quinhagak Street to meet current MOA Design Criteria for a local roadway. The roadway conditions are
very poor and include significant rutting, cracking, and heaving along the pavement and curb and
gutters. These conditions result in ponding in the roadway, rough driving conditions, and frequent
maintenance.

Improvements are expected to include:

e Road structural section

e Asphalt pavement and curbs and gutters
e Storm drain system infrastructure

e Pedestrian facilities

e Street lighting

e Signage

The project is currently funded through the draft design study phase only. Additional funding will be
necessary to complete design and construction of the project.

Stakeholder comments were solicited using the Context Sensitive Solutions (CSS) process through the
following venues:

e Project Website and Interactive Project Map

e Direct Mailings (3) and Electronic Newsletters (8)

e Project Questionnaire

e Abbott Loop Community Council Meeting Presentations (2)
e Public Open House Meetings (2)

e Agency Coordination Meetings

The Design Study Report (DSR) evaluates existing and future conditions and a range of conceptual design
alternatives. Preliminary recommended improvements are summarized below.

Il. Recommended Improvements

To achieve the project goals, meet the requirements of the MOA Design Criteria Manual (DCM) and
Anchorage Municipal Code (AMC) Title 21, and based on comments received from public, agency, and
business stakeholders the recommended improvements for the project are as follows:

Final Design Study Report
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A. Roadway Cross Section

The preferred roadway cross section is Alternative 3 (see typical section below) and includes two 11-
foot wide travel lanes with 3.5-foot wide shoulders (33 feet total width from BOC), and a single 5-
foot wide sidewalk with a 3-foot wide concrete buffer on the east side of the roadway. The buffer
will be eliminated along Parcels 2 and 3 to improve sight distance of sidewalk users due to the fence
with slats on property. Type 2 (rolled) curb and gutter is proposed on the west side and Type 1
(barrier) curb and gutter is proposed on the east side of the roadway. This alternative matches the
existing curb type on the west side of the roadway, but barrier curb is proposed on the east side of
the roadway where the sidewalk is proposed. Since the project is a local road, no roadway traffic
markings are proposed along the project corridor.

ALTERNATIVE 3

g
[~
.

GEQTEXTIL

STRUCTURAL SECTION DETAIL

Preferred Roadway Typical Section

B. Design and Posted Speed Limit

It is proposed that the posted speed limit for Quinhagak Street remain at 25 mph. A Design speed of
30 mph is proposed.

C. Roadway Horizontal and Vertical Alignment

The proposed roadway cross section will be centered within the ROW from Askeland Drive to
Station 19+25. To avoid the proposed curb and gutter conflicting with existing water valves along
Quinhagak Street beginning at Station 19+25 the horizontal alignment will shift to the east by 3.5
feet and will continue along the same alignment until E. Dowling Road. The proposed profile for
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Quinhagak Street will generally match the existing grade but will force a high point south of E.
Dowling Road and increase the grades in this area to a minimum of 0.65%.

D. Intersections:

The existing stop signs within the project limits are proposed to remain as currently installed with
stop control on E. 63™ Avenue, E. 64™" Avenue, on the east side of Askeland Drive and on Quinhagak
Street at E. Dowling Road.

E. Traffic Calming

Based upon the 85" percentile speeds and in coordination with the MOA Traffic Engineering
Department, no traffic calming features are proposed for this project.

F. Landscaping

Since Quinhagak Street is a local road no specific landscaping is proposed as part of the project
improvements.

G. Drainage

The preferred drainage design is the Alternative 3 single subdrain system and consists of the
following drainage improvements:

e Replace the aging Quinhagak Street & Askeland Drive storm drain system to align
with the new roadway improvements.

e Install a single subdrain down the center of Quinhagak Street to mitigate the effects
of high groundwater.

e Install catch basins at roadway low points and other areas to alleviate ponding
issues.

e Provide positive roadway drainage to minimize ponding.

e Provide water quality treatment for storm runoff.

e Extend footing drain services to property line of each parcel along the project
corridor except for parcels that currently have on-site storm drain systems (Parcels
4,5, & 12).

H. Lighting

A continuous LED lighting system, consistent with current MOA standards will be installed along the
roadway. Power for the new lighting system will come from an existing Type 1A Load Center on E.
63rd Ave, east of the intersection with Quinhagak Street.

I. Project Costs

Following is a summary of estimated project costs for the entire project for the Alternative 3
preferred alternative:
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Summary of Estimated Project Costs

Alternative 3
Category

(preferred)
e —
Desigh & Management Total (estimated) $938,000
ROW Acquisition Total $21,000
Utility Relocation (15% Contingency) Total $757,000

A. Design, ROW Acquisition, Utility Relocation 51,716,000

Construction

Roadway Improvements $2,417,000
Drainage Improvements $782,000
lllumination Improvements $216,000
Construction Subtotal $3,415,000
Construction Contingency (15%) $512,000
Construction Management / Inspection / Testing $352,000
B. Total Estimated Construction Cost (rounded) 54,279,000

C. Overhead / Grant Accounting 51,058,000

Total Estimated Project Cost (A + B + C) 57,053,000
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. Introduction

The Municipality of Anchorage Project Management and Engineering Department (MOA PM&E) has
contracted with CRW Engineering Group, Inc. (CRW) to provide professional services to develop and
evaluate alternatives to upgrade Quinhagak Street from E. Dowling Road to Askeland Drive (see FIGURE 1
for project location and vicinity map). Alternatives developed for analysis will follow Complete Streets
design methodologies to balance corridor improvements for all users, including motorists, bicyclists,
pedestrians, and persons with disabilities, while minimizing impacts to existing residences and
businesses in the project area.

In addition to CRW, the project team includes Huddle AK (public involvement).

A. Project Purpose and Goals

The purpose of the project is to upgrade
Quinhagak Street from E. Dowling Road to
Askeland Drive to meet current MOA Design
Criteria for a local roadway. Quinhagak Street
was constructed in 1983 and has reached the
end of its useful life. The roadway conditions

are very poor and include significant rutting,

cracking, and heaving along the pavement and

4 e USRI &Y pFey 3, gaed: ™

curb and gutters. These conditions result in Poor roadway conditions along Quinhagak Street
ponding in the roadway, rough driving require regular attention from MOA Street Maintenance

conditions, and frequent maintenance. The purpose of this project is to extend the life of the street
by providing a stable roadway subgrade to correct the surface irregularities, improve drainage, and
decrease maintenance.

Improvements are expected to include the following new features:

e Roadway structural section

e Asphalt pavement and curbs and gutters
e Storm drain system infrastructure

e Pedestrian facilities

e Street lighting

e Signage

B. Project Approach

Prior to beginning this Design Study Report (DSR), the project team submitted a Technical
Memorandum to MOA PM&E, Street Maintenance Department, Traffic Engineering Department
which outlined the conceptual roadway design elements. The Technical Memorandum intended to
gain concurrence from the MOA Departments on the design elements before presenting the
concepts to the public.

Final Design Study Report
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A meeting was held on September 9, 2022, with PM&E, Traffic Engineering, and Street Maintenance
to discuss the conceptual roadway design elements. The Draft Technical Memorandum was
submitted for their review and comment on October 13, 2022. The Draft Technical Memorandum
was updated based upon review comments received. In coordination with PM&E, an additional
typical section (Alternative 3) was included in the Final Technical Memorandum. The MOA
Departments were notified of this additional typical section Alternative 3 on November 14, 2022,
and were asked to provide comments on it or provide any outstanding review comments on the
Draft Technical Memorandum by November 18, 2022. No comments regarding the Alternative 3
typical section were received. See APPENDIX N for the Final Technical Memorandum.

Following the Technical Memorandum and concurrence on the conceptual roadway design
elements, the project team organized multiple meetings with the public to identify and document
issues and concerns that could potentially be addressed as part of this project. A survey
guestionnaire was also previously assembled and sent out to the public to gather feedback. Public
survey questionnaire and meetings included (see SECTION XIV for a full summary of Stakeholder
Coordination/Public Involvement):

e Survey Questionnaire (mailed/emailed in June 2022)
e Community Council Meeting #1 (October 20, 2022)
e  Public Open House #1 (November 3, 2022)

Comments from these meetings were used to identify project issues and concerns with
improvements along the corridor. Documents and figures presented to the public and input and
comments received from stakeholders can be found in APPENDIX K.

C. Evaluation Factors

The DSR will consider the following factors during the evaluation of improvements for the project
corridor.

e Stakeholder input and needs

e Conditions of existing area

e Neighborhood connectivity

e Previous planning and design documents
e Traffic volumes and crash history

o Vehicle speeds and on-street parking

e Intersection and driveway sight distances
e Area drainage patterns and infrastructure
e Right-of-Way (ROW) restrictions

e Adjacent neighborhood and property owner impacts
e  Utility relocation requirements

e Project costs

Final Design Study Report
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Figure 1 - Project Location & Vicinity Map
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Il. Existing Conditions

Quinhagak Street is a local road that spans from E. Dowling Road (north) to Askeland Drive (south). The
existing roadway abuts 14 parcels consisting of primarily industrial/commerical parcels from E. Dowling
Road to E. 64" Avenue. Residential parcels extend from E. 64" Avenue to Askeland Drive.

A. Previous Plans
1) Anchorage 2040 Land Use Plan (MOA - 2017)

The Anchorage 2040 Land Use Plan (2040 LUP) is a visual guide for growth and development in
the Anchorage Bowl and is aligned with the visions and goals of the Anchorage 2020 Plan. The
2040 LUP incorporates the adopted neighborhood and district plans, public facility plans, and
recent analysis into a land use amendment element of the Anchorage 2020 Plan. The 2040 LUP
features policies and strategies and a land use plan map, which recommends future land
development patterns and shows where land uses may occur within the Anchorage Bowl to
accommodate future growth.

Map 1-2 in the 2040 Plan identifies the project area as an area of little growth. Specific policies
from the 2040 Plan that are directly related to this project are listed below:

e Policy 6.2: Provide new or upgraded pedestrian and local/collector street connections in
centers and commercial corridors to improve access to and from surrounding
neighborhoods.

e Policy 6.3: Adopt and execute a Complete Streets policy to design streets to serve all
users including pedestrians, transit riders, and bicyclists, and align the design and scale
of streets to be compatible with compact, accessible, and walkable land use patterns.

e Policy 8.2: Provide new and improved trails, greenbelts, and other pedestrian facilities
as alternative travel ways connecting open spaces, neighborhoods, and centers.

2) Little Campbell Creek Watershed Plan (MOA - 2007)

The Little Campbell Creek Watershed Plan was prepared to guide development in the Little
Campbell Creek Watershed and recommends policies and objectives that are most beneficial to
the whole watershed. General overall goals of the plan include improving water quality and
managing the quantity of water discharged during storm events. No specific recommendations
near/within the project area are included in the plan.

B. Planned Area Development

No planned area development adjacent to the project limits is known currently.

Final Design Study Report
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C. Project Area Context
1) Community Council

The project area is within the boundaries of the Abbott Loop Community Council (ALCC). The
ALCC currently ranks the Quinhagak Street Reconstruction project as the fifth highest
improvement project priority in their boundary limits.

2) Zoning and Land Use

Adjacent properties along Quinhagak Street from E. Dowling Road to E. 64th Avenue are zoned
as Class A I-1 (Light Industrial). Adjacent industrial/commercial properties include a strip mall
with multiple businesses, a church, a used car lot, fenced yards, and other businesses. There is
one residential single-family parcel located mid-block along this segment, Parcel 15. Quinhagak
Street from E. 64th Avenue to Askeland Drive is a local residential road, and the adjacent
properties are zoned Class A R-5 (Low-Density Residential). Adjacent properties have mobile
homes on the parcels. See FIGURE 2 for area zoning.

e |1 (Light Industrial) is intended primarily for public and private light and general
manufacturing, processing, service, storage, wholesale, and distribution operations
along with other uses that support and/or are compatible with industrial uses. Business-
industrial parks and single-commaodity bulk retail sales and building supply stores and
services are allowed. Many commercial uses are also permitted and/or conditionally
allowed, with some limitations on the more intensive customer retail, community
service, and commercial employment establishments, to reduce land use and traffic
conflicts, promote efficient use of industrial lands, and encourage the location of
intensive commercial activities in commercial centers. This district is applied in areas
designated as industrial/commercial by the comprehensive plan.

e R-5 (Mixed Residential) is intended primarily for single- and two-family residential areas
with gross densities up to five dwelling units per acre. Mobile homes on individual lots
are allowed in this district.

Future land use designations as outlined in the 2040 LUP along Quinhagak Street include “Light
Industrial Commercial” from E. Dowling Road to E. 64™ Avenue and “Single-Family and Two-
Family” from E. 64" Avenue to Askeland Drive.

e Light Industrial Commercial - This area provides for multi-sector employment in an
industrial setting. It gives priority to light industrial production distribution and repair
(PDR) uses.

e Single-Family and Two-Family - This designation provides for a variety of low-density
urban/suburban residential neighborhoods. Most areas have well-developed
infrastructure, public water and sewer, and municipal services.
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Figure 2 - Project Area Zoning
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Schools
Project area students are within the following Anchorage School District (ASD) boundaries:

e Tudor Elementary School
e Wendler Middle School
e East High School

The following ASD alternative schools are within 0.35 miles of the project limits:

e Northern Lights ABC School K-8 is located at the southeast corner of the E. Dowling
Road and Lake Otis Parkway intersection.

e Rilke Schule German Charter School of Arts & Sciences is located east of Meadow
Street and south of E. 64" Avenue.

e Polaris K-12 School is located north of E. 64" Avenue at the far west end of E. 64"

Avenue before the Seward Highway.

Transportation is typically provided by ASD for students who live more than 1.5 miles from
their neighborhood school. Students who live within 1.5 miles of their neighborhood school
are within the designated walking boundary; although, other factors also influence if a safe
walking route to school can be established, such as street crossing requirements, presence
of pedestrian facilities, maintenance of pedestrian facilities, lighting, etc.

The project area is outside of the designated walking boundary for all the non-alternative
ASD schools listed above. No published walking routes are provided for the ASD alternative
schools listed above. Based upon feedback from residents, many parents drop off/pick up
their children at the Rilke Schule Charter School and at the Polaris K-12 School.

There are no ASD bus stops within the project limits.
Public and Religious Institutions

There are no public institutions within the project limits. Faith Presbyterian Church (Parcel
1) is located as the southeast quadrant of the Quinhagak Street and E. Dowling Road
intersection.

Businesses

There are several businesses within the project limits. A list of businesses is included in
APPENDIX M.

. Roadway Characteristics and Function

1)

Facility Description

Quinhagak Street is a local road that spans 1,470 feet from E. Dowling Road (north) to Askeland

Drive (south). There are four side streets within the project corridor, inclusive of E. Dowling

Road and Askeland Drive. Of these, three are three-way intersections (E. Dowling Road, E. 63rd

Avenue, and Askeland Drive) and one is a four-way intersection (E. 64th Avenue). Stop signs are
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located on E. 63rd Avenue, on E. 64th Avenue, on the east side of Askeland Drive, and on
Quinhagak Street at E. Dowling Road.

Quinhagak Street is approximately 36 feet wide measured to back of curb (32 feet of pavement).
Type 2 (rolled) curb and gutter is installed along the entire length of the project limits except for
a short section (approximately 90 feet) of Type 1 (barrier) curb & gutter is installed south of E.
Dowling Road. On-street parking is allowed throughout the project limits even though space is
limited in some locations due to some full frontage driveways. The posted road speed limit is 25
miles per hour (mph).

The existing roadway grades in the project area are moderate, between approximately 1%-4%
except for just south of E. Dowling Road where the grades are very flat, between 0.1%-0.6%. The
roadway is generally graded to drain from north to south but there is a forced low point located
approximately 600 feet south of E. Dowling Road.

2) Roadway Functional Classification

The functional classification affects the basic design criteria including design speed, number of
lanes, lane and shoulder width, right-of-way (ROW) width, distance between intersections, and
alignment. The most current version of the Official Streets & Highways Plan (OS&HP) lists
Quinhagak Street as a local road. Per the MOA Design Criteria Manual (DCM) Quinhagak Street
is a secondary (local) industrial/commercial street from E. Dowling Road to E. 64" Avenue and a
secondary (local) urban residential street from E. 64" Avenue to Askeland Drive.

3) Pedestrian and Bicyclist Facilities

There are no pedestrian or bicyclist facilities present along Quinhagak Street. There is an
approximately 8.5-foot-wide asphalt pathway that runs east-west on the south side of E.
Dowling Road that crosses Quinhagak Street.

4) Condition of Facilities

The existing conditions of the roadway pavement along the project alignment includes
significant pavement degradation including transverse and longitudinal asphalt cracks and
potholes. Pavement repairs are present in multiple locations along the alignment and the
roadway requires routine maintenance. Many of the existing curbs are heaving which doesn’t
allow surface drainage to effectively drain, and during spring break up or large rain events these
areas form large ponds in the roadway.
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Flat grades & heaved curbs result in ponding at the Significant pavement degradation with recent repairs
Quinhagak Street & E. 63™ Avenue intersection along Quinhagak Street

E. Environmental Constraints
1) Wetlands/Creeks/Flood Plain

There are no mapped wetlands, creeks, flood plains or other water bodies along the project
corridor based on MOA Watershed Management Services (WMS) Wetland Mapping data.

2) Contaminated Sites

According to the Alaska Department of Environmental Conservation (ADEC) Contaminated Sites
Program Database, there are no active contaminated sites within 500 feet of the project area.
The nearest active contaminated site is located at the northeast quadrant of the E. Dowling
Road and Lake Otis Parkway intersection and is approximately 1,000 feet from the project area.

F. Lighting

The only two MOA-owned roadway lights near Quinhagak Street are on the east side at the
intersections of E. 64th Avenue and Askeland Drive but there are no roadways lights directly on
Quinhagak Street. The Alaska Department of Transportation (ADOT) owns roadway lights on the
north side of E. Dowling Road.

G. Landscaping

The landscaping along Quinhagak Street generally consists of owner maintained lawn areas and
natural mature trees. A privately owned landscaping bed west of Parcel 1 and some boulders west
of Parcel 6 extend into the right-of-way (ROW). Multiple parcels (Parcels 4, 5, and 12) have
landscaping beds and trees that are installed up to the ROW and a few of the landscaping beds
slightly extend into the ROW.

H. Utilities

Existing utilities within the project area include water, sanitary sewer, storm drain, electric,
telephone, cable television, fiber optic, and natural gas (See APPENDIX A for the layout, size, and type
of existing utilities in the project area). The location of utilities in the project planning documents
and drawings are based on utility company facility maps and utility company locates.
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1) Water

The project area is primarily served by a public piped water system owned and operated by
Anchorage Water & Wastewater Utility (AWWU). The water main along Quinhagak Street is 12
inches in diameter, ductile iron (DI) pipe from Askeland Drive to E. 63™ Avenue. An 8-inch DI
water main extends from the E. 64" Avenue & Quinhagak Street intersection to E. Dowling
Road. Water mains are present at all the side streets and T-intersections within the project area.
The depth of the burial of the water mains on Quinhagak Street are generally 8-10 feet below
ground surface. Water service lines, hydrants, valves, key boxes, and other water appurtenances
are located throughout the project area. AWWU has not indicated any water improvement
plans within the project area.

The only parcel served by a private well is Parcel 15.
2) Sanitary Sewer

The project area is also served by a public piped sanitary sewer system owned and operated by
AWWU. The gravity sanitary sewer main along Quinhagak Street is 8 inches in diameter and
made of DI pipe. It extends from Askeland Drive to approximately 130 feet south of E. Dowling
Road. Sanitary sewer mains are present at all the side streets and T-intersections within the
project area. Sanitary sewer service lines, manholes, and other appurtenances are present
throughout the project area. AWWU has not indicated any sewer improvement plans within the
project area.

3) Storm Drain

See SECTION lIl: EXISTING DRAINAGE CONDITIONS & ANALYSIS for summary of the existing storm drain

facilities in the project area.
4) Electric

Chugach Electric Association (CEA) owns and operates overhead (OH) and underground (UG)
electric lines, junction boxes, padmount transformers, and utility poles in the project area. An
OH 3-phase electric line crosses Quinhagak Street on the south side of E. 64" Avenue. An UG 3-
phase 4 wire primary conductor is located on the east side of Quinhagak Street from the north
side of Parcel 4 to just south of E. Dowling Road where it crosses Quinhagak Street and extends
to the west. A padmount transformer along this UG segment is located south of Parcel 1.
Transmission OH lines cross Quinhagak Street on the south side of E. Dowling Road. CEA has not
indicated any future extension or improvement plans within the project area.

5) Telephone

Alaska Communications (ACS) owns and operates OH and UG telephone and fiber optic lines in
the project area. ACS has an OH telephone line crossing Quinhagak Steet on the south side of E.
64™ Avenue and an UG telephone line crossing on the north side of E. 64" Avenue. ACS has UG
telephone and fiber optic lines that cross Quinhagak Street on the south side of E. Dowling
Road. ACS serves most properties along Quinhagak Street from OH and UG lines along the back
side of the properties. ACS has not indicated any future extension or improvement plans within
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the project area. ACS has not indicated any future extension or improvement plans within the
project area.

6) Cable Television

General Communications, Inc. (GCI) owns and operates UG and OH cable television (cable) and
fiber optic lines, underground vaults and pedestals within the project area. An UG cable line is
installed on the east side of Quinhagak Street from Askeland Drive to E. 63™ Avenue. Multiple
UG cable lines are installed on the west side of Quinhagak Street from E. 64" Avenue to E.
Dowling Road. GCl’s lines cross Quinhagak Street as follows: UG & OH cable crossing on the
south side of E. 64™ Avenue and OH cable/fiber optic crossing on the south side of E. Dowling
Road. GCI serves some properties along Quinhagak Street along the back side of the properties.
GCl has not indicated any future extension or improvement plans within the project area.

7) Natural Gas

ENSTAR Natural Gas (ENSTAR) owns and operates natural gas facilities within the project area.
Natural gas mains along Quinhagak Street include 2-inch diameter plastic mains extending from
Askeland Drive to E. 64" Avenue on the west side and from E. 63™ Avenue to E. Dowling Road
on the east side. Numerous services cross Quinhagak Street providing natural gas service to
parcels along the project area. A 12-inch diameter pressurized transmission gas main crosses
Quinhagak Street on the north side of E. 64" Avenue. ENSTAR has not indicated any future
extension or improvement plans within the project area.

I. Right-of-Way (ROW) and Easements

The existing ROW for Quinhagak Street is 60 feet wide. Existing easements on private properties
vary in width and include: telephone and electric, visual enhancement, aerial telecommunication
and electric, anchor, and utility.

J. Nonconformities

MOA Code of Ordinances Title 21.13 defines “nonconformities” as legal uses, structures, lots, or
signs established prior to the effective date of the current title, or future amendments to the
current title, that don’t conform to the requirements of the current title. The acknowledgement and
relief granted to existing property, land uses, and structures are intended to minimize negative
economic effects on development that was lawfully established prior to the current title. In all cases,
the burden of establishing the existence of a legal nonconformity is solely the responsibility of the
owner of the nonconformity. Verification of nonconforming status can be requested by the owner
or on behalf of the owner by submitting a Nonconforming Determination application along with
supporting documentation to the MOA Planning Department for a determination.

Improvements made to the structure or lot that require a permit from MOA Building Safety may
require dedicating a portion of the construction cost to bring the affected areas towards compliance
with current codes. However, if improvements do not require a permit, the area is not subject to
upgrading to current standards. For example, per current code, improvements to lots that place fills
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(including pavement) less than 1 foot in depth, on natural terrain with a slope flatter than 5H:1V,
and do not obstruct drainage courses do not require a building safety permit.

One parcel along the project corridor has previously established nonconforming status. TABLE 1
below provides a summary of the parcel and the relevant nonconformities (see FIGURE 1 for the
location of the parcel). This parcel and potentially other parcels along the project limits may have
additional nonconforming features associated with the lots that have not yet established
nonconforming status, including:

e Driveway widths exceed two-fifths of the frontage of the lot.
e Parking and maneuvering not entirely located on property.
e Vehicles not able to enter abutting street in forward.

Depending on the preferred design, these additional nonconformities may need to be established to
construct the proposed project improvements and not negatively impact current development.
Since the MOA is making improvements to the ROW with this project, the project team will work
with the owners of the lots to gain approval from them to submit a Nonconforming Determination
application on their part if required. The MOA Planning Department will review the application and
determine whether a property has valid nonconformities. Once the nonconforming uses have been
established, the design team will work with the MOA Traffic Engineering Department to provide the
safest possible roadway design.

Table 1 - Summary of Nonconforming Uses

Parcel Year of Nonconforming

L. Nonconformity
No. Status Determination

e The driveway entrance at Quinhagak Street is in
excess of 40% of the lot’s frontage is considered
conforming.

11 2015 e The lack of parking lot perimeter and site
enhancement landscaping is considered

conforming.
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lll. Existing Drainage Conditions & Analysis

Several piped storm drain systems have been installed along the project corridor and connecting side
streets. However, much of the existing drainage infrastructure is ineffective due to the poor condition of
the road, grades, and curb and gutter. High groundwater levels and seasonal freezing have also created
several roadway issues within the project area including widespread cracking, ponding, and potholes
resulting in deteriorating roadway surfaces. Additionally, most of the piped systems in place were
installed in the 1980s and are nearing the end of their design life. One of the primary goals of this
project is to help mitigate the effects of the high groundwater issues. These improvements, along with
upgrades to improve surface drainage, will extend the life of the proposed road and pedestrian

improvements.

There are two (piped) storm drain o REEE T " o M
subsystems located within the project & : I ? : s
limits; herein referred to as the Quinhagak
Street system, which is a part of the E. 64"
Avenue system and the Askeland Drive
system, all of which are part of the greater
Meadow Street Park System that outfalls
into North Fork Little Campbell Creek in
Meadow Street Park. These two systems
convey stormwater runoff from the project
corridor and surrounding areas and will be
discussed in further detail below.

To properly evaluate the infrastructure Widespread ponding & ineffective catch basin at the Quinhagak
currently in place, an assessment of the Street and E. 64" Avenue intersection

existing storm drain piping was conducted for specific pipe runs in the project area to determine its
overall condition. Additionally, a hydrologic and hydraulic analysis was performed to determine if the
existing piping is adequately sized to meet current MOA design criteria.

The information gathered from the condition assessment and the drainage analysis will be used to
develop the proposed storm drain system. The proposed drainage improvements are discussed in
SECTION IX.

A. Existing Conditions
1) Contributing Drainage Areas

The drainage basins (catchments) that contribute stormwater runoff to the project area were
delineated using several methods, including topographical mapping, aerial photography, parcel
boundaries, and MOA Watershed Management’s hydrography geodatabase (HGDB). Based on
HGDB data, the project is contained within the Lower North Fork Little Campbell Creek sub-
watershed boundary. Refer to FIGURE 1, APPENDIX E which illustrates the project location and

watershed boundaries within the Anchorage area.
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The larger scale sub-watershed identified from HGDB mapping was refined into individual
drainage catchments near the project area to more accurately represent the surface drainage
and hydraulic properties anticipated within the project corridor. Sixteen catchments were
delineated for the existing conditions assessment of the E. 64" Avenue and Askeland Drive
systems. See FIGURE 4, APPENDIX E for the refined catchment areas.

The contributing catchments are characterized primarily by light industrial/commercial
properties along Quinhagak Street with low density residential south of E. 64" Avenue
(approximately % acre lots). The industrial/commercial areas increase the impervious surface
area (roofs, driveways, and parking lots) throughout the project area, resulting in increased
runoff. The majority of stormwater runoff from these catchments is generally directed toward
the adjacent roadways, where it is conveyed by predominantly Type 2 (rolled) curb and gutter to
the piped storm drain systems. These conveyance systems are described in more detail below.

2) Storm Drain Conveyance Systems

The following provides a description of the existing storm drain conveyance systems within the
project area and systems adjacent to the project area that influence drainage. The drainage
systems described below are owned and maintained by MOA or the Alaska Department of
Transportation and Public Facilities (DOT&PF). All drainage systems described below south of E.
Dowling Road are owned by the MOA. See FIGURE 3 below for an Existing Storm Drain System
Map.

a) Quinhagak Street System

The Quinhagak Street branch of the E. 64" Avenue storm drain system (described below)
extends north from the E. 64" Avenue/Quinhagak Street intersection and terminates
approximately 375 feet south of E. Dowling Road. Surface runoff from the properties
adjacent to Quinhagak Street, E. 63™ Avenue, Tuttle Place, and a short segment of Lake Otis
Parkway are all conveyed through the Quinhagak Street storm drain and into the E. 64%
Avenue system. The Quinhagak Street storm drain was installed in 1983 and consists of a 12-
inch corrugated metal pipe (CMP) main line, with 10-inch CMP catch basin leads. A newer
section of storm drain was installed along E. 63™ Avenue that extends approximately 350
feet east of the Quinhagak Street/E. 63™ Avenue intersection (installation date unknown).
The E. 63 Avenue storm drain consists of an 18-inch corrugated polyethylene pipe (CPEP)
main line with a 12-inch CPEP connection that appears to serve a private property to the
north. Other private storm drain systems connect to storm drain structures on Quinhagak
Street.

Surface flow is generally conveyed by curb and gutter (predominantly Type 2) from north to
south along Quinhagak Street and east to west along E. 63" Avenue. Catch basin inlets are
located within the curb and gutter to intercept the stormwater runoff and direct it into the
piped systems described above. The furthest extents of surface runoff captured within the
Quinhagak Street system are from the north end of Tuttle Place and Lake Otis Parkway
north of E. 63" Avenue.
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b) Askeland Drive System

The project corridor includes a segment of the upstream end of the Askeland Drive storm
drain system. The existing storm drain network within the project area collects flows from
Quinhagak Street south of E. 64" Avenue and the adjacent residential homes. Runoff is
collected via curb and gutter and directs flow southwest towards the system outfall. There is
a Type | storm drain manhole in the center of the Quinhagak Street/Askeland Drive
intersection that is connected to two 10-inch CMP catch basin leads and an 18-inch CMP
main line that extends west along Askeland Drive. There is also an existing 10-inch CMP
subdrain and cleanout installed in the cul-de-sac east of the project that is connected to the
same manhole.

c) E.64" Avenue System

The E. 64" Avenue storm drain system is extensive and located entirely outside of the
project corridor except for the infrastructure at the intersection of Quinhagak Street. It was
constructed in the late 1980s and extends underground from its confluence with the
Askeland Drive system north of Meadow Street Park (25 feet upstream of the OGS inlet) to
the north to E. 64" Avenue. From there it continues east along E. 64" Avenue to Lake Otis
Parkway, collecting flows from E. 64" Avenue, Burlwood Street (with connecting systems
from E. Dowling Road, Dow Place, E. 59*" Avenue, and Petersburg Street north of E. Dowling
Road), Petersburg Street south of E. Dowling Road, and Quinhagak Street. Once the system
reaches Lake Otis Parkway, it splits north and south, extending approximately 3,700 feet to
the north and 900 feet to the south along Lake Otis Parkway with several connecting sub-
systems.

Upstream of Quinhagak Street, the primary trunk lines are constructed of 36- and 42-inch
CMP. Downstream of Quinhagak Street, the trunk line is constructed of 57-inch (span) by
38-inch (rise) corrugated metal pipe arch (CMPA) and 64-inch (span) by 43-inch (rise) CMPA.

3) Water Quality Treatment

Based on available storm drain record drawings, survey, and HGDB data, water quality
treatment is not being provided for the Quinhagak Street or Askeland Drive systems directly.
However, treatment is provided downstream on a broader level by an OGS located directly
upstream of two large sedimentation basins north of Meadow Street Park. The OGS serves as
pre-treatment for runoff prior to discharging into the interconnected sedimentation basins.
Sedimentation basins are designed to detain sediment-laden stormwater runoff, allowing
sediment to settle out before the runoff exits the facility. Runoff within the sedimentation
basins eventually flows into North Fork Little Campbell Creek.

4) Storm Drain Condition Assessment

In September 2022, MOA Street Maintenance inspected segments of the existing storm drain
system using a closed-circuit television (CCTV) camera along E. 63™ Avenue, E. 64" Avenue, and
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Askeland Drive. For the complete CCTV Pipeline Inspection Report provided by MOA Street
Maintenance, refer to APPENDIX D. Below is a summary of the inspection findings.

Two CPEP pipes (MOA ID #3890 & 38981) were inspected along E. 63™ Avenue. These pipes
appeared to be in fair to good condition. Minor joint infiltration and pipe deformation were
noted at multiple locations.

Two CMP pipes (MOA ID #26756 & 33051) were inspected along E. 64" Avenue. These pipes
appeared to be in good condition, with noted joint separations, light infiltration, and pipe
deformation in several locations. One of the joint separations is in the flow line obstructing flow.

Three CMP pipes (MOA ID #10529, 19737 & 26454) were inspected along Askeland Drive. Each
inspection attempt was abandoned due to the presence of heavy deposits and sediments in
each pipe, prohibiting the inspection equipment from advancing. A broken/separated pipe joint
in pipe 10529 was identified with soil visible and entering the pipe.

It was also noted in the report that the pipes downstream of those inspected were visibly
surcharged during a surface manhole assessment done previously, and that the further you
proceeded downstream the more surcharged the system was.

5) Drainage Concerns

Significant ponding occurs throughout
the project limits after rain events and
spring break up due to flat grades and
heaving curb and gutter. Runoff cannot
effectively drain to the existing curb
inlets along the roadway in these
conditions,  resulting in  roadway
degradation such as potholes, cracking,
and pavement failure over time. In
addition to the roadway surface issues,

the groundwater in the project area is

g
= 4

high. High groundwater causes seasonal Heaving curb & gutter and ponding along Quinhagak
freeze/thaw issues in the roadway Street (looking south)
subbase that exacerbates the issues

listed above.

The CCTV Pipeline Inspection Report (APPENDIX D) prepared by MOA Street Maintenance
identified several issues with the pipes inspected. This was anticipated as most of the pipe and
connecting storm drain structures in the project limits were installed in the 1980s and are
nearing the end of its design life. In addition to the aging infrastructure, the existing E. 64"
Avenue and Askeland Drive systems have a history of surcharging and/or are influenced by
backwater, and these conditions worsen as you proceed further downstream as noted above.
The surcharging/backwater conditions were confirmed in some of the images and notes
provided in the Street Maintenance report.
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B. Hydrologic and Hydraulic Analysis

A hydrologic and hydraulic (drainage) model was developed to analyze the existing and proposed
conditions for the project corridor and contributing areas. The methodology and key input
parameters required to prepare this drainage model are described below.

1) Design Storm Depth and Distribution

The design storm distribution used for this drainage analysis is based on the Anchorage and
Eagle River 24-hour storm duration provided in Appendix D of the Anchorage Stormwater
Manual (ASM). The base design storm depth values are per ASM Table 4.2-1 (MOA Design Storm
Depths) and are as follows:

e Water Quality Treatment: 90th Percentile, 24-hour — 0.52-inches.
e Conveyance Design and Peak Flow Control: 10-year, 24-hour — 2.28-inches.
e Project Flood Bypass: 100-year, 24-hour — 3.59-inches.

The 10-year, 24-hour design storm event was used to evaluate the conveyance capacity of the
existing storm drain systems and if they are adequately sized. The proposed storm drain system
will utilize the same storm event to size the piped system.

2) Orographic Factor

The mountainous geography around the Anchorage Bowl has a pronounced and generally
predictable impact on the precipitation amounts along the mountain fronts. Generally speaking,
the closer you are to mountainous terrain, the more precipitation is predicted. This is known as
the orographic effect. To account for this from a hydrologic standpoint, an orographic factor is
applied to the base design storm values listed above based on the location of the project area to
account for the increased intensity.

Based on project location, a 1.08 orographic factor was applied to the base design storm
volumes. Refer to FIGURE 3, APPENDIX E.

3) Model Information

The Soil Conservation Service (SCS) TR-55 method was used for this drainage analysis. The
drainage analysis was developed using 2023 Autodesk Storm and Sanitary Analysis (SSA)
computer software. This software allows the user to analyze the stormwater runoff response
from the project area and calculate data such as peak flow at specific (design) points in the
system, evaluate pipe sizing, and identify problems areas such as flooding and surcharged pipes.

Precipitation losses were estimated using the SCS Curve Numbers based on land cover type,
slope, and the hydrologic soil group for the project area. Soil Type B was used for this drainage
analysis based on Web Soil Survey (WSS) mapping developed by the United States Department
of Agriculture (USDA) Natural Resources Conservation Service (NRCS). Refer to FIGURE 2, APPENDIX
E for a map showing the project area and the soil groups in the surrounding area.
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The time of concentration (T¢) was calculated for each contributing catchment using the SCS TR-
55 method. Time of concentration is defined as the time for runoff to travel from the
hydraulically most distant point of the watershed to a design point or point of interest.

The input paraments for the existing storm drain piping systems included in the model were
based on surveyed data, record drawings, and information from the condition assessment
report. These parameters included information like pipe size, type, inverts, and slopes.

4) Model Results

A total of 16 contributing catchments were delineated and evaluated for runoff response for the
existing condition drainage model. These catchments were delineated based on the inlet
structures that surface runoff will be conveyed to. The peak stormwater runoff of each
catchment and the peak discharge leaving the project corridor (at specific locations) during the
10-year, 24-hour design storm event is shown on FIGURE 4, APPENDIX E.

The drainage model results indicate that the existing storm drain is adequately sized on
Askeland Drive and is undersized in numerous locations along Quinhagak Street. The entire
Quinhagak Street system surcharges during the design storm event and backwaters into the E.
63" Avenue system causing the E. 63™ Avenue system to also surcharge. Surcharged pipes are
identified in FIGURE 4, APPENDIX E. Peak flows during the simulated storm cause pipes to

surcharge and manholes to overtop, flowing into the roadway at select locations.

The SSA software does not account for the peak flows associated with the overtopping
conditions described above and therefore makes it appear that the peak flows in each piped
system are relatively low. While this is true to a point, in that the surcharged pipes have
exceeded their design capacity and will allow no additional flow through, the overtopping flows
will continue to flow down gradient to the next available inlet, conveyance, or low-lying area,
potentially inundating that system or area as well. These conditions should be considered when
comparing the existing system capacity with the proposed system capacity.

It should be noted that the E. 64" Avenue system and the Askeland Drive system were not
modeled except for catchments within the project area due to the limited scope of this analysis.
As such, the effects of any potential backwater and/or surcharge of these systems was not
incorporated into the drainage model. While these effects are unknown, it is likely that this
would negatively impact the Quinhagak Street and E. 63" Avenue systems, compounding the
surcharging and overtopping issues identified in these systems during peak storm events.

Complete drainage modeling results and input parameters for the existing drainage systems and
contributing areas described above are provided in APPENDIX E. For reference, the naming
convention used for the storm drain pipes and structures in this modeling analysis uses the
identification numbers as presented int the MOA Stormwater Asset online GIS mapping tool.
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IV. Geotechnical Analysis

A. Existing Conditions

CRW conducted a geotechnical investigation for the Quinhagak Street Reconstruction project, which
consisted of reviewing existing historic borehole logs and completing a field investigation in the
project area.

1) Historic Bore Logs

CRW consulted the online MOA Soil Boring App to evaluate historical borings in the project area.
Fourteen historic boreholes were in the project limits. Historical boreholes generally matched
information obtained in our field investigation. This included a 2 to 5-foot layer of granular fill,
followed by a section of silty sand and clayey silt.

2) CRW Field Investigation

CRW’s geotechnical field investigation was conducted in May 2022; the Final Geotechnical
Report was published in January 2023 and can be found in APPENDIX F. The investigation included
drilling and sampling six borings along Quinhagak Street. Three piezometers were installed to
monitor groundwater levels.

Based on the recovered samples, the existing pavement along Quinhagak Street when
encountered ranged from 1.5 to 3.0 inches. The subsurface conditions observed within the
existing road prism generally consisted of 5 to 6 feet of granular fill composed of poorly graded
gravel with sand and silt or poorly graded sand with gravel and silt, decreasing in thickness from
north to south. The granular fill was underlain by up to 4 feet of silty sand or sand with silt,
decreasing in thickness from north to south and was not observed in BH-06. Beneath the
granular fill layer, 6 to 10 feet of silty lean clay was observed increasing in thickness from north
to south.

The fines content ranged between 2 and 10 percent in the granular fill, and its frost
susceptibility was estimated to be non-frost susceptible (NFS) to class F-2. The silty sand/sand
with silt had fines content from 20 to 50 percent and the silty lean clay had fines content of 90
to 100 percent and was estimated to be frost class F-4.

The groundwater table was observed during drilling at depths ranging from 1 to 10 feet below
ground surface (BGS), with one boring not encountering groundwater. Subsequent groundwater
measurements varied between 2 to 5.6 feet BGS.

Photoionization detector (PID) readings were collected for each sample during the field
investigation per the DCM to screen for potential contaminants. Standard practice in the MOA is
to consider soil samples with PID readings of 20 parts per million (ppm) or higher potentially
contaminated. No samples screened during this investigation exceeded this limit, and no visual
or olfactory evidence of contamination was observed.

See the Geotechnical Report for detailed soil boring and laboratory testing information.
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B. Recommendations

CRW has developed a recommended road structural section based on the current MOA DCM as
outlined in Chapter 1 Streets, Section 1.10 Road Structural Fill Design. The DCM recommends two
methods for frost considerations in the structural section design: the Complete Protection Method
and the Limited Subgrade Frost Penetration Method. The structural section design uses the latter
method, which seeks to reduce the freezing impacts to a specified percentage of the structural
section into the subgrade.

The analysis uses the default Anchorage climate parameters with typical soil parameters for
classified fill and native soils. The recommended structural section is shown in FIGURE 4 in SECTION VI

as follows:

e 2 inches of asphalt concrete pavement (Class E)

e 2inches of leveling course

e 16 inches of MOA Type II-A classified material

e 2inches of rigid board insulation (R-4.5 per inch minimum)
e 24 inches of MOA Type Il classified material

e Separation geotextile

The thickness of the recommended section totals 46 inches.

During the Draft DSR it was determined that an additional 2 inches of asphalt concrete pavement
should be installed due to the significant amount of truck traffic along Quinhagak Street. The revised
structural section is as follows and still totals to 46 inches:

e 2inches of asphalt concrete pavement (Class D)

e 2 inches of asphalt concrete pavement (Class E)

e 2inches of leveling course

e 16 inches of MOA Type II-A classified material

e 2inches of rigid board insulation (R-4.5 per inch minimum)
o 22 inches of MOA Type Il classified material

e Separation geotextile

Board insulation is recommended to extend a minimum of 4 feet beyond the back of the curb when
no sidewalk is present. When sidewalk is present, the insulation should extend one foot minimum
beyond the back of the sidewalks; however, the sidewalk will not perform as well as the curb.

Longitudinal transitions between insulated and non-insulated sections should include extending the
insulation 8 to 12 feet into the non-insulated section, reducing the insulation thickness along the
extension to minimize the possibility of differential heave. The insulation can be tapered from an R-
value of 9 to an R-value of 4.5 in the transition zone. The subgrade transition should be tapered at a
10 horizontal to 1 vertical (H:V) slope, if construction distances permit, but should not be steeper
than 5H:1V.
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A geotextile should be used for separation between the structural section and the existing subgrade.
Geotextile should be placed on top of the existing soils prior to placement of classified fill and
insulation and extended up the sides of the excavation.

Any existing fill that meets MOA Type Il and Type II-A classified fill gradations can be reused as
classified fill in the roadway structural section. It is anticipated that the majority of existing fill and
native soils along Quinhagak Street contain frost susceptible material and will not meet MOA Type Il
and II-A classification.

Incorporation of subdrains into the design of the structural section is recommended to help mitigate
against the effects of high ground water levels. High groundwater levels, or groundwater that
reaches the pavement structural section, can collect in the structural section and impact the overall
road performance. Subdrains will mitigate against water infiltration in the structural section and
improve overall road performance. The depth of subdrain installation should be below the roadway
structural section for optimal performance.

Edge drains should be placed at the outer edges of the structural section as shown in FIGURE 4 in
SECTION VIII and consist of a geotextile wrapped perforated pipe with a minimum O.D. of 10 inches.
Construction should be per MASS. Roadway subgrade should be sloped with a minimum of 2
percent towards subdrains to assist with drainage. Termination of the subdrains should be to the
drainage system manholes or suitable outfalls. Subdrains should be hydraulically sized and consider
potential icing issues.

Should edge drains not be feasible or to save construction costs, an alternate would be a perforated
drain placed in a shallow trench near the center of the structural section. As such, an alternate
drainage option is a perforated center subdrain as shown in FIGURE 3 in APPENDIX F consisting of a

geotextile-wrapped perforated pipe with a minimum O.D. of 18 inches. The use of a center subdrain
may result in poorer structural section performance over time compared to the used of edge drains.
The center subdrain should be constructed per MASS. Roadway subgrade should be sloped with a
minimum of 2 percent towards the subdrain to assist with drainage. Termination of the subdrain
should be to the drainage system manholes or suitable outfalls. Subdrains should be hydraulic sized
and consider potential icing issues.

For the driven pile light pole foundations, they should be installed to a minimum of 25 feet BGS due
to the presence of fine-grained soils starting around 10 feet BGS.
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V. Traffic and Safety Analysis

A. Existing Traffic Volumes and Operations

Existing traffic data was gathered from the MOA for the project area. Additionally, new traffic data
was gathered by CRW and MOA during development of the Draft DSR. The following table
summarizes traffic data used for this study, see APPENDIX G for the detailed traffic data.

Table 2 - Traffic Data Summary

D Speed Volume Intersection
i ate ee

Location P (Link counts) Volume
Quinhagak Street and E. 8/10/2016 X
Dowling Road

*Quinhagak Street North of | 7/14/2022 X «

E. 64" Avenue -7/19/2022

Quinhagak Street and E. 11/17/2022 X

64" Avenue

*E. Dowling Road at Seward Highway was in construction during speed/volume study
which may have skewed traffic data.

B. Traffic Volumes

The existing annual average daily traffic (AADT) volume was determined using the volume data (link
counts) taken during November of 2022. Seasonal adjustments were factored into the AADT using
the nearest permanent Alaska Department of Transportation and Public Facilities (ADOT&PF) traffic
recorder located on Lake Otis Parkway at E. 74" Avenue.

The Anchorage Metropolitan Area Transportation Solutions (AMATS) travel demand model includes
forecasted future daily traffic volumes for higher volume roadways. The model does not include
future traffic volumes for Quinhagak Street. Although much of the project area is built out, traffic
volumes on the roadways are anticipated to increase slightly as the local population grows. Much of
the traffic on these roadways is destination based and will increase as the population rises. There
are undeveloped parcels (Parcels 2, 13, and 14) that, when developed, are also expected to
contribute to the projected traffic volumes (See FIGURE 1 for parcel numbers). Local population rates
were obtained from the Anchorage 2040 Land Use Plan which estimates population growth
between 0.3% and 1.1% with a 0.8% annual growth rate. A 0.8% growth rate was used to determine
traffic volumes in the anticipated construction year (2026) and the design year (2046).

The following table summarizes AADT for Quinhagak Street.
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Table 3 - AADT Traffic Data

2026 Daily Traffic | 2046 Projected Daily
gy Volumes? Traffic Volumes!
Quinhagak 1536 1802
Street

1. Annual Growth Rate of 0.8% Source: Anchorage Land Use Plan 2040.

C. Traffic Characteristics

Quinhagak Street exhibits different traffic characteristics in the project area and has been separated
into two separate segments for traffic analysis as follows:

1) E.Dowling Road to E. 64™" Avenue is primarily industrial/commercial, and most parcels are
built out or being utilized except Parcels 2, 13, and 14 are vacant land. Parcels in this area
are zoned I-1 (Light Industrial).

2) E. 64" Avenue to Askeland Drive is local residential, and all adjacent parcels are built out.
Parcels in this area are zoned R-5 (Low-Density Residential).

Development and zoning in the project area is not anticipated to change substantially and traffic
characteristics are expected to remain relatively consistent for the life of the project. Future
development of Parcels 2, 13, and 14 may increase traffic volumes in the area. There are no known
plans of development for these parcels currently.

Design hour volume (DHV) represents traffic volumes during the peak hour and was estimated using
the 30™ Highest Hour of the closest permanent traffic recorder. Directional distribution (DD),
representing the distribution of traffic during the peak hour, was estimated using available link
counts and turning movement counts. Peak Hour Factors (PHF) are a measure of the uniformity of
the traffic and used to convert volumes to 15 minute increments for operations analysis. PHF for
each segment were determined using available link counts and turning movement counts.

Traffic data for each segment is summarized in the following table.

Table 4 - Existing and Future Traffic Characteristics

Location DHV D PHF
Quinhagak Street — E. Dowling Road to E. 12.0% 55/45 .70
64" Avenue
. _ th
Quinhagak Street — E. 64™ Avenue to 12.0% 75/25 .75

Askeland Drive

D. Speeds

The current posted speed limit for Quinhagak Street is 25 miles per hour (mph). The traffic speed
analyses conducted by CRW in July of 2022 recorded the 85™ percentile speed as shown in the
following table:
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Table 5 - Observed Speeds

85" Percentile Speed
Date
Hemehe) Northbound Southbound
7/14/2022 -
i 29 mph 27 mph
Quinhagak Street 7/19/2022 p

The 85 percentile speed is the speed at which 85 percent of the drivers are driving at or below and
is typically used to determine a reasonable posted speed limit for a given roadway. The remaining
15 percent of drivers whose speed is above the 85 percentile are the minority and considered to be
exceeding the reasonable speed. Posted speed limits are often set at or near the 85" percentile

speed.

The roadway may be considered eligible for installation of traffic calming measures if the observed
85™ percentile speeds exceed the posted speed limit by more than 6 mph. The 85" percentile
speeds along Quinhagak Street are 2-4 mph higher than the posted speed limit. Based upon the 85
percentile speeds and in coordination with the MOA Traffic Engineering Department, no traffic

calming features are proposed for this project.

E. Collision Data

Collision Data from the MOA was reviewed for the project area between 2014 and 2021. A total of 4
collisions were reported within the project corridor on Quinhagak Street and the cross streets: E.
63" Avenue and E. 64™" Avenue during this time frame. A summary of these collisions, including their
locations and characteristics, are provided in TABLE 6 below and included in APPENDIX G.

Table 6 - Project Area Collision History: 2014-2021

Collision Type
s v
= T c R~
3 < (o) o )
& w - [oa) T =
5 o 5| B 38 3|2 Total
. c 3 (] @ | X Q2 ) c O . .
Intersection < (7} (-3 T e O a | & >| Collisions*
E. 63 Avenue 1 0 0 0 0 0 0 1
E. 64" Avenue 1 1 0 1 0 0 0 3

*No fatalities were reported in the collision data.

Based upon the low number of collisions during the 7-year period, it appears that the collisions do
not follow an identifiable pattern and the intersections are currently functioning in a safe manner.

F. Side Street Intersections/Access Control

The intersection of Quinhagak Street with E. Dowling Road is a channelized intersection with left
turns from Quinhagak Street onto E. Dowling Road prohibited. This intersection is a “minor street
stop controlled” intersection with Quinhagak Street being the stop-controlled approach. Two streets
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intersect Quinhagak Street in the project area. E. 63 Avenue is a tee intersection with stop control
on E. 63" Avenue and E. 64" Avenue is a four-way intersection with stop control on E. 64" Avenue.
The intersection of Quinhagak Street with Askeland Drive is a tee intersection with stop control on
only the east side of the intersection. Quinhagak Street access is as follows:

1) E.Dowling Road to E. 64" Avenue

This segment has twelve commercial driveways and one residential driveway. Parcels 1 and 11
have wide access and parking areas across the full site frontage. These configurations make
access and circulation unclear to drivers and increase conflict points between vehicles utilizing
the driveways and the street traffic.

2) E.64™ Avenue to Askeland Drive

This segment has two residential driveways. One of the residential driveways is a secondary
driveway that accesses the back side of Parcel 6 and appears to be used to park the owner’s
motorhome. The parked motorhome extends into the ROW by several feet.

The proposed design will incorporate MOA driveway access standards wherever possible to improve
the safety and operations of the corridor.

G. Level of Service Analysis

A Level of Service (LOS) analysis was performed in accordance with the Transportation Research
Board’s Highway Capacity Manual, 2010 for the E. 64™ Avenue and Quinhagak Street intersection.
The analysis used Trafficware Synchro (Version 11) software. The MOA intersection operation
standard for urban areas allows a minimum LOS D during the design year. LOS analysis was not
completed for Quinhagak Street at the intersection of E. Dowling Road because proposed roadway
improvements do not extend through the intersection.

1) Quinhagak Street and E. 64" Avenue

The intersection of Quinhagak Street and E. 64" Avenue is stop controlled on E. 64" Avenue.
There is currently one approach lane in each direction. LOS was determined for both the
construction year (2026) and the design year (2046). In 2026, the EB approach will operate at a
LOS of B with a delay of 10.3 secs. The overall intersection will operate at a LOS of A. In the
design year (2046), the intersection will continue to operate at a LOS of A and the eastbound
approach operating at a LOS B with a delay of 10.8 sec. Existing traffic volumes were also
reviewed to determine if the stop signs should be moved to Quinhagak Street. However, since
traffic volumes on Quinhagak Street are higher than E. 64" Avenue it is recommended that
Quinhagak Street remain as the major unstopped movement.

H. All-Way Stop Analysis

An all-way stop analysis based on current conditions was performed at the Quinhagak Street and E.
64™ Avenue intersection utilizing recommendations from the latest edition of the Manual of
Uniform Traffic Control Devices (MUTCD) guidelines. E. 64" Avenue is two-way stop controlled
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currently, but this intersection was analyzed for all-way stop warrants due to comments from the
public. Quinhagak Street is considered the major street at the intersection with E. 64" Avenue.

The MUTCD provides warrants for when an all-way stop should be considered at an intersection.
Applicable warrants for the intersections Quinhagak Street:

e (Crash rate: five or more crashes in a 12-month period that are susceptible to correction by
installation of a multi-way stop.
e Intersection Volume: (must meet both of the following conditions):

o The combined minimum vehicular volume from the major street approaches
averages at least 300 vehicles per hour for any eight hours during an average day.
o The combined minimum vehicular volume from the minor street approaches
averages at least 200 vehicles per hour for the same eight hours.
e Combination: Where no single criterion is established but 80% of their minimum values for
the crash rate and major and minor intersection volumes are met.

The MUTCD also allows the option of installing an all-way stop on residential streets of similar
classification where installing the all-way stop will improve the traffic operations of the intersection.

The E. 64™ Avenue intersection was analyzed to determine if it met the criteria for an all-way stop.

e Seven years of crashes were reviewed to determine the number of crashes in the highest
year.

e Existing intersection count data was reviewed to determine the eight highest hours of
vehicular volumes for the intersection.

Results of the analysis are summarized in TABLE 7 below. The intersection does not currently meet
the warrants for an all-way stop. It should be noted that the highest hour corresponded to the AM
Peak Hour with the nearby school Polaris K-12 School start time.

Table 7 — Quinhagak Street at E. 64" Avenue All-Way Stop Analysis

Crashes in a Crash Highest Hour Int. Intersection | Combined
Intersection 12 month Warrant Volume Warrant Warrant
period Met? Major Minor Met? Met?
E. 64™ Avenue 1 No 188 150 No No

I. Sight Distance Analysis

Adequate sight distance is necessary at intersections to allow the driver of a stopped vehicle at a
minor road a sufficient view of the intersecting main roadway to decide when to enter or cross the
main roadway. If the available sight distance for a minor-road vehicle is at least equal to the
required stopping sight distance of the major road vehicle, then drivers have sufficient sight distance
to anticipate and avoid collisions. However, in some cases, a major-road vehicle may need to stop or
slow to accommodate the maneuver from the minor-road vehicle. Therefore, to provide safe traffic
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operations, intersection departure sight distances should exceed stopping sight distances along the
major road.

The intersection departure sight triangles, per requirements of the DCM, have been drawn at each
intersection within the project area to determine any potential issues; see APPENDIX | for intersection
departure sight triangles. Features that hinder the sight triangle should be removed or reset to be
outside of the intersection departure sight triangles where feasible. The only items that are within
the sight triangles are privately owned boulders on the east side of Quinhagak Street south of E. 64"
Avenue. The boulders will be placed on property and outside of the sight triangles as part of the
proposed improvements. New light poles will also be located outside the sight triangles where
feasible.

J. Parking Study

A parking study was conducted to document the current use of on-street parking for consideration
in the design of the proposed improvements. Parked vehicles within the adjacent parking lots were
also noted during the study to assess available off-street parking. The parking study was based on
observations from four separate site visits. Site visits were organized to include one weekday
afternoon/evening and one weekend afternoon/evening and took place on Thursday, July 14, 2022
and Saturday, July 16, 2022 (see APPENDIX G for the parking study memorandum). During the parking
study only one car was observed parked on the roadway near Askeland Drive. The adjacent parking
lots in the industrial/commercial zone north of E. 64" Avenue appeared to have sufficient parking
on their private lots. Based upon the parking study results there is not a significant demand for on-
street parking along the roadway. The greatest demand for on-street parking is closer to Askeland
Drive within the low-density residential zoning area.

K. Traffic Calming

Based upon the 85" percentile speeds and in coordination with the MOA Traffic Engineering
Department, no traffic calming features are proposed for this project.

If speeding is a concern upon completion of the project, appropriate traffic calming measures could
be installed if approved by the MOA Traffic Engineering Department.
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VI. Design Criteria and Standards

Project design criteria are based on the roadway characteristics, functional classification, and road or

facility ownership. The roadway is owned and maintained by the MOA.

A. Project Design Standards

The PM&E Design Criteria Manual (DCM) provides detailed design criteria for the development of

roadways and infrastructure within the MOA. The documents listed below provide additional design

guidance, standards and requirements for this project.

AMATS Non-Motorized Plan, 2021, AMATS

Anchorage Pedestrian Plan (APP), 2007, MOA.

Anchorage Bicycle Plan, 2010, MOA.

Official Streets and Highways Plan (OS&HP), 2014, MOA.

Anchorage Bowl 2020 Comprehensive Plan, 2001, MOA.

Anchorage 2040 Land Use Plan, 2017, MOA.

2035 Metropolitan Transportation Plan (MTP), 2015, AMATS.

2040 Metropolitan Transportation Plan (MTP), 2020, AMATS.

Anchorage Stormwater Manual (ASM), 2017, MOA.

Neighborhood Traffic Calming Policy Manual, 2016, MOA Traffic.

Roadside Design Guide (RDG), 4th Edition, 2011, American Association of State Highway and
Transportation Officials (AASHTO).

A Policy on Geometric Design of Highways and Streets, 7th Edition (AASHTOGB), 2018,
AASHTO.

Manual on Uniform Traffic Control Devices (MUTCD), 2009 with Revisions 1 and 2, Federal
Highway Administration (FHWA).

Municipality of Anchorage Standard Specifications, 2015, MOA.

Alaska DOT&PF Preconstruction Manual (PCM), 2019, ADOT&PF.

Alaska Traffic Manual (ATM), 2015, ADOT&PF.

Proposed Accessibility Guidelines for Pedestrians in Public Right-of-Way (PROWAG), 2011,
United States Access Board.

Anchorage Municipal Code Title 21 — Land Use Planning.

A Strategy for Developing Context Sensitive Transportation Projects, 2008, MOA.

AWWU Design and Construction Practices Manual, 2018, AWWU.

Design Criteria Summary

A summary of roadway design criteria pertinent to this project can be found in TABLE 8 below.

Potential deviations from design criteria are described in SECTION XVI. Detailed lighting design criteria
is discussed in SECTION VII. D.
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Table 8 - Design Criteria Summary

MOA PM&E Project #21-13

Design Standard Value

Criteria E. Dowling Road to E. 64" | E. 64" Avenue to Reference
Avenue Askeland Dr.
Functional Secondary Street: Urban Secondary Street: OSH&P
Classification Residential Industrial/Commercial
AADT - 2026 1,536 vpd Assumed Growth
Traffi AADT — 2045 3,200 vpd Assumed Growth
raffic
Design Vehicle WB-50 DCM 6.4 B
Data -
Design Structural
. HS 20
Loading
Design Speed 30 mph DCM Table 1-6
Posted Speed 25 mph DCM 1.5.E
Stopping Sight
_ -OPPINg >18 200 ft DCM Figure 1-20
Horizontal | Distance, Min
Alignment | Clear Sight .
. 335 ft DCM Figure 1-19
Triangle Length
Vertical Grade,
. 6.0% DCM 1.9.D.2.b
Maximum
Vertical Grade, .
. 0.5% for street with curb and gutter DCM 1.9.D.2.a
Minimum
Vertical Curve K-
Vertical Value, Min Crest 19 DCM Figure 1-16
Alignment | Curve
Vertical Curve K-
Value, Min Sag 37 DCM Figure 1-17
Curve
. 40 ft (if 2 parking lanes are | 38 ft (if 2 parking lanes
Street width ) )
required) are required) DCM Tables 1-5 &
(measured to . . . .
33 ft (if no parking lanes 31 ft (if no parking lanes | 1-6
back of curb) ) .
are required) required)
Number of Travel 5 DCM Tables 1-5 &
c Lanes 1-6
ros.s Number of DCM Tables 1-5 &
Section . 2
Parking Lanes 1-6
Shoulder Width DCM Tables 1-5 &
3.5ft

(No Parking Lane)

1-6

Curb & Gutter

Type 2 (DCM)

Type 1 or Type 2 if warranted (Title 21)

DCM Figure 1-13
Title 21.08.050.G

Side slopes

2H:1V maximum

DCM 1.9.D.5

30
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Design Standard Value

Criteria E. Dowling Road to E. 64" E. 64" Avenue to Reference
Avenue Askeland Dr.
Clear Zone 12 feet minimum See SECTION VI.C.4)
Both sides of roadway if
connecting to existing
. sidewalk on both ends, 5 ft
Sidewalk

Requirements &

min Both sides of roadway,

Title

Cross Width One side of roadway, 5 ft 5 ft min 21.07.060.E.2.b
i
Section min if not connecting to
existing sidewalks on both
ends
Sidewalk
Separation from 7 ft (for collectors and higher classification) DCM 4.2 H
Back of Curb
20 ft (local/local)*
30 ft (local/collector or arterial)*
Curb Return Radii 40 ft (arterial/arterial) DCM Figure 1-22
at Side Streets *The above specified curb radii shall be increased in &
areas zoned commercial or industrial to the next higher
classification.
Driveway width: 14 - 20 ft; MOA Driveway
up to 7-plex (28 ft with restrictions) Standards 11/3/21
Driveway width: .
. MOA Driveway
commercial or 2 24 - 34 ft
Standards 11/3/21
8-plex
Inter- - -
] Max driveway MOA Driveway
sections & . . +12%
) grade: residential Standards 11/3/21
Driveways -
Max driveway
grade: MOA Driveway
8%

commercial, > 8-
plex

Standards 11/3/21

Landing MOA Drivewa
grade/length: + 2% for 12 ft y
dential Standards 11/3/21
residentia
Landin
& + 2% for 20 ft _
grade/length: MOA Driveway

commercial, > 8-
plex

+ 2% for 30 ft for semi-tractors or trailers

Standards 11/3/21
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C. Specific Design Criteria

The appropriate street section is determined by traffic volumes and land use. The DCM classifies
Quinhagak Street as a secondary (local) industrial/commercial street from E. Dowling Road to E. 64"
Avenue and a secondary (local) urban residential street from E. 64" Avenue to Askeland Drive.
Secondary streets typically have lower design volumes and often provide direct access to adjacent
lots. Based on Anchorage Municipal Code (AMC) Title 21 Land Use Zoning, Quinhagak Street is a
Class A “urban” street. Urban streets are required to include a paved surface, curb and gutter,
sidewalks or trails, street lights, traffic control devices, street signs, landscaping, and storm drains.

1) Design Speed

The design speed governs various geometric features of the roadway and should be a logical
speed with respect to anticipated speed limit, topography, and functional classification of the
roadway. The design speed affects the length of sight distance available along the roadway’s
horizontal alignment and vertical profile, particularly at intersecting roadways and pedestrian
facilities. As design speeds increase, longer sight distances are required to provide more
reaction time and braking distance to respond to roadway obstacles.

The DCM requires a secondary (local) industrial/commercial street with parking allowed on the
street have a design speed of 30 mph. For a secondary (local) urban residential street with more
than 1,000 Average Daily Traffic (ADT) the DCM requires a design speed of 30 mph. Generally,
the posted speed limit should be 5-10 mph less than the design speed.

2) Accessibility Guidelines

The current requirements for accessibility in the MOA ROW are based on the Americans with
Disabilities Act (ADA). The project uses guidelines published in Proposed Accessibility Guidelines
for Pedestrian Facilities in Public Right-of-Way, July 26, 2011 (ADA Guidelines) by the United
States Access Board. A summary of some of the ADA design criteria pertinent to the project is
provided below:

e R302.3 — The continuous clear width of pedestrian access routes shall be 4.0 feet
minimum.

e R302.4 — Where the clear width of pedestrian access routes is less than 5.0 feet, passing
spaces shall be provided at intervals of 200 feet maximum.

e R302.5 - Where pedestrian access routes are contained within a street or highway right-
of-way, the grade of pedestrian access routes shall not exceed the general grade
established for the adjacent street or highway.

e R302.5.1 — Where pedestrian access routes are contained within pedestrian street
crossings, the running grade of the pedestrian access route shall be 5% maximum.

e R302.6 — The cross slope of pedestrian access routes shall be 2% maximum.

e R304.3 — Parallel curb ramps shall include a turning space with minimum dimensions of
4.0 feet x 4.0 feet at the bottom of the ramp.

e R304.3.2 — The running slope of the curb ramp shall be in-line with the direction of
sidewalk travel and shall be 5% minimum and 8.33% maximum but shall not require the
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ramp length to exceed 15.0 feet maximum. The running slope of the turning space shall
be 2% maximum in any direction.

e R304.5.1 — The clear width of curb ramp runs and turning spaces shall be 4.0 feet
minimum.

e R304.5.2 — Grade breaks at the top and bottom of curb ramp runs shall be perpendicular
to the direction of the ramp run.

e R304.5.3 —The cross slope of curb ramps and turning spaces shall be 2% maximum.

The Public Rights-of-Way Accessibility Guidelines recognize that it is not always possible for
altered elements (reconstruction of existing facilities) to fully comply with new construction
requirements because of existing physical constraints. The guidelines state:

Where existing physical constraints make it impractical for altered elements,
spaces, or facilities to fully comply with new construction requirements,
compliance is required to the extent practicable within the scope of the project.
Existing physical constraints include, but are not limited to, underlying terrain,
right-of-way availability, underground structures, adjacent developed facilities,
drainage, or the presence of a notable natural or historic feature.

All elements included in the project that cannot meet the requirements of ADA due to technical
infeasibility should be documented.

3) Roadway Cross Section

Per DCM Table 1-5, secondary (local) industrial/commercial streets with parking allowed on the
street should have a street width of 40 feet (measured from back of curb) with 2 travel lanes, 2
parking lanes, and curb and gutter. The travel lane width is 11 feet and the parking lane width is
7 feet. If a parking lane is not provided due to adequate off-street parking, shoulders should be
provided with typical widths of 3.5 feet and a total back of curb (BOC) width of 33 feet. Per the
DCM 1.5.G, pedestrian facilities shall be provided as specified in AMC Title 21 for local streets.
Per AMC Title 21.07.060.E.2.b states that sidewalks shall be installed on both sides of local
streets. In industrial/commercial zoning districts though, a sidewalk shall be installed on one
side of all local streets, and on both sides of local streets if the new sidewalks would connect to
existing sidewalks on both ends and the needed length is no greater than one quarter mile.

Per the DCM, secondary (local) urban residential streets with over 1,000 ADT and houses
located on both sides of the roadway should have a street width of 38 feet (measured from back
of curb) with 2 travel lanes, 2 parking lanes, and curb and gutter. The typical lane width for a
local residential street is 10 or 11 feet depending on existing and forecasted neighborhood
densities, zoning, and traffic volumes; the parking lane width is 7 feet. If a parking lane is not
provided, shoulders should be provided with typical widths of 3.5 feet for a total BOC width of
31 feet. Per the DCM 1.5.G, pedestrian facilities shall be provided as specified in AMC Title 21 for
local streets. Per AMC Title 21.07.060.E.2.b 5-foot wide sidewalks shall be provided on both
sides of a local street in Class A zoning districts.
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It is preferable for the sidewalks to be separated from the roadway to provide pedestrian
comfort and safety, increase intersection sight distances, and provide room for snow storage
however separation is not required for a local roadway. A clear area of 7 feet beyond the back of
curb is required for snow storage. The sidewalk can be considered as part of the snow storage
area. Roadway sections with narrow shoulders provide little room for snow storage on the
street and require snow to be temporarily plowed behind the curb. This may impede pedestrian
passage on an attached sidewalk and/or buffer area during major snow events until the snow is
cleared.

DCM curb type for secondary (local) streets is required to be Type 2 (rolled) curb and gutter.
AMC Title 21.08.050.G requires curb and gutters to be in accordance with the DCM but shall be
Type 1 (barrier) except for the following exceptions:

1). Curb and gutter within the arc of a residential scale cul-de-sac may be Type 2 (rolled)
curb and gutter.

2). Type 2 (rolled) curb and gutter may be provided for residential minor streets as defined
in Subsection 21.08.050.D.1.a.i.

i.) that do not require installation of sidewalks per Section 21.08.050.H; or

ii.) when the pedestrian facilities will be separated from the curb by a minimum of 3
feet; or

iii.) if the Municipal Traffic Engineer determines that strict adherence to Type 1 curb is
not expected to improve walkability or is not achievable based on documentation to
include topography, developmental lot size, anticipated driveway spacing, and
dimensional standards.

a) AMC Title 21.08.050.D.1.a.i. states residential minor states have the sole purpose
of providing frontage for service and access to individual lots. These streets carry
only traffic having either an origin or a destination on the street itself, and include
cul-de-sacs or small loops carrying 500 average daily trips.

4) Roadway Clear Zone and Horizontal Offset
The DCM defines the roadway clear zone to be:

..the total roadside border area, starting at the edge of the traveled way,
available for safe use by errant vehicles. The desired width of the clear zone is
dependent on the traffic volume, design speed, and roadside geometry.

The DCM references AASHTO’s Roadside Design Guide (RDG) for rural conditions (i.e. no curb
and gutter) but it is unclear as to the applicability of the clear zone concept to curbed urban
roadways. In 2011, FHWA published on their website the following guidance regarding clear
zone along curbed roadways:
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Since curbs are now generally recognized as having no significant containment
or redirection capability, clear zone should be based on traffic volumes and
speeds, both without and with a curb.

The recommended clear zone width is a function of the design speed, traffic volume, functional
classification of the roadway, and the side slope of the roadway. The clear zone required for a
urban roadway with a design speed of <40 mph and an ADT of 1,500 to 6,000 is 12 to 14 feet,
with a foreslope of 6H:1V or flatter.

However, the AASHTOGB, similar to the DCM, recognizes the impracticability of constructing a
full clear zone in urban areas in accordance with the RDG.

Where establishing a full-width clear zone in an urban area is not practical due
to right-of-way constraints, consideration should be given to establishing a
reduced clear zone or incorporating as many clear zone concepts as practical,
such as removing roadside objects or making them crashworthy.

The typical minimum roadway cross section for a local road with a sidewalk will meet the
minimum clear zone width of 12 feet specified in the RDG (3.5-foot wide shoulder + 2-foot wide
curb + 5-foot wide sidewalk + 1.5-foot wide sidewalk shoulder = 12 feet).

5) Landscaping

Quinhagak Street is classified as a local road, therefore there are no specific design
requirements for landscaping defined within the DCM. However, landscape work for this project
will meet the General Considerations for Landscape Installation and Maintenance in the DCM
Section 3.3. If new landscaping is installed it will also meet the guidelines for tree and shrub
placement in sight triangles found in the DCM and Title 21.

6) Storm Drain

A summary of the pertinent storm drain design criteria per the Anchorage Stormwater Manual
(ASM) is provided below:

e Storm drain pipes shall be corrugated polyethylene pipe (CPEP) due to corrosion issues
in Anchorage area.

e Minimum diameter of main storm/subdrain pipe is 12 inches.

e  Minimum diameter of catch basin leads and subdrain only pipe is 10 inches.

e Minimum pipe slope is 0.30%.

e The storm drain system shall not be surcharged during the design storm event.

e At the design flow, minimum pipe flow velocity is two feet per second (fps). Maximum
pipe flow velocity is 13 fps.

e  Minimum depth of cover over a gravity storm drain pipe without thaw protection is four
feet.

e Insulation is required for pipes if the depth of cover is less than four feet. If storm drain
pipe is located under a roadway structural section and insulation is included in roadway
section, additional insulation for pipe is not required.
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o Athaw system is required if the depth of cover is less than three feet.
e Maximum manhole spacing is 300 feet.
e Minimum invert elevation difference across a manhole is 0.05 feet
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General Design Considerations

A. Complete Streets

A complete streets network is a roadway network that is safe, comfortable, and convenient for users
of all ages and abilities and all modes of transportation. Complete streets should provide facilities
that balance the needs of pedestrians, bicyclists, transit users, motorists, and movement of goods. A
network-based complete streets approach recognizes that, while all roadway users need to be
accommodated within a given neighborhood or corridor, no single street can accommodate and
prioritize all transportation users at all times. Through a network-based approach, MOA can
designate priority streets for a given mode to create a high quality experience for those users, while
providing a high-quality facility for other modes on parallel but equally convenient routes.

B. Right-of-Way Acquisition

A key element for the successful completion of any project is the acquisition of any required ROW,
easements, and/or permits required for construction while providing fair and equitable treatment to
all affected property owners, tenants, and lessees.

The MOA'’s process for residential and business acquisitions (partial or full) follows the guidelines
addressed in the State of Alaska’s Acquiring Real Property for Federal and Federal-Aid Programs and
Projects brochure, the Relocation Services for Residential Property brochure, and the Relocation
Services for Businesses, Farms & Non-Profit Organizations brochure. Individual parcel’s acquisition
details are determined on a case-by-case basis and negotiated privately between the MOA and the
property owner.

In general, public use easements (PUE) are required in areas where the footprint of the

improvements exceeds the ROW. Slope easements (SE) are required for areas where the cut and fill

slopes are outside of the ROW and need to be maintained. Drainage easements (DE) are required

for drainage facilities installed on private property. Temporary construction permits (TCP) are

required on private properties for matching new driveway grades to existing driveway grades,
installation of storm drain footing services or water key boxes at the property line, and the
relocation, removal or repair of improvements such as mailboxes, curbs, landscaping, fencing, and
encroaching structures. Temporary construction easements (TCE) allow contractors temporary

access onto private property to construct improvements that are within the ROW but where there is
insufficient space within the ROW to conduct the work.

Property owners who have personal improvements in the ROW, such as fences, retaining walls or
landscaping boulders, have the option of applying for encroachment permits for the improvements,
removing them at their own expense, or allowing the corrective action be incorporated into the
project design. Encroachment permits for fences, rock gardens, planters, and decorative retaining
walls within the roadway clear zone are usually not granted.
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C. Mailboxes

There are no individual or cluster mailboxes located directly on Quinhagak Street within the project
limits. Parcel 15 has an individual mailbox for mail delivery located on-property approximately 25
feet west of the property line and it’s not anticipated that the project will impact it.

There is also a cluster of individual mailboxes just outside of the project limits located at the
southeast quadrant of the Quinhagak Street and Askeland Drive intersection. If the project ends up
impacting these mailboxes, it's anticipated that these will be replaced as a cluster of individual
mailboxes. Previous communication with the United States Postal Service (USPS) indicates that to
change from individual to cluster locking mailboxes the following must occur:

e Every affected resident must agree to the change from individual mailboxes to cluster
locking mailboxes. If even one resident doesn’t agree, the mailboxes cannot be switched to
cluster locking style. To officially make the change in mail service, a signed concurrence from
each owner is required.

e MOA is required to purchase the locking cluster mailboxes and install concrete foundations.

From past PM&E project experiences, it is very hard to gain concurrence from all affected residents,
thus this project plans to re-install individual mailboxes if impacted. Individual mailboxes can be re-
used where feasible. If the existing mailboxes do not meet current postal standards, they will be
replaced with new boxes that meet current standards.

D. Lighting

Lighting systems shall be designed to the DCM’s Chapter 5 criteria and enhance traffic and
pedestrian safety. The properly designed lighting system will:

e Provide the minimum maintained average luminance and illuminance levels specified for
roadways, sidewalks, and intersections.

e Provide a uniformity of lighting that does not exceed the maximum ratios specified for
roadways, sidewalks, stand-alone pathways, and intersections.

e Minimize construction and maintenance costs.

e Avoid adverse impacts to adjacent properties.

e Reveal hazards to pedestrians and vehicular traffic.

The MOA has retrofitted many existing luminaire poles with luminaires that use LEDs as the light
source and new roadway projects with lighting improvements now incorporate LED lighting into the
design. The new proposed LED lighting system for this project will be designed to provide the light
levels specified in the DCM as summarized below:

1) Roadway (not including intersections):

For a local roadway with medium pedestrian activity, the DCM recommends a minimum
maintained average of 0.7 foot-candles with an average-to-minimum uniformity ratio no greater
than 6:1 and a veiling luminance ratio no greater than 0.4.
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2) Pedestrian Facilities:

It is anticipated that pedestrian activity along the project roadways will be in the medium range
per Chapter 5 of the DCM. For adjacent pedestrian facilities within the medium pedestrian
volume criteria, the DCM requires a minimum maintained average horizontal illuminance of 0.5
foot-candles with an average-to-minimum uniformity ratio no greater than 4:1 and a minimum
vertical illuminance of 0.2 foot-candles.

3) Intersections:

For the purpose of lighting intersections, the DCM uses the following roadway classifications
based upon the ADT (note these do not apply to standard MOA DCM street classifications):

e Major: over 3,500 ADT
e Collector: 1,500 to 3,500 ADT
e Local: 100 to 1,500 ADT

Below, in TABLE 9, is a summary from the DCM of lighting for intersections. This table will be
used to design lighting improvements at the project intersections. Intersection lighting

classifications for the project intersections will be Collector/Local based upon the design year
ADT as shown in SECTION V.B .

Table 9 - llluminance for Intersections (MOA DCM Table 5-5)

Average Maintained .
Functional Lighting ] . Maximum
llluminance (medium . . .
Classification ) Uniformity Ratio
pedestrian area)
Major/Major 2.6 3.0
Major/Collector 2.2 3.0
Major/Local 2.0 3.0
Collector/Collector 1.8 4.0
Collector/Local 1.6 4.0
Local/Local 1.4 6.0

The luminaires will also provide a full cutoff light distribution to reduce the negative effects of
casting light on nearby properties (especially residences) and illuminating the night sky. To
minimize the trespass of light on adjacent properties and reduce glare, luminaires are to be
installed 30 feet above the pavement and fixtures in certain areas should have backlight control
optics. The light poles pile foundations will be installed to a minimum depth of 25 feet below
ground surface as recommended per the Geotechnical Report.

The existing luminaire poles and light fixtures at the intersections of Quinhagak Street and E.
64™ Ave and at the intersection of Quinhagak Street and Askeland Drive will be removed. A new
continuous lighting system with LED luminaires will be installed to meet minimum illumination
requirements. The preliminary lighting design has luminaire poles on the east side of Quinhagak

Final Design Study Report
39 November 2023



Quinhagak Street Reconstruction — E. Dowling Road to Askeland Drive
MOA PM&E Project #21-13

Street and will have double mast arm poles at the intersections with Askeland Dr., E. 64" Ave
and E. 63 Ave. Power for the new lighting system will come from an existing Type 1A Load
Center on E. 63rd Ave, east of the intersection with Quinhagak Street.

E. Landscaping

Since Quinhagak Street is a local road no specific landscaping is proposed as part of the project
improvements.
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VIIl. Roadway Design Alternatives

Roadway plan and profile drawings depicting alternatives for upgrades to the project and the locations
of individual parcels can be found in APPENDIX B.

A. Design Challenges
Some of the significant design challenges associated with the Quinhagak Street project include:
1) Full Frontage Driveways and Parking

The existing rolled (Type 2) curb along
Quinhagak Stret allows for full
frontage access to on-property
parking. Parcels 1 and 11 currently
utilize the full frontage access to
enter onto their property and parking
areas. Installation of barrier (Type 1)
curb along the roadway would limit
property access to driveway curb cut
locations and could affect the ability
for property owners to access parking

lots and spaces. Parcel 1 full frontage driveway and parking viewing south
on Quinhagak Street

2) Driveway Grades and Landings

There are 15 existing driveways/access areas along the project corridor. Driveways will need to
be reconstructed to match the proposed roadway design grades. The length of driveway
improvements will depend on the proposed grade adjustments required at each driveway.
Proposed conceptual driveway grades were analyzed for the preferred alternative only and are
summarized along with existing grades in APPENDIX L. Proposed conceptual plan view driveway
locations and reconstruction limits are shown on the roadway plan and profile drawings in
APPENDIX B.

Many driveways do not have the DCM required 2% landings (20-foot-long for commercial
properties, 30-foot-long landing for commercial properties with semi-tractors or trailers, and 12-
foot-long for residential) and some have relatively steep grades (9-14%) up to the existing
parking lots or structures. Proposed improvements will install a pedestrian facility that is ADA
compliant (2% max cross slope). Where pedestrian facilities cross driveways, the ADA compliant
pedestrian facility will function as a partial driveway landing however providing the DCM
required landings would result in significant driveway and parking lot reconstruction on private
property. The proposed driveway grades shown in APPENDIX L reference the grade beyond the
proposed pedestrian facility.
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3) Driveway Curb Returns and Curb Cuts

The existing driveway access along the project corridor includes full frontage unrestricted rolled
(Type 2) curb access.

The MOA DCM requires curb returns be installed at driveways accessing commercial structures,
including 8-plex residential structures and greater. For driveways to residential structures up to
7-plex, either curb cuts or curb returns can be installed. Curb returns allow for vehicles to travel
into/out of driveways at a higher speed. However, curb returns prevent a continuous
gutter/concrete flow path for stormwater drainage across the driveway, compared to curb cuts
that construct continuous curb and gutter across the driveway. The curb cuts promote positive
drainage across the driveways, which will be critical along some sections of the project corridor
that have longitudinal roadway grades less than 1%.

Since Type 2 curb is currently installed no curb returns are proposed for commercial properties,
instead curb cuts or Type 2 curb are proposed to be installed at all driveways on this project
depending on the proposed typical sections. Roadway cross sections are discussed in more
detail in the following section.

4) Flat Grades

The street grade near E. Dowling Road is very flat, as low as 0.1%. Roadway improvements along
this segment require a forced high and low spot to facilitate minimum grades to improve
drainage. Matching into the existing driveways may be a challenge with proposed grade
changes.

5) Fence Slats

There are existing fences with slats on Parcels 2 and 3 along the east side of the roadway that
hinder the driveway departure sight distance of proposed sidewalk users by vehicles exiting the
driveways, see Parcel 3 driveway gate fence with slats photo below. To mitigate this issue the
proposed sidewalk will need to be attached along this segment then the required departure
sight distances are achievable.

Parcel 3 driveway gate with fence slats
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B. Roadway Alternative Cross Sections

To address the challenges above three roadway cross section alternatives were developed in the
Final Technical Memorandum in coordination with MOA PM&E, Traffic Engineering and Street
Maintenance, see APPENDIX N for the Final Technical Memorandum and FIGURE 4 below for the three
typical section alternatives. Since the project is a local road, no roadway traffic markings are
proposed along the project corridor. The typical sections aim to balance the context of the roadway
with design criteria and driveway allowances and standards. All alternatives include two 11-foot
wide travel lanes with 3.5-foot wide shoulders for a total width measured to back of curb (BOC)
equal to 33 feet. Due to the low on-street parking demand no dedicated parking lane is proposed.
Since the majority of Quinhagak Street is a secondary (local) industrial/commercial street with low
pedestrian activity, a single 5-foot wide sidewalk with a 3-foot wide concrete buffer is proposed on
the east side of the roadway. The buffer will be eliminated along Parcels 2 and 3 to improve sight
distance of sidewalk users as noted above due to the fence with slats on property. Below is a
description of each alternative. Only two alternatives were scoped to be analyzed in depth in the
DSR. Based upon approval from PM&E, Alternatives 2 and 3 were analyzed in depth in the DSR.

1) Alternative 1 — Not analyzed in depth in DSR

This alternative includes Type 1 (barrier) curb and gutter proposed on both sides of the
roadway. Since only one pedestrian facility is proposed for this project and use of Type 2
rolled curb and gutter was allowed to be used per MOA Traffic Engineering and Street
Maintenance feedback which facilitates existing driveways well, this alternative was not
chosen to be analyzed in depth in the DSR.

2) Alternative 2 — Analyzed in depth in DSR

This alternative includes Type 2 (rolled) curb and gutter proposed on both sides of the
roadway. This alternative matches the existing curb type and allows access to properties on
both sides of the roadway but doesn’t provide protection for the pedestrians on the
proposed east side sidewalk as compared to Type 1 (barrier) curb and gutter.

3) Alternative 3 (Preferred) — Analyzed in depth in DSR

This alternative includes Type 2 (rolled) curb and gutter proposed on the west side and Type
1 (barrier) curb and gutter proposed on the east side of the roadway. This alternative
matches the existing curb type on the west side of the roadway, but barrier curb is proposed
on the east side of the roadway where the sidewalk is proposed. The barrier curb delineates
the sidewalk better and discourages parking on the sidewalk compared to the rolled curb.
Parcel access on the east side will utilize driveway curb cuts. Alternative 3 is the preferred
alternative since it functions better than Alternative 2 regarding delineating the sidewalk
and protecting the sidewalk from vehicles parking on it.
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C. Horizontal Alignment

The Quinhagak Street roadway is currently approximately centered on the existing ROW centerline.
The goal of the proposed horizontal alignment is to center the proposed overall roadway cross
section (measured from back of curb to back of sidewalk) within the ROW to balance improvements
and limit impacts to adjacent properties and utilities. The proposed roadway cross section will be
centered within the ROW from Askeland Drive to Station 19+25. To avoid the proposed curb and
gutter conflicting with existing water valves along Quinhagak Street beginning at Station 19+25 the
horizontal alignment will shift to the east by 3.5 feet and will continue along the same alignment
until E. Dowling Road. During design development the proposed roadway centerline location may be
adjusted.

D. Vertical Alignment

The overall intent of the roadway profile is to maintain adequate grades for drainage along the
project corridor while minimizing adverse effects on surrounding driveways, side streets, and
infrastructure. The more the proposed roadway grade is changed from the existing grade, the more
the cut and fill slopes will impact adjacent properties. Driveways and side streets must also be
adjusted to match the new roadway grades. The proposed profile for Quinhagak Street will generally
match the existing grade but will force a high point south of E. Dowling Road and increase the
grades in this area to a minimum of 0.65%. The proposed conceptual roadway profiles for
Alternatives 2 & 3 are shown in APPENDIX B. The side streets are presented for the Alternative 3
(preferred alternative) only. During design development the proposed profile will be iteratively
modified in more detail to provide a well-balanced design that minimizes impacts to adjacent
properties and provides acceptable driveway grades.

E. Posted Speed Limit

The DCM recommends that the posted speed limit typically be 5-10 mph lower than the design
speed. The recommended posted speed limit is 25 mph, 5 mph below the design speed of 30 mph
and matches the current posted speed limit.
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IX. Drainage Improvements & Design Alternatives

The CCTV storm drain inspection performed by MOA Street Maintenance (APPENDIX D) and the drainage
analysis discussed in SECTION Il identified several deficiencies in the existing storm drain systems within
the project limits, as well as adjacent systems downstream of Quinhagak Street. One of the primary
goals for this project is to improve drainage and correct any issues within the project corridor.

The proposed drainage improvements consist of the following:

e Replace and upsize the aging Quinhagak Street and Askeland Drive systems to
accommodate the current design storm and align with proposed roadway improvements.

e Install a new subdrain system along length of project corridor to alleviate roadways issues
caused by high groundwater levels and extend the life of roadway.

e Install catch basins at designed roadway low points and other areas as necessary to alleviate
ponding issues.

e Provide positive roadway drainage to minimize ponding.

e Provide water quality treatment for stormwater runoff.

e Configure proposed subdrain systems to meet separation distance requirements from
existing water and sewer mains.

e Provide freeze protection for the proposed subdrain systems if required.

e Install footing drain services to each parcel.

Two storm drain/subdrain system alternatives were developed to address these drainage issues. Each
alternative is discussed in more detail in SECTION IX.B below.

A. Hydrologic and Hydraulic Model Results

A hydrologic and hydraulic (drainage) model was developed for the proposed stormwater
conveyance systems, using the same methodology as outlined for the existing conditions drainage
model in SECTION 1ll.B. The purpose of the proposed drainage model is to properly size the new
stormwater system and correct any issues identified in the existing system. The two primary systems
that will be upgraded are the Quinhagak Street system and the Askeland Drive system.
Improvements to adjacent and/or connecting storm drain systems that are outside of the project
limits will not be upgraded as part of this project.

A total of 22 contributing catchments were delineated and evaluated for runoff response for the
proposed condition. Most contributing catchments within the project boundaries were adjusted to
account for the addition of new curb inlets planned along Quinhagak Street.

Peak runoff and pipe flows for the proposed drainage systems are reflected in FIGURE 5, APPENDIX E.

The complete SSA modeling report and results can also be found in APPENDIX E. Proposed pipe sizing,
type, and configuration for the drainage improvements is described in detail below.

As noted in SECTION Ill.A.5, the E. 64" Avenue and Askeland Drive systems are known to have
surcharging and/or backwater effects downstream of the Quinhagak Street system connections.
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These conditions are not reflected in the drainage models for the existing or proposed conditions
due to limited available information on these conditions and what’s causing them.

B. Drainage Design Alternatives

Two drainage design alternatives were developed to address the deficiencies of the existing storm
drain system and drainage issues previously identified. Each alternative consists of replacing the
existing drainage infrastructure with larger pipe to handle peak design storm flows. Both
alternatives consist of installing a subdrain system to mitigate the high groundwater throughout the
project corridor to extend the life of the roadway. All proposed subdrain pipe will be perforated
corrugated polyethylene pipe (CPEP, Type SP). The primary difference between each alternative is
the configuration of the subdrain system as summarized below.

It should be noted that since Alternative 1 for the roadway design was not analyzed in depth for this
DSR, no drainage alternative was developed for this alternative.

1) Alternative 2 — Dual Subdrain System

This alternative includes installing subdrain pipe on both sides of Quinhagak Street from E.
Dowling Road to Askeland Drive. To accommodate subdrain on both sides of the roadway, the
subdrain piping on the west side of the road will serve two functions: 1) subdrain to intercept
groundwater and 2) function as the primary conveyance pipe for surface water flows entering
the system. The subdrain piping on the east side of the road will be utilized solely as a conduit to
intercept groundwater.

The proposed subdrain pipe (main line) on the west side of Quinhagak Street from E. Dowling
Road to E. 64™ Avenue ranges in size from 18- to 30-inches in diameter. This pipe will be located
below the west curb line to meet separation distance from the sewer utility and be in
accordance with MASS Detail 70-1 (Standard Location for New Utilities). The subdrain pipe on
the east side of the road will be located outside of the proposed pedestrian facilities and will be
12-inches in diameter. Type Il catch basin manholes will be installed for main line pipe, with
connecting catch basins located to the east side of the roadway to intercept curb flow. The Type
Il catch basin manholes are installed under curb line to collect curb flow, while also providing
safer maintenance access through a manhole opening off the roadway. The secondary subdrain
on the east side of the roadway will use Type | manholes spaced similar to those of the main line
on the west side of the road. Several existing field inlets will also need to be removed and
replaced to accommodate the new system. Any existing private storm drain lines connected to
structures within the ROW will be reestablished. This segment of the dual subdrain system
connects to the existing E. 64™ Avenue system (described in SECTION Il1), which flows towards the
west.

A new Type | manhole will be located west of the roadway improvements on E. 63" Avenue to
intercept the existing storm drain system that extends to the east. A new 18-inch diameter
subdrain pipe will extend from this new manhole and connect to the new Quinhagak Street
system on the west side of the road.
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The proposed dual subdrain system will extend south along Quinhagak Street from E. 64"
Avenue to Askeland Drive. The subdrain pipe on the east and west side of the roadway will be
12-inch diameter connected via a combination of Type | manholes and Type Il catch basin
manholes to intercept curb flow at the intersection. Both pipe systems connect to the existing
system on Askeland Drive (described in SECTION Ill) via separate Type | manholes. A segment of
new 18-inch subdrain pipe will replace the existing perforated corrugated metal pipe (CMP)
between the new Type | manholes on Askeland Drive. There is a 15-inch CMP stub-out that
extends north from the existing manhole at the Quinhagak Street/Askeland Drive intersection
that will be removed or abandoned in place.

Alternative 2 is shown on the Storm Drain Plan and Profile sheets (C1.1-C1.3) in APPENDIX C.
2) Alternative 3 (Preferred) — Single Subdrain System

This alternative includes installing a single subdrain pipe down the center of Quinhagak Street
from E. Dowling Road to Askeland Drive. Similar to the main line pipe in Alternative 2, this
subdrain pipe will function as both a subdrain to intercept groundwater, as well as serve as the
primary conveyance pipe for surface flows entering the system.

The proposed subdrain pipe ranges in size from 18- to 30-inches in diameter. This pipe is located
between the existing water and sewer mains and is situated to maintain separation distance
between these utilities and be in accordance with MASS Detail 70-2 (Location for Existing
Utilities). The main line pipe is routed through a combination of Type | and Il manholes, with
catch basins located on both sides of the roadway to intercept curb flow. As noted for
Alternative 2, existing on-site systems will be reconnected to the proposed system. This
segment of the single subdrain system connects to the existing E. 64" Avenue system (described
in SECTION III), similar to Alternative 2.

A new Type | manhole will be installed on E. 63™ Avenue, same as Alternative 2, to intercept this
existing system and connect to the proposed system on Quinhagak Street via an 18-inch
diameter subdrain pipe.

The proposed single subdrain system will extend south along Quinhagak Street from E. 64"
Avenue to Askeland Drive. The subdrain pipe will be 12-inch diameter located in the center of
the roadway between the existing water and sewer mains, connected via a Type | manhole to
the north and Type Il manhole at the intersection of Askeland Drive and Quinhagak Street. This
system connects to the existing system on Askeland Drive (described in_SECTION IIl). New catch
basins and leads will be installed at this intersection to accommodate the modified curb returns.

Alternative 3 is the preferred subdrain system alternative. The cost to construct the single
subdrain pipe system (Alternative 3) is significantly lower (approximately 28%) than the cost of
the dual subdrain pipe system (Alternative 2). This cost savings does not account for the
increased utility impact costs associated with Alternative 2, which are far more significant than
Alternative 3 given the additional pipe to be installed and the location of existing utilities within
the project corridor. In addition to the utility costs, the duration associated with disrupting these
utilities is also of consideration.
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Alternative 3 is shown on the Storm Drain Plan and Profile sheets (C2.1-C2.3) in APPENDIX C.

The CCTV inspection performed by MOA Street Maintenance revealed heavy deposits and
sedimentation in the existing storm drain pipes along Askeland Drive and that the system is not
functioning well. Additional coordination with MOA Street Maintenance is anticipated during the
design phase to determine the best approach to resolving the current issues in this area.

C. Proposed Drainage Improvements
The following improvements are proposed to address the drainage concerns identified in the DSR:
1) Install New Catch Basins

The proposed roadway layout adjusts the existing curb line along the entire project corridor. The
locations of the existing catch basins will not line up with the proposed curb line. Therefore,
these existing catch basins will need to be removed. New catch basins and connecting leads will
be installed to match the proposed curb line. Additional catch basins will be added at designed
roadway low points and intersections as necessary to alleviate ponding.

2) Minimize Ponding

The proposed roadway profile is designed to establish high and low points throughout the
project corridor. These high and low points, along with a more pronounced roadway crown, will
direct roadway runoff more effectively to curb inlets. The curb inlets capture curb flow and
direct runoff to the piped storm drain system, eliminating standing water. These improvements
will help alleviate ponding issues created by runoff from within the project corridor.

3) Water Quality Treatment

The new permit requirements referenced in ASM Section 3.B.1 state that stormwater
management systems are to provide water quality treatment using Green Infrastructure (Gl)
whenever feasible. Gl treatment techniques include methods such as retention, infiltration,
bioretention, evaporation, and/or any combination of these techniques.

In some cases, Gl treatment may be determined to be infeasible due to site constraints such as
poorly infiltrating soils, high ground water, on-site space constraints, shallow bedrock, etc. For
cases where Gl treatment is determined to be infeasible, water quality treatment may be
provided using traditional gray infrastructure such as an oil and grit separator.

Section 3.3.2.1 of the ASM also states that roadway projects with narrow ROW (60-feet or less)
may choose to provide stormwater treatment through either Gl or traditional treatment,
regardless of site constraints. The ROW width along the Quinhagak Street project corridor is 60-
feet.

Due to the limited amount of ROW along the project corridor, high groundwater, and layout of
existing utilities, providing water quality treatment through Gl is not practical. Therefore, water
quality treatment will be provided by an OGS. An OGS is proposed just upstream of the tie-in to
the E. 64™ Ave system to provide water quality treatment for the Quinhagak Street storm drain
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system. A bypass manhole will be installed upstream of the OGS for maintenance of the
structure.

As noted in SECTION lll, MOA maintains one large existing OGS that treats runoff for the entire
Meadow Street Park storm drain system, which includes the E 64" Avenue system and Askeland
Drive subsystems. The OGS is located just upstream of the outfall into two interconnected
sedimentation ponds that the North Fork Little Campbell Creek flow through, providing
additional water quality treatment for these subsystems.

4) Freeze Protection

According to ASM Section 5.3.3, the minimum depth of cover over a gravity storm drain pipe
without thaw protection is four feet. Insulation is required for pipes with a diameter less than
30-inches if the depth of cover is less than four feet. However, if a storm drain pipe is located
under a roadway structural section with insulation, additional insulation for the pipe is not
required. A thaw system is required if the depth of the depth of cover is less than three feet.

The roadway structural section includes insulation for this project, so additional insulation will
not be required for storm drain that is located between three and four feet of cover. Depth of
cover is expected to exceed 3-feet for all new piping, so no thaw systems are anticipated.

5) Footing Drains

Footing drain services will be extended from the proposed subdrain system to property line of
each parcel along the project corridor except for parcels that currently have on-site storm drain
systems (Parcels 4, 5 & 12). These parcels are assumed to have footing drains already connected
to their on-site system if the site requires them.

The footing drain services consist of a gravity fed 6-inch CPEP pipe that connects to the main
subdrain pipe with a tee or saddle and extends to property line. The parcel owner has the option
to connect to this pipe and drain/pump any groundwater that may accumulate in their crawl
spaces or building foundations.
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X. Right-of-Way Impacts

Preliminary estimated easement and permit requirements are summarized in TABLE 10 below and are
detailed in APPENDIX H. The number of estimated easements and permits for each alternative are
identical, due to the similarities between the alternatives. As the planning and design of this project
progresses, the required easements and temporary construction permits will be refined.

Table 10 - Estimated Right-of-Way Easements / Permits

. Drainage Fire Temporary
Public Use Slope . Temporary
Easements Hydrant Construction .
Alternative | Easements Easements Construction
(DE) Easement Easements .
(PUE) (SE) Permits (TCP)
(FE) (TCE)
2 0 0 5 3 2 23
3 0 0 0 1 2 21
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XI. Utility Impacts

When roadway and drainage improvements are made in urban areas, impacts to utilities need to be
analyzed. Existing utility facilities are shown in APPENDIX A. For safety, overhead and underground
clearances must be maintained.

In the ROW, the Municipality requires a minimum burial depth of 42 inches for buried gas lines, electric
cables, fiber optic lines, telephone cables, and cable television lines. For this report, it is assumed that
the existing buried facilities in the project area are buried at the minimum depth. As a result, any
reduction of cover over existing facilities or impacts from storm drain improvements will require
relocation of the facility. In some locations, the structural section excavation will impact utilities. In
these locations the utilities will either require relocation or will require support in place for the
contractor to work around the utility.

AWWU requires a minimum depth of cover of 10 feet over their water mains and 8 feet over their sewer
mains. Changes to the roadway grade along the corridor are minor and are not anticipated to
substantially reduce the existing cover over the water and sewer utilities. The assumed roadway cross
section includes 2-inches of rigid board insulation which would mitigate some reduction in cover above
water and sewer mains.

The utility relocation cost estimates for each Alternative are shown in APPENDIX J.
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XIl. Permitting and Agency Approvals

Permits and agency approvals for the Quinhagak Street Reconstruction project required for construction
of proposed improvements will be limited. Because the roadway is classified as a secondary (local) urban
road, it is not necessary to obtain approval of the DSR from the MOA Planning and Zoning Commission
or the MOA Urban Design Commission. Anticipated permits and agency approvals required for design

include:

e MOA Watershed Management Services Stormwater Plan Approval
e ADEC Approval to Construct Storm Drain Improvements and Separation Waivers (assumed)

Additional permit requirements may be identified as the design develops.

Final Design Study Report
53 November 2023



Quinhagak Street Reconstruction — E. Dowling Road to Askeland Drive

Xlll. Quantity and Cost Estimates

MOA PM&E Project #21-13

A summary of estimated project costs for the proposed improvements is presented below for each

Alternative. A breakdown of the ROW, construction, utility, design and management cost estimates can

be found in APPENDIXJ.

Table 11 - Summary of Estimated Project Costs

Category Alternative 2 (R':Lts:::::j: d)

Design & Management Total (estimated) $941,000 $938,000
ROW Acquisition Total $75,000 $21,000
Utility Relocation (15% Contingency) Total $969,000 $757,000

A. Design, ROW Acquisition, Utility Relocation $1,985,000 $1,716,000

Construction

Roadway Improvements $2,364,000 $2,417,000
Drainage Improvements $1,003,000 $782,000
lllumination Improvements $216,000 $216,000

Construction Subtotal $3,583,000 $3,415,000
Construction Contingency (15%) $537,000 $512,000
Construction Management / Inspection / Testing $369,000 $352,000

B. Total Estimated Construction Cost (rounded) $4,489,000 $4,279,000

C. Overhead / Grant Accounting $1,142,000 $1,058,000

Total Estimated Project Cost (A + B + C) $7,616,000 $7,053,000
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XIV. Stakeholder Coordination/Public Involvement

The public involvement for the Quinhagak Street Reconstruction project is following the MOA Context
Sensitive Solutions (CSS) process for a local roadway as a general guide for best practices. The goal of
the CSS process is to collaborate with all stakeholders to improve the roadway, balance diverse
interests, find areas of compromise that address concerns and solicit feedback from stakeholders. A
description of public involvement activities is below in TABLE 13. All public involvement documents can
be found in APPENDIX K.

A. Stakeholders

The project team began the public and agency outreach in May of 2022 with the identification of
approximately 250 project stakeholders. See TABLE 12 below for list of stakeholders.

Table 12 - List of Stakeholders

MOA Agencies Other
Project Management & Engineering Area Residents
Traffic Engineering Area Property Owners & Business Owners
Watershed Management Services Area Property Managers & Employees
Economic and Community Development Abbott Loop Community Council
Maintenance and Operations Alaska Communications Systems (ACS) and GClI
Planning Chugach Electric
Transit ENSTAR Natural Gas Company
Parks & Recreation Senator Joshua Revak
Anchorage Fire & Police Department Representative Calvin Schrage
Anchorage School District
Anchorage Assembly Members Felix Rivera, and
Meg Zaletel
Solid Waste Services
AWWU

B. Stakeholder Involvement Activities

A variety of forms of outreach were used to inform, consult, involve, and collaborate with
stakeholders including website updates, mailed postcards, e-newsletters, in-person community
council updates, a project questionnaire, agency scoping meetings, and a public open house.

TABLE 13 below summarizes each major stakeholder coordination/public involvement event for the
duration of the project.
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Table 13 - Stakeholder Coordination/Public Involvement Events

Date

Activity

Comments

May 2022

Mailing List Developed

Approximately 250 Contacts

May 2022 - Present

Website Development &
Maintenance

Launched and Updated at Key Project
Milestones

May 2022 Postcard Mailer #1 Introduce Project & Field Work
June 1, 2022 Questionnaire Mailer Announce Questionnaire
June 1, 2022 E-Newsletter #1 Announce Questionnaire

June 1—July 1, 2022

Project Questionnaire

Collected Responses for 30 Days

September 9, 2022

Agency Stakeholder Meeting

Meeting with MOA Traffic
Engineering Department and MOA
Street Maintenance Department

October 20, 2022

Postcard Mailer #2 & E-
Newsletter #2

Announce Open House #1

October 20, 2022

Abbott Loop Community
Council Meeting #1

Announce Open House #1, Inform
Stakeholders, Answer Project
Questions, Listen to Comments

October 31, 2022

E-Newsletter #3

Open House #1 Reminder

November 3, 2022

E-Newsletter #4

Open House #1 Reminder Due to
Weather and ASD School Closure

November 3, 2022

Public Open House #1

Introduce project, concept cross
sections, and receive comments on
the concepts, existing conditions, and
issues in the project area.

November 8, 2022

E-Newsletter #5

Thank you for attending Open House
#1

October 19, 2023

Postcard Mailer #3 &
E-Newsletter #6

Announce Open House #2 and
announce Draft DSR on website.

October 19, 2023

Abbott Loop Community
Council Meeting #2

Announce Open House #2, announce
Draft DSR on website, answer project
questions and listen to comments.

November 1, 2023

E-Newsletter #7

Open House #2 Reminder

November 2, 2023

Public Open House #2

Present Draft DSR and preferred
typical section, Listen to comments.

November 6, 2023

E-Newsletter #8

Thank you for attending Open House
#2
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C. Project Website

The project website (www.QuinhagakStreetReconstruction.com) was developed for ease of project

information sharing and soliciting comments from the public. Website content includes a project
home page overview, a documents and resources page, project team contact information, a link to
provide comments and a link to sign up to receive e-newsletter project updates. The website will
continue to be updated with information, meeting details, and documents as the project progresses.

D. Project Questionnaire

A project questionnaire was mailed via the USPS to the project mailing list to gather additional, site
specific information from project stakeholders. This tool also allows people to participate who
cannot attend meetings in-person. The paper mailer included return postage and a QR code for
respondents to fill out the questionnaire online. There were 21 responses to the questionnaire (6
paper, 15 online). A full summary of questions and results can be found in the APPENDIX K.

E. Agency Stakeholder Meeting

The agency stakeholder meeting, held in September 2022, included representatives from MOA
Traffic Engineering and Street Maintenance Departments. The purpose of the meeting was to
discuss the traffic and parking studies and gain concurrence of the proposed conceptual roadway
cross sections to present at the public Open House #1.

F. Community Council Meetings

Project representatives attended the Abbott Loop Community Council (ALCC) meeting on October
20, 2022, to provide a project introduction, announce Open House #1, answer project questions,
and listen to stakeholder comments. Project representatives attended the ALCC meeting on October
19, 2023, to provide a project update, announce public Open House #2, and listen to stakeholder
comments. The meeting summaries can be found in the APPENDIX K.

G. Public Open Houses

A public open house was held on November 3, 2022, from 5:00 — 7:00 pm. The meeting was held at
Polaris K-12 School (6200 Ashwood St.). 8 community members were in attendance (6 people signed
in). Open House #1 presented scrolls with aerial images of the existing layout of the project corridor.
Attendees had the opportunity to draw and mark up the scrolls with comments regarding known
issues or concerns of existing conditions along the project corridor. Displays also included a project
timeline, summary of proposed improvements, questionnaire responses, and cross-sections of
conceptual designs. Comment sheets were provided for attendees to share written comments.
Materials presented at the Open House #1, comments received, and sign-in sheets are included in
APPENDIX K in the Open House #1 Meeting Summary.

Public Open House #2 was held on November 2, 2023, from 4:30 — 6:30 pm. The meeting was held
at Polaris K-12 School (6200 Ashwood St.). 12 community members were in attendance. At Open
House #2 the project team presented scrolls with aerial images of the preferred alternative from the
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Draft DSR. Attendees had the opportunity to draw and mark up the scrolls with comments regarding
the preferred alternative. Displays also included a project timeline, summary of proposed
improvements, questionnaire responses, and a typical section of the preferred alternative.
Comment sheets were provided for attendees to share written comments. Materials presented at
the Open House #2, comments received, and sign-in sheets are included in APPENDIX K in the Open
House #2 Meeting Summary.

H. Summary of Public Comments Received

Comments were received from individuals through public meetings, community council meetings,
and on-line questionnaire responses. Additional comments were recorded on project scrolls and
documented in meeting records. All project comments that were received from the beginning of the
project through November 20, 2023, are documented in APPENDIX K.

Stakeholders and members of the public will have the continued opportunity to obtain information
and provide feedback via the project website, and through direct feedback by phone calls and
emails to project staff.
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XV. Recommended Improvements

To achieve the project goals, meet the requirements of the DCM and AMC Title 21, and based on
comments received from public, agency, and business stakeholders the recommended improvements
for the project are as follows:

A. Roadway Cross Section

The preferred roadway cross section is Alternative 3 (see FIGURE 4) and includes two 11-foot wide
travel lanes with 3.5-foot wide shoulders (33 feet total width from BOC), and a single 5-foot wide
sidewalk with a 3-foot wide concrete buffer on the east side of the roadway. The buffer will be
eliminated along Parcels 2 and 3 to improve sight distance of sidewalk users due to the fence with
slats on property. Type 2 (rolled) curb and gutter is proposed on the west side and Type 1 (barrier)
curb and gutter is proposed on the east side of the roadway. This alternative matches the existing
curb type on the west side of the roadway, but barrier curb is proposed on the east side of the
roadway where the sidewalk is proposed. Since the project is a local road, no roadway traffic
markings are proposed along the project corridor.

B. Design and Posted Speed Limit

It is proposed that the posted speed limit for Quinhagak Street remain at 25 mph. A Design speed of
30 mph is proposed.

C. Roadway Horizontal and Vertical Alignment

The proposed roadway cross section will be centered within the ROW from Askeland Drive to
Station 19+25. To avoid the proposed curb and gutter conflicting with existing water valves along
Quinhagak Street beginning at Station 19+25 the horizontal alignment will shift to the east by 3.5
feet and will continue along the same alignment until E. Dowling Road. The proposed profile for
Quinhagak Street will generally match the existing grade but will force a high point south of E.
Dowling Road and increase the grades in this area to a minimum of 0.65%.

D. Intersections:

The existing stop signs within the project limits are proposed to remain as currently installed with
stop control on E. 63™ Avenue, E. 64™ Avenue, on the east side of Askeland Drive and on Quinhagak
Street at E. Dowling Road.

E. Traffic Calming

Based upon the 85™ percentile speeds and in coordination with the MOA Traffic Engineering
Department, no traffic calming features are proposed for this project.
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F. Landscaping

Since Quinhagak Street is a local road no specific landscaping is proposed as part of the project

improvements.

G. Drainage

The preferred drainage design is the Alternative 3 single subdrain system and consists of the

following drainage improvements:

H. Lighting

Replace the aging Quinhagak Street & Askeland Drive storm drain system to align
with the new roadway improvements.

Install a single subdrain down the center of Quinhagak Street to mitigate the effects
of high groundwater.

Install catch basins at roadway low points and other areas to alleviate ponding
issues.

Provide positive roadway drainage to minimize ponding.

Provide water quality treatment for storm runoff.

Extend footing drain services to property line of each parcel along the project
corridor except for parcels that currently have on-site storm drain systems (Parcels
4,5, & 12).

A continuous LED lighting system, consistent with current MOA standards will be installed along the
roadway. Power for the new lighting system will come from an existing Type 1A Load Center on E.
63rd Ave, east of the intersection with Quinhagak Street.
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Proposed Variances from Design Criteria Manual

A. AMCTitle 21

AMC Title 21.08.050.G requires that curb and gutters be in accordance with the DCM and MASS.
However, it also states that Curbs shall be of the MASS Curb Type 1 (barrier). AMC Title
21.080.050.G.1 allows for MASS Type 2 (rolled curb) but only for residential minor streets with 500
ADT. Since Quinhagak Street has more than 500 ADT a variance requesting relief from the Type 1

(barrier) curb requirement could be required from the Municipal Traffic Engineer.

B. MOA DCM

The proposed variances from the DCM for this project will be justified and approved under a

separate document during the design process. There are several design criteria that may not be able

to meet the DCM. Below is a list of potential variances for this project for the preferred alternative.

Additional variances may be required as the design progresses:

Sidewalk Requirements — The DCM Figure 1-13 requires sidewalks on both sides of a local
roadway. AMC Title 21 21.070.060.E.2 requires sidewalks on both sides of a local residential
roadway but only one sidewalk along industrial/commercial roadways that don’t connect to
existing sidewalks on both ends. A variance will be required for installing only one sidewalk
along Quinhagak Street from E. 64" Avenue to Askeland Drive.

Curb Type — DCM Section 1.9.F requires Type 2 (rolled) curb on local roadways. Type 1
(barrier) curb is recommended along the east side of the roadway where the sidewalk is
proposed. A variance will be required for installing Type 1 curb.

Driveway Width — the DCM allows for driveway widths (up to 7-plexes) of 28 feet, with
restrictions; commercial driveways can be up to 34 feet wide. Some of the existing
driveways exceed these maximum widths and will require a variance.

Driveway Curb Cuts — Driveway curb cuts are only allowed at residential driveways that
access up to 7-plexes. Commercial driveways including 8-plexes or greater require curb
returns. To maintain the flow line of the curb across the driveway to promote positive
drainage to the drainage structures and match the current layout which no driveway has
curb returns currently, Type 2 curb or driveway curb cuts are proposed for all driveways. A
variance will be required for providing curb cuts to commercial driveways.

Driveway landings and grades — The DCM requires that residential driveways have a
minimum 12-foot landing length and a maximum grade of +12%; commercial driveways
must have a 20-foot landing length or 30-foot landing length for semi-tractors or trailers
with a maximum driveway grade of +8%. The grade of the landings must be 2% maximum.
Some of the driveways will not be able to meet these landing or grade requirements due to
existing infrastructure/grades and will require a variance.

Driveway Corner Clearance — The DCM recommends that the minimum distance from the
nearest face of curb of an intersecting public roadway to the nearest edge of driveway is 40
feet for a local roadway (with less than 10 vehicles per hour). A few existing driveways do
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not currently meet this requirement. Driveways will typically be replaced in the same
location because existing improvements on property restrict relocating the driveways. A
variance from not adhering to the driveway corner clearance requirements will be required.

*** End Report ***
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Existing Utilities Drawings
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Quinhagak Street Reconstruction — E. Dowling Road to Askeland Drive
MOA PM&E Project #21-13

CCTV Pipeline Inspection Report from MOA
Street Maintenance Department

Appendix D



Municipality of Anchorage
Maintenance & Operations Department
Street Maintenance Division
Stormwater Drainage System (SDS)

SDS CCTV PIPELINE & STRUCTURE INSPECTIONS
OPERATOR’S REPORT
Performed By: Ryan A Frise
Supervisor Review: Steven N. Rupp
PM&E Project: 21-13
CCTV Request: #22-14
Project Name: Quinhagak Street Upgrade-E Dowling Road to Askeland Drive
Requested From: Ryan Kim, P.E.
Completion Date: 9/7/2022

Inspection Information

Summary
This inspection consists of seven pipes to be inspected on Quinhagak between
Askeland and 63™

Le;gen d

T A
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Legal: ME 14 Sec 5 TIZN RIW
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Asset 38980 — 18” CPEP —
This inspection was
performed against the flow
from the structure 2033-359
this pipe appears to be in
fair condition with normal
function and grade. This
inspection noted multiple
areas of infiltration. This
survey noted deformed
areas in in the pipe approx.
8’, 129’, and 210’ in pipe.
This main is approx. 300’ in
length. Pictured to the right
is the DUC flat image of the
entire pipe run of this asset.
Highlighted in yellow
indicated the two more
prominent deformities. Red
lines indicate the more
prominent joint infiltration.

Asset 38981 — 18” CPEP — This
inspection was performed with the
flow from structure 2033-359 This
pipe appears to be in good working
condition with normal function and
grade. This inspection noted minor
infiltration. This survey noted
deformed areas approx. 7°, 26’ in
pipe. This main is approx. 46’ in
length. Pictured to the right is a
snippet of the DUC video at 6.5’
showing a deformity prior to any
cracking. Appears predisposed to
hinge fracturing in the CPEP at 3 and
6 o’clock positions.

—{

25/519

@ 557 55ft/min «K K |[p| )XD» part 1 of 1
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Asset 10259 — 18” CMP — This SR it —
inspection was performed with the flow r ' ‘ )
from structure 2033-048 This pipe was ¥ ‘
found with heavy deposits; the camera £ ’

was unable to proceed to complete
inspection. There was a small joint
separation visible. A reversal was
attempted, similar presents of deposits
was noted. A separation with soil visible
was noted. This survey was abandoned,
camera could not proceed through
deposits. The length of this main is
approx. and undetermined.

Pictured to the right is a screenshot of
the DUC video footage upon camera . -
launch where the survey had to be @) va > x» pat 1 f 1

abandoned of the DS attempt. {3 Video playback b -

3 DUC Video - Playback & x

@& E-0-&-

4 Pictured to the leftis a

screenshot of the DUC
video footage of the
reversal attempt
headed against the
flow. Also abandoned
survey on this reversal
attempt due to heavy
deposits just
downstream of the
broken/separated pipe
(with soil visible).

i ; 2/1851

30f 00 ft/min « K| p A» part 1 of 1
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Asset 19737 — 10” CMP — This
inspection was performed
Upstream from structure 2033-048
This pipe was found with heavy
deposits. This survey was
abandoned, camera was unable to
proceed to complete inspection.
The length of this pipe is approx.
and undetermined.

Pictured to the right is a
screenshot of the TV footage at 6’
into the assessment where the
survey was abandoned due to
heavy deposits in the pipe.

Asset 26454 — 15" CMP — This
inspection was performed against
the flow from structure 2033-048
This survey was abandoned heavy
deposits noted, camera was
unable to proceed. The length of
this pipe is approx. and
undetermined.

Pictured to the right is a
screenshot of the TV footage 0’
into the assessment where the
DUC and transporter were unable
to be launched due to severe
deposits in the pipe. The pipe is
surcharged in this photo.

Asset 33051 — 36" CMP — This inspection was performed Upstream from structure
2033-050 This pipe appears to be in good condition with normal function and grade.
The inspection noted joint separation approx. 136" and 197’ with light infiltration. This
survey noted the pipe was deformed approx. 200’ in pipe. This main is approx. 220’ in
length.
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Asset 26756 — 48" CMP — This
inspection was performed
Downstream from structure 2033-050

This pipe appears to be in good / g8
working condition with normal
function and grade. This inspection
noted the pipe was deformed in
multiple areas approx. 13’, 32’, 106’,
and 200’. This survey noted joint
separation near the Downstream
structure. This separation occurs in
the flow line obstructing flow. This
main is approx. 218’ in length.

Pictured to the right is a screenshot
of the TV footage 12.5’ into the
assessment where the deformities
and small sags are visible in the —
CMP. This defect was the most
notable from reviewing the footage.

B 0105/1554 « K P N» part 1of 1

Additional Information

The mains at Askeland and Quinhagak have heavy sediment with minimal flow. The
integrity of the pipes is undetermined due to being unable to view under the water level
and sediment in the assessments as well as being unable to run the transporter through
the entirety of the pipe. The structures entered and viewed during the inspections
appeared to be in fair condition. Pipes downstream from the requested assests were
visibly surcharged from a surface manhole assessment done previously showing that
the further you proceed downstream the more surcharged the system is on a high level
overview.
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Quinhagak Street Reconstruction — E. Dowling Road to Askeland Drive
MOA PM&E Project #21-13

Storm Drain Modeling Data

Appendix E
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Quinhagak Street Reconstruction — E. Dowling Road to Askeland Drive
MOA PM&E Project #21-13

Existing Stormwater System
SSA Report & Results



Project Description

0:00:00
0:00:00
0:00:00

days

days hh:mm:ss
days hh:mm:ss
days hh:mm:ss
seconds

FIlE NAME .o Quinhagak_SSA_Existing.SPF
Project Options
Flow Units ... . CFS
Elevation Type ... Elevation
Hydrology Method .... SCSTR-55
Time of Concentration (TOC) Method . .... SCSTR-55
Link Routing Method ............cccocuiiiiiiininceeccecc s Hydrodynamic
Enable Overflow Ponding at Nodes ... YES
Skip Steady State Analysis Time Periods . . NO
Analysis Options
Start ANAIYSIS ON ... 00:00:00
ENd ANALYSIS ON ... 00:00:00
Start Reporting On . 00:00:00
Antecedent Dry Days ... 0
Runoff (Dry Weather) Time Step .. ... 001:00:00
Runoff (Wet Weather) Time Step . . 000:05:00
Reporting Time Step 000:05:00
ROULING TiME SEEP ..ot 30
Number of Elements
Qty
Rain Gages .. .1
Subbasins. 16
28
Junctions ... .15
Outfalls ... 2
FIOW DIVETSIONS ...ttt 0
Inlets .10
Storage Nodes .. .1

Pollutants ... 0
LANA USES ...ttt 0
Rainfall Details
SN Rain Gage Data Data Source Rainfall
ID Source ID Type

1 MOA Time Series  MOA Design Storm Distribution ~ Cumulative

Rain
Units

inches

State County Return Rainfall
Period Depth
(years) (inches)

0.00

Rainfall
Distribution



Subbasin Summary

SN Subbasin Area Peak Rate Weighted Total Total Total Peak Time of
ID Factor Curve Rainfall Runoff Runoff Runoff  Concentration
Number Volume
(ac) (in) (in) (ac-in)  (cfs) (days hh:mm:ss)
1B-2033-022  1.06 484.00 75.00 246 063 0.67 021 0 00:36:45
2 B-2033-049  0.33 484.00 75.00 246 063 0.20 0.14 0 00:06:00
3 B-2033-082  3.35 484.00 88.00 246 135 452 226 0 00:19:09
4 B-2033-083  0.64 484.00 88.00 246 135 0.86 0.48 0 00:15:12
5 B-2033-084  1.27 484.00 88.00 246 135 171 072 0 00:27:12
6 B-2033-085 12.55 484.00 88.00 246 135 1693 6.90 0 00:28:50
7 B-2033-086  0.88 484.00 88.00 246 135 118 0.62 0 00:17:07
8 B-2033-087 5.84 484.00 92.00 246  1.66 9.68  4.06 0 00:26:47
9 B-2033-088  1.19 484.00 92.00 246 166 1.97 090 0 00:22:50
10 B-2033-101  1.04 484.00 88.00 246 135 140 0.76 0 00:16:18
11 B-2033-116  1.11 484.00 92.00 246 166 1.84 0.75 0 00:28:26
12 B-2033-144  0.69 484.00 92.00 246 166 115 0.55 0 00:20:37
13 B-2033-341  0.39 484.00 89.00 246 142 0.55 0.20 0 00:37:05
14 B-2033-342  4.60 484.00 88.00 246 135 6.21 248 0 00:30:00
15 B-2033-360  0.37 484.00 92.00 246 166 0.61 028 0 00:23:14
16 B-2033-369  1.97 484.00 88.00 246 135 2.66 129 0 00:20:17



Node Summary

SN Element Element Invert Ground/Rim Initial Surcharge Ponded Peak Max HGL Max Min Time of Total Total Time
ID Type Elevation (Max) Water Elevation Area Inflow Elevation Surcharge Freeboard Peak Flooded  Flooded
Elevation Elevation Attained Depth  Attained Flooding Volume
Attained Occurrence
(ft) (ft) (ft) (ft) (ft)  (cfs) (ft) (ft) (ft) (days hh:mm) (ac-in) (min)
1 $-2033-045 Junction 118.66 12460  118.66 0.00 0.00 0.31 119.03 0.00 6.04 0 00:00 0.00 0.00
2 5-2033-048 Junction 119.01 126.73  119.01 0.00 0.00 031 120.02 0.00 6.71 0 00:00 0.00 0.00
3 5-2033-051 Junction 119.93 131.82  119.93 0.00 0.00 9.36 121.39 0.00 10.43 0 00:00 0.00 0.00
4 5-2033-101 Junction 122.24 136.78  122.24 0.00 0.00 072 123.38 0.00 13.40 0 00:00 0.00 0.00
5 §-2033-110 Junction 126.34 136.07  126.34 0.00 0.00 456 136.07 0.00 0.00 0 12:16 0.00 0.00
6 S-2033-111 Junction 130.03 140.14  130.03 0.00 0.00 2.89 140.14 0.00 0.00 0 12:20 0.09 15.00
7 $-2033-112 Junction 132.85 142.82  132.85 0.00 0.00 137 14015 0.00 2.67 0 00:00 0.00 0.00
8 5-2033-143 Junction 125.92 136.25  125.92 0.00 0.00 237 136.13 0.00 0.12 0 00:00 0.00 0.00
9 $-2033-144 Junction 128.23 136.00 128.23 0.00 0.00 211  136.00 0.00 0.00 0 12:20 1.03 54.00
10 $-2033-341 Junction 123.72 130.72  123.72 0.00 0.00 020 12529 0.00 5.43 0 00:00 0.00 0.00
11 S-2033-342 Junction 124.26 13149  124.26 0.00 0.00 247 12618 0.00 5.31 0 00:00 0.00 0.00
12 $-2033-359 Junction 129.79 137.01  129.79 0.00 0.00 161 136.11 0.00 0.89 0 00:00 0.00 0.00
13 $-2033-360 Junction 131.80 14054  131.80 0.00 0.00 175 14053 0.00 0.00 0 12:09 0.00 0.00
14 S-2033-368 Junction 123.52 13420 12352 0.00 0.00 4.01 13362 0.00 0.58 0 00:00 0.00 0.00
15 $-2033-369 Junction 124.66 135.06  124.66 0.00 1000 1.29  133.69 0.00 1.37 0 00:00 0.00 0.00
16 Outfall-64th Outfall 120.20 9.33 12112
17 Outfall-Askeland  Outfall 118.62 0.31 118.95

18 $-2033-050 Storage Node 121.56 13174 12156 0.00 841 12274 0.00 0.00



Link Summary

SN Element Element From To (Outlet) Length Inlet Outlet Average Diameter or Manning's Peak Design Flow Peak Flow/ Peak Flow Peak Flow Peak Flow Total Time Reported
ID Type (Inlet) Node Invert Invert Slope Height Roughness Flow Capacity Design Flow  Velocity Depth Depth/ Surcharged Condition
Node Elevation Elevation Ratio Total Depth
Ratio

(ft) (ft) (ft) (%) (in) (cfs) (cfs) (ft/sec) (ft) (min)
1 P-022-048  Pipe 1-2033-022  $-2033-048 29.40 12260 121.26 4.5600 10.000 0.0240 0.27 2.53 0.11 2.94 0.19 0.23 0.00 Calculated
2 P-048-045  Pipe $-2033-048 $-2033-045 25854  119.73  118.66 0.4100 18.000 0.0240 0.31 3.66 0.08 1.07 0.33 0.22 0.00 Calculated
3 P-049-048  Pipe 1-2033-049  $-2033-048 35.04 12260 121.23 3.9100 10.000 0.0240 0.12 2.35 0.05 2.20 0.13 0.15 0.00 Calculated
4 P-050-051  Pipe $-2033-050 $-2033-051 217.73  122.06  120.38 0.7700 38.000 0.0240 8.41 62.17 0.14 2.61 0.84 0.27 0.00 Calculated
5 P-050-082  Pipe 1-2033-082  $-2033-050 4171  126.85  122.41 10.6600 10.000 0.0240 1.27 3.87 0.33 6.07 0.34 0.41 0.00 Calculated
6 P-050-101  Pipe $-2033-050 $-2033-101 23253 12241  122.89 -0.2100 36.000 0.0240 0.73 19.79 0.04 1.26 0.41 0.14 0.00 Calculated
7 P-050-341  Pipe $-2033-050 $-2033-341 40.80 12241 12519 -6.8300 12.000 0.0120 0.20 10.08 0.02 2.86 0.21 0.21 0.00 Calculated
8 P-060-342  Pipe $-2033-050 $-2033-342 35.05 12241  125.67 -9.3100 12.000 0.0240 2.47 5.89 0.42 6.65 0.48 0.48 0.00 Calculated
9 P-083-110  Pipe 1-2033-083  $-2033-110 18.00 131.89  130.68 6.7200 10.000 0.0240 0.80 3.08 0.26 2.53 0.83 1.00 111.00 SURCHARGED
10 P-084-110  Pipe 1-2033-084  $-2033-110 4297 13219 128,64 8.2500 10.000 0.0240 1.83 341 0.54 4.39 0.83 1.00 110.00 SURCHARGED
11 P-085-110  Pipe 1-2033-085  $-2033-110 3871 132.06 130.10 5.0600 10.000 0.0240 2.03 2.67 0.76 20.94 0.83 1.00 113.00 SURCHARGED
12 P-086-111  Pipe 1-2033-086  $-2033-111 1499  136.64  134.30 15.6100 10.000 0.0240 0.79 4.69 0.17 4.88 0.83 1.00 39.00 SURCHARGED
13 P-087-111  Pipe 1-2033-087  $-2033-111 1120 13611  134.30 16.1600 10.000 0.0240 2.14 4.77 0.45 8.09 0.83 1.00 58.00 SURCHARGED
14 P-088-112  Pipe 1-2033-088  $-2033-112 1518 13844  137.34 7.2400 1.000 0.0240 0.02 0.01 2.19 2.76 0.08 1.00 1150.00 SURCHARGED
15 P-110-368  Pipe $-2033-110 $-2033-368 113.90 126.74  125.11 1.4300 12.000 0.0240 3.41 231 1.48 4.34 1.00 1.00 243.00 SURCHARGED
16 P-111-143  Pipe $-2033-111 $-2033-143 259.46  130.54  127.43 1.2000 12.000 0.0240 2.37 211 1.12 3.02 1.00 1.00 143.00 SURCHARGED
17 P-112-111  Pipe $-2033-112 $-2033-111 255.00 13356  130.64 1.1500 12.000 0.0240 1.34 2.07 0.65 1.70 1.00 1.00 100.00 SURCHARGED
18 P-116-112  Pipe 1-2033-116  $-2033-112 12.67 13852  137.60 7.2600 1.000 0.0240 0.02 0.01 2.33 2.95 0.08 1.00 1139.00 SURCHARGED
19 P-143-110 Pipe $-2033-143 $-2033-110 4546 12724  126.78 1.0100 14.000 0.0240 1.29 2.93 0.44 1.61 1.17 1.00 204.00 SURCHARGED
20 P-144-143  Pipe $-2033-144 $-2033-143 29.35 12978  129.58 0.6800 12.000 0.0120 1.56 3.19 0.49 1.99 1.00 1.00 148.00 SURCHARGED
21 P-359-110  Pipe $-2033-359 $-2033-110 46.47  130.80  130.42 0.8200 18.000 0.0120 1.61 10.29 0.16 1.54 1.50 1.00 117.00 SURCHARGED
22 P-360-359  Pipe $-2033-360 S$-2033-359 296.33 13350  130.85 0.9000 18.000 0.0120 1.61 10.77 0.15 1.68 1.50 1.00 78.00 SURCHARGED
23 P-368-050  Pipe $-2033-368 $-2033-050 23441 12511 12241 1.1500 12.000 0.0240 4.01 2.07 1.94 5.29 0.92 0.92 0.00 > CAPACITY
24 P-369-368  Pipe $-2033-369 $-2033-368 2440 12632 12532 4.1000 12.000 0.0120 1.29 7.81 0.16 1.64 1.00 1.00 182.00 SURCHARGED
25 P-Outfalll ~ Pipe $-2033-051 Outfall-64th 59.86  120.38  120.20 0.3000 38.000 0.0240 9.33 38.81 0.24 2.45 0.96 0.30 0.00 Calculated
26 P-Outfall2  Pipe $-2033-045 Outfall-Askeland 2521 11866  118.62 0.1600 16.000 0.0240 0.31 2.28 0.13 1.04 0.35 0.26 0.00 Calculated
27 022-Bypass Channel 1-2033-022 1-2033-049 6237 12260 121.10 2.4100 5.640 0.0320 0.00 53.96 0.00 0.01 0.24 0.52 0.00
28 049-Bypass Channel 1-2033-049 S$-2033-045 226.83 126,59  124.60 0.8800 5.640 0.0320 0.01 17.64 0.00 111 0.03 0.07 0.00
29 082-Bypass Channel 1-2033-082 S$-2033-051 189.59  131.23  129.28 1.0300 5.640 0.0320 1.00 19.10 0.05 2.69 0.19 0.41 0.00
30 083-Bypass Channel 1-2033-083 1-2033-082 34558  136.10 13123 1.4100 5.640 0.0320 0.03 22.36 0.00 1.66 0.06 0.12 0.00
31 084-Bypass Channel 1-2033-084 1-2033-022 47580 13557  127.00 1.8000 5.640 0.0320 0.08 25.28 0.00 4.43 0.08 0.16 0.00
32 085-Bypass Channel 1-2033-085 1-2033-084 81.18 136.39 13557 1.0100 5.640 0.0320 4.50 18.93 0.24 2.49 0.39 0.83 0.00
33 086-Bypass Channel 1-2033-086 1-2033-083 31243 14072  136.10 1.4800 5.640 0.0320 0.04 22.90 0.00 2.61 0.06 0.12 0.00
34 087-Bypass Channel 1-2033-087 1-2033-085 275.03 14042  136.39 1.4700 5.640 0.0320 2.31 22.80 0.10 2.69 0.35 0.74 0.00
35 088-Bypass Channel 1-2033-088 1-2033-086 260.08  142.83  140.72 0.8100 5.640 0.0320 0.22 16.96 0.01 2.28 0.13 0.27 0.00
36 116-Bypass Channel 1-2033-116 1-2033-087 260.51  142.84  140.42 0.9300 5.640 0.0320 0.16 18.13 0.01 2.13 0.23 0.49 0.00



Inlet Summary

SN Element Inlet Manufacturer Inlet Number of Catchbasin Max (Rim) Initial Ponded Peak Peak Flow Peak Flow Inlet Allowable Max Gutter Max Gutter
ID Manufacturer Part Location Inlets Invert  Elevation Water Area Flow Intercepted Bypassing  Efficiency Spread Spread Water Elev.
Number Elevation Elevation by Inlet during Peak during Peak during Peak

Inlet Flow Flow Flow

(ft) (ft) (f)  (ft?) (cfs) (cfs) (cfs) (%) (ft) (ft) (ft)

11-2033-022 FHWA HEC-22 GENERIC N/A On Grade 1 121.92 127.00 121.92 N/A 0.21 0.21 0.00 99.99 7.00 1.48 127.12
2 1-2033-049 FHWA HEC-22 GENERIC N/A On Grade 1 121.88 126,59  121.88 N/A 0.12 0.12 0.00 100.00 7.00 1.63 126.69
31-2033-082 FHWA HEC-22 GENERIC N/A On Grade 1 126.31 131.23  126.31 N/A 2.24 1.24 1.00 55.48 7.00 8.36 131.52
4 1-2033-083 FHWA HEC-22 GENERIC N/A On Grade 1 131.19 136.10  131.19 N/A 0.46 0.24 0.22 52.67 7.00 2.26 136.15
5 1-2033-084 FHWA HEC-22 GENERIC N/A On Grade 1 132.19 13557  132.19 N/A 0.72 0.15 0.57 20.31 7.00 2.36 135.62
6 1-2033-085 FHWA HEC-22 GENERIC N/A On Grade 1 131.28 136.39  131.28 N/A 6.89 2.42 4.47 35.10 7.00 14.38 136.80
7 1-2033-086  FHWA HEC-22 GENERIC N/A On Grade 1 136.09 140.72  136.09 N/A 0.60 0.05 0.55 8.19 7.00 2.05 140.76
8 1-2033-087 FHWA HEC-22 GENERIC N/A On Grade 1 135.45 140.42  135.45 N/A 4.03 0.00 4.03 0.00 7.00 8.99 140.73
9 1-2033-088 FHWA HEC-22 GENERIC N/A On Grade 1 137.77 142.83  137.77 N/A 0.89 0.68 0.21 76.06 7.00 5.38 143.06
10 1-2033-116 FHWA HEC-22 GENERIC N/A On Grade 1 137.79 142.84  137.79 N/A 0.75 0.60 0.14 80.99 7.00 4.77 143.06



Junction Input

SN Element Invert Ground/Rim Ground/Rim Initial Initial Surcharge Surcharge Ponded Minimum
ID Elevation (Max) (Max) Water Water Elevation Depth Area Pipe
Elevation Offset Elevation Depth Cover

(ft) (ft) (ft) (fy  (ft) (ft) (fy () (in)

1 $-2033-045 118.66 124.60 5.94 11866 0.00 0.00 -124.60 0.00 0.00
2 5-2033-048 119.01 126.73 7.72  119.01 0.00 0.00 -126.73 0.00 0.00
3 5-2033-051 119.93 131.82 11.89  119.93 0.00 0.00 -131.82 0.00 0.00
4 5-2033-101 122.24 136.78 1454 12224 0.00 0.00 -136.78 0.00 0.00
5 §-2033-110 126.34 136.07 9.73  126.34 0.00 0.00 -136.07 0.00 0.00
6 S-2033-111 130.03 140.14 10.11  130.03 0.00 0.00 -140.14 0.00 0.00
7 $-2033-112 132.85 142.82 9.97 13285 0.00 0.00 -142.82 0.00 0.00
8 5-2033-143 125.92 136.25 10.33 12592 0.00 0.00 -136.25 0.00 0.00
9 $-2033-144 128.23 136.00 7.77 12823 0.00 0.00 -136.00 0.00 0.00
10 $-2033-341 123.72 130.72 7.00 123.72 0.00 0.00 -130.72 0.00 0.00
11 S-2033-342 124.26 131.49 7.23 12426  0.00 0.00 -131.49 0.00 0.00
12 $-2033-359 129.79 137.01 722  129.79 0.00 0.00 -137.01 0.00 0.00
13 $-2033-360 131.80 140.54 8.74  131.80 0.00 0.00  -140.54 0.00 0.00
14 S-2033-368 123.52 134.20 10.68 12352 0.00 0.00 -134.20 0.00 0.00

15 $-2033-369 124.66 135.06 1040 12466 0.00 0.00 -135.06 10.00 0.00



Junction Results

SN Element Peak Peak MaxHGL Max HGL Max Min Average HGL Average HGL Time of Time of Total Total Time
ID Inflow Lateral Elevation Depth Surcharge Freeboard Elevation Depth Max HGL Peak Flooded  Flooded

Inflow Attained Attained Depth  Attained Attained Attained  Occurrence Flooding Volume

Attained Occurrence

(cfs) (cfs) (ft) (ft) (ft) (ft) (ft) (ft) (days hh:mm) (days hh:mm) (ac-in) (min)
1 $-2033-045 031 0.00 119.03 0.37 0.00 6.04 118.79 0.13 0 12:29 0 00:00 0.00 0.00
2 5-2033-048 031 0.00 120.02 1.01 0.00 6.71 119.69 0.68 0 12:26 0 00:00 0.00 0.00
3 5-2033-051 936 0.00 121.39 1.46 0.00 10.43 120.83 0.90 0 12:21 0 00:00 0.00 0.00
4 5-2033-101 072 072 123.38 114 0.00 13.40 123.07 0.83 0 12:18 0 00:00 0.00 0.00
5 §-2033-110 456 000 136.07 9.73 0.00 0.00 128.25 191 0 12:16 0 12:16 0.00 0.00
6 S-2033-111 2.89 0.00 140.14 10.11 0.00 0.00 131.37 1.34 0 12:16 0 12:20 0.09 15.00
7 $-2033-112 137 0.00 140.15 7.30 0.00 2.67 133.88 1.03 0 12:16 0 00:00 0.00 0.00
8 5-2033-143 237 0.00 136.13 10.21 0.00 0.12 128.48 2.56 0 12:16 0 00:00 0.00 0.00
9 $-2033-144 211 055  136.00 7.77 0.00 0.00 130.36 2.13 0 12:10 0 12:20 1.03 54.00
10 $-2033-341 020 020 125.29 1.57 0.00 5.43 125.17 1.45 0 12:30 0 00:00 0.00 0.00
11 S-2033-342 247 247 12618 1.92 0.00 5.31 125.78 1.52 0 12:25 0 00:00 0.00 0.00
12 $-2033-359 161 0.00 136.11 6.33 0.00 0.89 131.19 141 0 12:09 0 00:00 0.00 0.00
13 $-2033-360 175 0.28 14053 8.74 0.00 0.00 133.64 1.85 0 12:09 0 12:09 0.00 0.00
14 S-2033-368 401 000 133.62 10.10 0.00 0.58 126.53 3.01 0 12:20 0 00:00 0.00 0.00
15 $-2033-369 129 129  133.69 9.03 0.00 1.37 126.97 2.31 0 12:20 0 00:00 0.00 0.00



Channel Input

SN Element Length Inlet Inlet Outlet Outlet Total Average Shape Height Width Manning's Entrance Exit/Bend Additional Initial Flap
ID Invert Invert Invert Invert Drop  Slope Roughness Losses Losses Losses  Flow Gate
Elevation Offset Elevation Offset
(ft) (f) (fy) (fy (fy (fr) (%) (ft) (ft) (cfs)
1 022-Bypass  62.37 122.60 0.68 121.10 -0.78 1.50 2.4100 User-Defined 0.470 20.500 0.0320  0.5000  0.5000 0.0000 0.00 No
2 049-Bypass 226.83  126.59 4.71 12460 5.94 1.99 0.8800 User-Defined 0.470 20.500 0.0320  0.5000  0.5000 0.0000 0.00 No
3 082-Bypass 189.59  131.23 4.92 129.28 9.35 1.95 1.0300 User-Defined 0.470 20.500 0.0320  0.5000  0.5000 0.0000 0.00 No
4 083-Bypass 34558  136.10 4.91  131.23 4.92 4.87 1.4100 User-Defined 0.470 20.500 0.0320  0.5000  0.5000 0.0000 0.00 No
5 084-Bypass 475.80 135,57 3.39 127.00 5.08 857 1.8000 User-Defined 0.470 20.500 0.0320  0.5000  0.5000 0.0000 0.00 No
6 085-Bypass  81.18  136.39 5.11 13557 3.39 0.82 1.0100 User-Defined 0.470 20.500 0.0320  0.5000  0.5000 0.0000 0.00 No
7 086-Bypass 312.43  140.72 4.63  136.10 4.91 4.62 1.4800 User-Defined 0.470 20.500 0.0320  0.5000  0.5000 0.0000 0.00 No
8 087-Bypass 275.03 14042 4.97 136.39 5.11 4.03 1.4700 User-Defined 0.470 20.500 0.0320  0.5000  0.5000 0.0000 0.00 No
9 088-Bypass 260.08  142.83 5.06 140.72 4.63 2.11 0.8100 User-Defined 0.470 20.500 0.0320  0.5000  0.5000 0.0000 0.00 No
10 116-Bypass 260.51  142.84 505 14042 4.97 242 0.9300 User-Defined 0.470 20.500 0.0320  0.5000  0.5000 0.0000 0.00 No



Channel Results

SN Element Peak Time of Design Flow Peak Flow/ Peak Flow Travel Peak Flow Peak Flow Total Time Froude Reported
ID Flow Peak Flow Capacity DesignFlow  Velocity —Time Depth Depth/ Surcharged Number Condition
Occurrence Ratio Total Depth
Ratio
(cfs) (days hh:mm) (cfs) (ft/sec)  (min) (ft) (min)
1 022-Bypass  0.00 0 12:30 53.96 0.00 0.01 103.95 0.24 0.52 0.00
2 049-Bypass  0.01 0 12:10 17.64 0.00 111 341 0.03 0.07 0.00
3 082-Bypass  1.00 0 12:19 19.10 0.05 269 117 0.19 0.41 0.00
4 083-Bypass  0.03 0 12:15 22.36 0.00 1.66 347 0.06 0.12 0.00
5 084-Bypass  0.08 0 12:25 25.28 0.00 443 179 0.08 0.16 0.00
6 085-Bypass  4.50 0 12:25 18.93 0.24 249 054 0.39 0.83 0.00
7 086-Bypass  0.04 0 12:19 22.90 0.00 261  2.00 0.06 0.12 0.00
8 087-Bypass  2.31 0 12:24 22.80 0.10 269 170 0.35 0.74 0.00
9 088-Bypass  0.22 0 12:20 16.96 0.01 228 190 0.13 0.27 0.00
10 116-Bypass  0.16 0 12:25 18.13 0.01 213 2.04 0.23 0.49 0.00



Pipe Input

SN Element Length Inlet Inlet Outlet Outlet Total Average Pipe Pipe  Pipe Manning's Entrance Exit/Bend Additional Initial Flap ~ No. of
ID Invert Invert Invert Invert Drop Slope Shape Diameter or Width Roughness  Losses Losses Losses Flow Gate Barrels
Elevation Offset Elevation Offset Height
(ft) (fy (fy) (f) (fy (fr) (%) (in)  (in) (cfs)

1P-022-048 29.40 12260 0.68 121.26 225 1.34 4.5600 CIRCULAR 9.960 9.960 0.0240  0.5000  0.9000 0.0000  0.00 No 1
2 P-048-045 258.54 119.73 0.72 11866 0.00 1.07 0.4100 CIRCULAR 18.000 18.000 0.0240  0.5000  0.5000 0.0000  0.00 No 1
3 P-049-048 35.04 12260 0.72 12123 222 1.37 3.9100 CIRCULAR 9.960 9.960 0.0240  0.5000  0.9000 0.0000  0.00 No 1
4 P-050-051 217.73  122.06 0.50 120.38 0.45 1.68 0.7700 Arch 38.040 57.000 0.0240  0.5000  0.5000 0.0000  0.00 No 1
5 P-050-082 41.71 12685 0.54 12241 0.85 4.44 10.6600 CIRCULAR 9.960 9.960 0.0240  0.5000  1.0000 0.0000  0.00 No 1
6 P-050-101 23253 12241 0.85 122.89 0.65 -0.48 -0.2100 CIRCULAR 36.000 36.000 0.0240  0.5000  0.5000 0.0000  0.00 No 1
7 P-050-341  40.80 12241 0.85 12519 147 -2.79 -6.8300 CIRCULAR 12.000 12.000 0.0120  0.5000  1.0000 0.0000  0.00 No 1
8 P-060-342  35.05 12241 0.85 12567 1.41 -3.27 -9.3100 CIRCULAR 12.000 12.000 0.0240  0.5000  1.0000 0.0000  0.00 No 1
9 P-083-110  18.00  131.89 0.70  130.68 4.34 1.21 6.7200 CIRCULAR 9.960 9.960 0.0240  0.5000  1.0000 0.0000  0.00 No 1
10 P-084-110 4297 13219 0.00 128,64 2.30 3.55 8.2500 CIRCULAR 9.960 9.960 0.0240  0.5000  1.0000 0.0000  0.00 No 1
11 P-085-110  38.71  132.06 0.78 130.10 3.76 1.96 5.0600 CIRCULAR 9.960 9.960 0.0240  0.5000  1.0000 0.0000  0.00 No 1
12 P-086-111 1499  136.64 055 13430 4.27 2.34 15.6100 CIRCULAR 9.960 9.960 0.0240  0.5000  0.6000 0.0000  0.00 No 1
13 P-087-111 1120 136.11 0.66 13430 4.27 1.81 16.1600 CIRCULAR 9.960 9.960 0.0240  0.5000  0.6000 0.0000  0.00 No 1
14 P-088-112  15.18  138.44 0.67 137.34 4.49 110 7.2400 CIRCULAR 0.960 0.960 0.0240  0.5000  0.6000 0.0000  0.00 No 1
15 P-110-368 11390  126.74 0.40 12511 159 1.63 1.4300 CIRCULAR 12.000 12.000 0.0240  0.5000  0.5000 0.0000  0.00 No 1
16 P-111-143 259.46 13054 051 12743 151 3.10 1.2000 CIRCULAR 12.000 12.000 0.0240  0.5000  0.5000 0.0000  0.00 No 1
17 P-112-111 255.00 13356 0.71  130.64 0.61 2.92 1.1500 CIRCULAR 12.000 12.000 0.0240  0.5000  0.5000 0.0000  0.00 No 1
18 P-116-112  12.67 13852 0.74 13760 4.75 0.92 7.2600 CIRCULAR 0.960 0.960 0.0240  0.5000  0.6000 0.0000  0.00 No 1
19 P-143-110 4546  127.24 132 12678 0.44 0.46 1.0100 CIRCULAR 14.040 14.040 0.0240  0.5000  0.5000 0.0000  0.00 No 1
20 P-144-143 2935 129.78 155 12958 3.66 0.20 0.6800 CIRCULAR 12.000 12.000 0.0120  0.5000  0.6000 0.0000  0.00 No 1
21 P-359-110  46.47  130.80 1.02 13042 4.08 0.38 0.8200 CIRCULAR 18.000 18.000 0.0120  0.5000  1.0000 0.0000  0.00 No 1
22 P-360-359 296.33 13350 1.71  130.85 1.06 2.66 0.9000 CIRCULAR 18.000 18.000 0.0120  0.5000  0.5000 0.0000  0.00 No 1
23 P-368-050 234.41 12511 159 12241 0.85 271 1.1500 CIRCULAR 12.000 12.000 0.0240  0.5000  1.0000 0.0000  0.00 No 1
24 P-369-368 2440 12632 1.66 12532 1.80 1.00 4.1000 CIRCULAR 12.000 12.000 0.0120  0.5000  0.7000 0.0000  0.00 No 1
25 P-Outfalll  59.86  120.38 0.45 120.20 0.00 0.18 0.3000 Arch 38.040 57.000 0.0240  0.5000  0.5000 0.0000  0.00 No 1
26 P-Outfall2 2521  118.66 0.00 118.62 0.00 0.04 0.1600 CIRCULAR 15.960 15.960 0.0240  0.5000  0.5000 0.0000  0.00 No 1



Pipe Results

SN Element Peak Time of Design Flow Peak Flow/ Peak Flow Travel Peak Flow Peak Flow Total Time Froude Reported
ID Flow Peak Flow Capacity DesignFlow  Velocity Time Depth Depth/ Surcharged Number Condition
Occurrence Ratio Total Depth
Ratio
(cfs) (days hh:mm) (cfs) (ft/sec) (min) (ft) (min)

1 P-022-048 0.27 0 12:25 2.53 0.11 294 017 0.19 0.23 0.00 Calculated

2 P-048-045 0.31 0 12:26 3.66 0.08 1.07 4.03 0.33 0.22 0.00 Calculated

3 P-049-048 0.12 0 12:10 2.35 0.05 220 0.27 0.13 0.15 0.00 Calculated

4 P-050-051 8.41 0 12:22 62.17 0.14 261 1.39 0.84 0.27 0.00 Calculated

5 P-050-082 1.27 0 12:20 3.87 0.33 6.07 0.11 0.34 0.41 0.00 Calculated

6 P-050-101 0.73 0 12:20 19.79 0.04 126 3.08 0.41 0.14 0.00 Calculated

7 P-050-341 0.20 0 12:30 10.08 0.02 2.86 0.24 0.21 0.21 0.00 Calculated

8 P-060-342 2.47 0 12:25 5.89 0.42 6.65 0.09 0.48 0.48 0.00 Calculated

9 P-083-110 0.80 0 12:09 3.08 0.26 253 012 0.83 1.00 111.00 SURCHARGED
10 P-084-110 1.83 0 12:09 3.41 0.54 439 016 0.83 1.00 110.00 SURCHARGED
11 P-085-110 2.03 0 12:09 2.67 0.76 20.94 0.03 0.83 1.00 113.00 SURCHARGED
12 P-086-111 0.79 0 12:20 4.69 0.17 4.88 0.05 0.83 1.00 39.00 SURCHARGED
13 P-087-111 2.14 0 12:25 4.77 0.45 8.09 0.02 0.83 1.00 58.00 SURCHARGED
14 P-088-112 0.02 0 06:56 0.01 2.19 2.76  0.09 0.08 1.00 1150.00 SURCHARGED
15 P-110-368  3.41 0 13:09 231 1.48 434 044 1.00 1.00 243.00 SURCHARGED
16 P-111-143 237 0 12:31 211 112 3.02 143 1.00 1.00 143.00 SURCHARGED
17 P-112-111 134 0 12:10 2.07 0.65 1.70 250 1.00 1.00 100.00 SURCHARGED
18 P-116-112 0.02 0 05:23 0.01 2.33 2.95 0.07 0.08 1.00 1139.00 SURCHARGED
19 P-143-110 1.29 0 13:55 2.93 0.44 1.61 047 117 1.00 204.00 SURCHARGED
20 P-144-143 156 0 12:20 3.19 0.49 199 0.25 1.00 1.00 148.00 SURCHARGED
21 P-359-110 1.61 0 12:08 10.29 0.16 154 0.50 1.50 1.00 117.00 SURCHARGED
22 P-360-359 1.61 0 12:08 10.77 0.15 1.68 294 1.50 1.00 78.00 SURCHARGED
23 P-368-050 4.01 0 12:20 2.07 1.94 529 0.74 0.92 0.92 0.00 > CAPACITY
24 P-369-368 1.29 0 12:20 7.81 0.16 1.64 0.25 1.00 1.00 182.00 SURCHARGED
25 P-Outfalll  9.33 0 12:21 38.81 0.24 245 041 0.96 0.30 0.00 Calculated
26 P-Outfall2  0.31 0 12:29 2.28 0.13 1.04 0.40 0.35 0.26 0.00 Calculated



Inlet Input

SN Element Inlet Manufacturer Inlet Number of Catchbasin Max (Rim) Inlet Initial Initial Ponded Grate
ID Manufacturer Part Location Inlets Invert Elevation Depth Water Water Area Clogging
Number Elevation Elevation Depth Factor

(ft) (f)  (ft) (f) () () (%)

11-2033-022 FHWA HEC-22 GENERIC N/A On Grade 1 121.92 127.00 5.08 12192 0.00 N/A 0.00
2 1-2033-049 FHWA HEC-22 GENERIC N/A On Grade 1 121.88 12659 4.71  121.88 0.00 N/A 0.00
31-2033-082 FHWA HEC-22 GENERIC N/A On Grade 1 126.31 131.23 492 12631 0.00 N/A 0.00
4 1-2033-083 FHWA HEC-22 GENERIC N/A On Grade 1 131.19 136.10 4.91 13119 0.00 N/A 0.00
5 1-2033-084 FHWA HEC-22 GENERIC N/A On Grade 1 132.19 13557 339 13219 0.00 N/A 0.00
6 1-2033-085 FHWA HEC-22 GENERIC N/A On Grade 1 131.28 136.39 511 13128 0.00 N/A 0.00
7 1-2033-086 FHWA HEC-22 GENERIC N/A On Grade 1 136.09 140.72 4.63  136.09 0.00 N/A 0.00
8 1-2033-087 FHWA HEC-22 GENERIC N/A On Grade 1 135.45 140.42 497 13545 0.00 N/A 0.00
9 1-2033-088 FHWA HEC-22 GENERIC N/A On Grade 1 137.77 142.83 5.06 137.77 0.00 N/A 0.00
10 1-2033-116 FHWA HEC-22 GENERIC N/A On Grade 1 137.79 142.84 5.05 137.79 0.00 N/A 0.00



Roadway & Gutter Input

SN Element Roadway Roadway Roadway Gutter Gutter Gutter Allowable
ID Longitudinal Cross Manning's Cross Width Depression Spread
Slope Slope Roughness  Slope
(ft/ft) (ft/ft) (ft/ft) (ft) (in) (ft)
1 1-2033-022 0.0178  0.0200 0.0160 0.0830 2.00 0.0000 7.00
2 1-2033-049 0.0100  0.0200 0.0160 0.0620 2.00 0.0656 7.00
3 1-2033-082 0.0110  0.0200 0.0160 0.0830 2.00 0.0000 7.00
4 1-2033-083 0.0091  0.0200 0.0160 0.0830 2.00 0.0000 7.00
5 1-2033-084 0.0177  0.0200 0.0160 0.0830 2.00 0.0000 7.00
6 1-2033-085 0.0091  0.0200 0.0160 0.0830 2.00 0.0000 7.00
7 1-2033-086 0.0264  0.0200 0.0160 0.0830 2.00 0.0000 7.00
8 1-2033-087 0.0264  0.0200 0.0160 0.0830 2.00 0.0000 7.00
9 1-2033-088 0.0083  0.0200 0.0160 0.0830 2.00 0.0000 7.00

10 1-2033-116 0.0083  0.0200 0.0160 0.0830 2.00 0.0000 7.00



Inlet Results

SN Element Peak  Peak Peak Flow Peak Flow Inlet Max Gutter Max Gutter Max Gutter Time of Total Total Time
ID Flow Lateral Intercepted Bypassing  Efficiency Spread Water Elev. Water Depth Max Depth Flooded  Flooded

Inflow by Inlet during Peak during Peak during Peak during Peak  Occurrence Volume

Inlet Flow Flow Flow Flow

(cfs) (cfs) (cfs) (cfs) (%) (ft) (ft) (ft) (days hh:mm) (ac-in) (min)
11-2033-022 021 021 0.21 0.00 99.99 1.48 127.12 0.12 012:25 0.00 0.00
21-2033-049 0.12 0.12 0.12 0.00 100.00 1.63 126.69 0.10 012:10 0.00 0.00
31-2033-082 224 224 1.24 1.00 55.48 8.36 131.52 0.29 012:20 0.00 0.00
41-2033-083 0.46  0.46 0.24 0.22 52.67 2.26 136.15 0.05 012:20 0.00 0.00
51-2033-084 0.72 0.72 0.15 0.57 20.31 2.36 135.62 0.05 012:09 2.58 67.00
6 1-2033-085 6.89  6.89 2.42 4.47 35.10 14.38 136.80 0.41 012:09 1.19 45.00
71-2033-086 0.60  0.60 0.05 0.55 8.19 2.05 140.76 0.04 012:20 0.00 0.00
81-2033-087 4.03  4.03 0.00 4.03 0.00 8.99 140.73 0.31 012:25 0.00 0.00
9 1-2033-088 0.89  0.89 0.68 0.21 76.06 5.38 143.06 0.23 005:08 146  1132.00
10 1-2033-116 0.75  0.75 0.60 0.14 80.99 4.77 143.06 0.22 005:23 1.33  1117.00



Storage Nodes

Storage Node : S-2033-050

Input Data

Invert Elevation (ft)
Max (Rim) Elevation (ft) .
Max (Rim) Offset (ft)
Initial Water Elevation (ft) .
Initial Water Depth (ft)
Ponded Area (ft?) ....
Evaporation Loss

Output Summary Results

Peak Inflow (cfs)
Peak Lateral Inflow (cfs) .
Peak Outflow (cfs)
Peak Exfiltration Flow Rate (cfm) .
Max HGL Elevation Attained (ft) ...
Max HGL Depth Attained (ft)

Average HGL Elevation Attained (ft)
Average HGL Depth Attained (ft)
Time of Max HGL Occurrence (days hh:mm) ..
Total Exfiltration Volume (1000-ft3) .
Total Flooded Volume (ac-in)
Total Time Flooded (min) ..
Total Retention Time (sec) ....




Quinhagak Street Reconstruction — E. Dowling Road to Askeland Drive
MOA PM&E Project #21-13

Proposed Stormwater System
SSA Report & Results



Project Description

FIlE NAME .o Quinhagak_SSA_Proposed_V1Test.SPF
Project Options
Flow Units ... . CFS
Elevation Type ... Elevation
Hydrology Method .... SCSTR-55
Time of Concentration (TOC) Method . .... SCSTR-55
Link Routing Method ............cccocuiiiiiiininceeccecc s Hydrodynamic
Enable Overflow Ponding at Nodes ... YES
Skip Steady State Analysis Time Periods . . NO
Analysis Options
Start ANAIYSIS ON ... 00:00:00 0:00:00
ENd ANALYSIS ON ... 00:00:00 0:00:00
Start Reporting On . 00:00:00 0:00:00
Antecedent Dry Days ... 0 days
Runoff (Dry Weather) Time Step .. ... 001:00:00 days hh:mm:ss
Runoff (Wet Weather) Time Step . . 000:05:00 days hh:mm:ss
Reporting Time Step 000:05:00 days hh:mm:ss
ROULING TiME SEEP ..ot 30 seconds
Number of Elements
Qty
Rain Gages .. .1
Subbasins. .22
.32
Junctions ... . 28
Outfalls ... 2
FIOW DIVETSIONS ...ttt 0
Inlets . 0
Storage Nodes .. .2
Pollutants ... 0
LANA USES ...ttt 0
Rainfall Details
SN Rain Gage Data Data Source Rainfall Rain State County Return Rainfall
ID Source ID Type Units Period Depth
(years) (inches)
1 MOA Time Series  MOA Design Storm Distribution ~ Cumulative inches 0.00

Rainfall
Distribution



Subbasin Summary

SN Subbasin Area Peak Rate Weighted Total Total Total Peak Time of
ID Factor Curve Rainfall Runoff Runoff Runoff  Concentration
Number Volume
(ac) (in) (in) (ac-in)  (cfs) (days hh:mm:ss)
11 0.04 484.00 88.00 246 132 0.05 0.04 0 00:08:43
24 0.59 484.00 88.00 246 135 0.80 0.38 0 00:20:51
3 63rd_lIsland 0.37 484.00 88.00 246 135 050 0.23 0 00:23:14
4 E1 0.56 484.00 88.00 246 135 0.75 033 0 00:25:41
5 E10 1.04 484.00 88.00 246 135 140 0.75 0 00:16:18
6 E10A 3.83 484.00 88.00 246 135 516 2.06 0 00:29:58
7 E11 1.08 484.00 75.00 246  0.63 0.68 021 0 00:36:45
8 E12 0.38 484.00 89.00 246 142 0.53 0.19 0 00:37:05
9 E2 0.09 484.00 88.00 246 134 0.13  0.08 0 00:13:00
10 E4 0.51 484.00 88.00 246 135 0.69 0.38 0 00:15:25
11 E5 12.55 484.00 88.00 246 135 1693 6.90 0 00:28:50
12 E8 1.30 484.00 88.00 246 135 176 0.76 0 00:25:58
13 E9 0.81 484.00 88.00 246 135 1.09 054 0 00:19:35
14 Quinhagak_63rd_lIsland 0.71 484.00 88.00 246 135 0.96 0.6 0 00:20:37
15 Quinhagak_Sag_East 5.82 484.00 88.00 246 135 7.85 331 0 00:26:58
16 Quinhagak_Sag_West 0.86 484.00 88.00 246 135 116 0.63 0 00:15:59
17 w4 0.62 484.00 88.00 246 135 0.83 037 0 00:23:40
18 W5 0.78 484.00 88.00 246 135 1.05 0.59 0 00:14:47
19 W6 0.12 484.00 88.00 246 134 0.16 0.09 0 00:14:25
20 w7 1.76 484.00 88.00 246 135 237 123 0 00:17:49
21 w8 3.17 484.00 88.00 246 135 427 214 0 00:19:06
22 W9 0.33 484.00 75.00 246  0.63 0.21 0.07 0 00:30:48



Node Summary

SN Element Element Invert Ground/Rim Initial Surcharge Ponded Peak Max HGL Max Min Time of Total Total Time
ID Type Elevation (Max) Water Elevation Area Inflow Elevation Surcharge Freeboard Peak Flooded  Flooded
Elevation Elevation Attained Depth  Attained Flooding Volume
Attained Occurrence
(ft) (ft) (ft) (ft) (ft)  (cfs) (ft) (ft) (ft) (days hh:mm) (ac-in) (min)
1 S-63A Junction 126.34 136.07  126.34 0.00 0.00 7.86 13191 0.00 4.16 0 00:00 0.00 0.00
2 5-63B Junction 131.80 14054  131.80 0.00 0.00 0.22 133.65 0.00 6.89 0 00:00 0.00 0.00
3 5-64B Junction 120.23 133.90 120.23 0.00 0.00 279 12334 0.00 10.56 0 00:00 0.00 0.00
4 5-64C Junction 122.24 136.78  122.24 0.00 0.00 072 12335 0.00 13.43 0 00:00 0.00 0.00
5 S-AE Junction 123.00 127.99  123.00 127.99 0.00 021 124.62 0.00 3.37 0 00:00 0.00 0.00
6 S-AW Junction 120.25 12777 12175 127.77 0.00 0.28 121.90 0.00 5.87 0 00:00 0.00 0.00
7 S-B1 Junction 128.23 136.00 128.23 0.00 0.00 046 13175 0.00 4.25 0 00:00 0.00 0.00
8 5-B2 Junction 124.66 135.06  124.66 0.00 0.00 120 128.38 0.00 6.68 0 00:00 0.00 0.00
9 S-B3 Junction 124.26 131.47  124.26 0.00 0.00 2.06 126.20 0.00 5.27 0 00:00 0.00 0.00
10 S-B4 Junction 123.72 130.72  125.19 1.10 0.00 019 12529 0.00 5.43 0 00:00 0.00 0.00
11 S-E1 Junction 140.45 14419  140.45 144.19 0.00 032 142.07 0.00 2.12 0 00:00 0.00 0.00
12 S-E2 Junction 138.98 14410  138.98 144.10 0.00 0.08 139.04 0.00 5.06 0 00:00 0.00 0.00
13 S-E3 Junction 135.70 142.87  135.70 142.87 0.00 330 13871 0.00 4.16 0 00:00 0.00 0.00
14 S-E4 Junction 133.28 140.28  133.28 140.28 0.00 0.37 13494 0.00 5.34 0 00:00 0.00 0.00
15 S-E5 Junction 129.12 13712 129.12 137.12 0.00 046 130.78 0.00 6.34 0 00:00 0.00 0.00
16 S-E6 Junction 129.36 135.69  130.86 135.69 0.00 0.00 130.86 0.00 4.83 0 00:00 0.00 0.00
17 S-E7 Junction 127.60 122.16  127.60 122.16 0.00 0.54 12837 0.00 0.80 0 00:00 0.00 0.00
18 S-0GS2 Junction 118.88 131.29  118.88 0.00 0.00 19.82 12252 0.00 8.76 0 00:00 0.00 0.00
19 S-Q1 Junction 127.15 136.16  127.15 0.00 0.00 13.70  130.19 0.00 5.97 0 00:00 0.00 0.00
20 S-Q2 Junction 126.62 135.48  126.62 0.00 0.00 13.70  129.48 0.00 6.00 0 00:00 0.00 0.00
21 Structure - (67)  Junction 119.53 121.26  119.53 121.26 0.00 0.28 119.90 0.00 2.35 0 00:00 0.00 0.00
22 W1 Junction 136.70 14419  136.70 144.19 0.00 0.34 13838 0.00 5.81 0 00:00 0.00 0.00
23 S-W2 Junction 135.00 144.09  135.00 144.09 0.00 0.77 136.76 0.00 7.32 0 00:00 0.00 0.00
24 S-W3 Junction 133.30 142.87  133.30 142.87 0.00 452 13542 0.00 7.45 0 00:00 0.00 0.00
25 S-W4 Junction 130.52 140.05  130.52 140.05 0.00 520 132.65 0.00 7.40 0 00:00 0.00 0.00
26 S-W5 Junction 127.74 136.89  127.74 136.89 0.00 6.15 130.29 0.00 6.60 0 00:00 0.00 0.00
27 S-W6 Junction 125.73 13420 125.73 134.20 0.00 14.73  128.37 0.00 5.82 0 00:00 0.00 0.00
28 S-W7 Junction 123.74 132.20 12374 132.20 0.00 17.15 126.78 0.00 5.42 0 00:00 0.00 0.00
29 Outfall-64th Outfall 120.38 19.82  121.36
30 Outfall-Askeland  Outfall 118.66 0.28 118.85
31 S-64A Storage Node 119.90 131.22  119.90 0.00 19.82  123.33 0.00 0.00

32 S-0GS1 Storage Node 119.75 13117 119.75 0.00 19.82 122.98 0.00 0.00



Link Summary

SN Element Element From To (Outlet) Length Inlet Outlet Average Diameter or Manning's Peak Design Flow Peak Flow/ Peak Flow Peak Flow Peak Flow Total Time Reported
ID Type (Inlet) Node Invert Invert Slope Height Roughness Flow Capacity DesignFlow  Velocity Depth Depth/ Surcharged Condition
Node Elevation Elevation Ratio Total Depth
Ratio
(ft) (ft) (ft) (%) (in) (cfs) (cfs) (ft/sec) (ft) (min)

10.28x  Pipe Structure - (67) Outfall-Askeland ~ 238.57  119.53  118.66 0.3600 18.000 0.0240 0.28 3.44 0.08 1.22 0.28 0.19 0.00 Calculated
2 P-63B  Pipe S-63A S-Q1 74.02  130.72  129.98 1.0000 18.000 0.0120 7.82 11.38 0.69 5.90 1.05 0.70 0.00 Calculated
3 P-63C  Pipe S-63B S-63A 300.33 13350  130.85 0.8800 18.000 0.0120 0.22 10.70 0.02 0.73 0.61 0.41 0.00 Calculated
4 P-64A  Pipe S-0GS2 Outfall-64th 166.57  121.10  120.38 0.4300 38.000 0.0240 19.82 46.53 0.43 4.04 1.20 0.38 0.00 Calculated
5 P-64B  Pipe S-64B S-64A 4444 12173 12150 0.5200 42.000 0.0240 2.89 39.21 0.07 114 172 0.49 0.00 Calculated
6 P-64C  Pipe S-64C S-64B 213.07 122.89  121.83 0.5000 36.000 0.0240 0.71 25.48 0.03 0.72 0.98 0.33 0.00 Calculated
7 P-A2 Pipe S-AW Structure - (67) 50.16 121.75  120.75 1.9900 18.000 0.0120 0.28 16.07 0.02 3.27 0.14 0.10 0.00 Calculated
8 P-A3 Pipe S-AE S-AW 33.80 12450 12310 4.1400 12.000 0.0120 0.21 7.86 0.03 4.14 0.12 0.12 0.00 Calculated
9 P-B1 Pipe S-B1 S-ES 2385 13155 130.80 3.1400 12.000 0.0120 0.46 6.84 0.07 4.44 0.19 0.19 0.00 Calculated
10 P-B2 Pipe S-B2 S-W6 16.05  128.04  127.40 4.0000 12.000 0.0150 1.20 6.17 0.19 3.26 0.65 0.65 0.00 Calculated
11 P-B3 Pipe S-B3 S-64B 17.35 125,67 124.80 5.0100 12.000 0.0120 2.06 8.64 0.24 6.33 0.43 0.43 0.00 Calculated
12 P-B4 Pipe S-B4 S-64B 2740 12519  123.00 7.9900 12.000 0.0120 0.19 10.91 0.02 4.88 0.21 0.21 0.00 Calculated
13 PC-1 Pipe S-E1 S-w1 3400 14195 138,50 10.1500 12.000 0.0120 0.32 12.29 0.03 6.40 0.12 0.12 0.00 Calculated
14 PC-2 Pipe S-E2 S-W2 35.00 13898 136.26 7.7700 12.000 0.0120 0.08 10.76 0.01 0.44 0.28 0.28 0.00 Calculated
15 PC-3 Pipe S-W3 S-E3 3400 137.20 13456 7.7600 12.000 0.0150 3.30 6.49 0.51 5.20 0.75 0.75 0.00 Calculated
16 PC-4 Pipe S-E4 S-w4 3400 13478  133.42 4.0000 12.000 0.0120 0.37 7.72 0.05 4.73 0.15 0.15 0.00 Calculated
17 PC-5 Pipe S-E5 S-W5 33.80 130.62  129.34 3.7900 15.000 0.0120 0.46 13.62 0.03 2.23 0.55 0.44 0.00 Calculated
18 PC-6 Pipe S-E6 $-Q2 3451 130.86  129.48 4.0000 12.000 0.0120 0.00 7.72 0.00 0.00 0.00 0.00 0.00 Calculated
19 PC-7 Pipe S-E7 S-W7 3400 128.17  126.81 4.0000 12.000 0.0120 0.54 7.72 0.07 5.22 0.19 0.19 0.00 Calculated
20 P-OGS1 Pipe S-64A S-0GS1 10.00 12140 121.35 0.5000 42.000 0.0120 19.82 77.07 0.26 4.68 1.78 0.51 0.00 Calculated
21 P-OGS2 Pipe S-0GS1 S-0GS2 1000 121.25 121.20 0.5000 42.000 0.0120 19.82 77.07 0.26 4.91 1.53 0.44 0.00 Calculated
22 PW-1  Pipe S-w1 S-W2 159.38  138.20  136.61 1.0000 18.000 0.0120 0.33 11.38 0.03 2.82 0.18 0.12 0.00 Calculated
23 P-W2  Pipe S-W2 S-W3 159.76  136.50  134.90 1.0000 18.000 0.0120 0.77 11.39 0.07 2.16 0.39 0.26 0.00 Calculated
24 P-W3  Pipe S-W3 S-w4 267.89 13480  132.12 1.0000 24.000 0.0120 4.51 2451 0.18 5.71 0.60 0.30 0.00 Calculated
25 P-W4  Pipe S-W4 S-W5 267.86  132.02  129.34 1.0000 24.000 0.0120 5.20 2451 0.21 5.16 0.78 0.39 0.00 Calculated
26 P-W5  Pipe S-W5 S-Q1 4818 12924 12876 1.0000 24.000 0.0120 6.06 24.46 0.25 3.28 1.24 0.62 0.00 Calculated
27 P-W6  Pipe S-Q1 $-Q2 4264 12865 12822 1.0000 24.000 0.0120 13.70 24.50 0.56 5.84 1.40 0.70 0.00 Calculated
28 P-W7  Pipe $-Q2 S-W6 7891 12812  127.33 1.0000 24.000 0.0120 13.70 2451 0.56 6.85 1.22 0.61 0.00 Calculated
29 P-W8  Pipe S-W6 S-W7 18851  127.23  125.35 1.0000 30.000 0.0120 14.73 44.43 0.33 5.82 1.28 0.52 0.00 Calculated
30 PW-9  Pipe S-w7 S-64A 4135 12524  124.83 1.0000 30.000 0.0120 17.14 44.44 0.39 6.58 1.30 0.52 0.00 Calculated



Junction Input

SN Element Invert Ground/Rim Ground/Rim Initial Initial Surcharge Surcharge Ponded Minimum
ID Elevation (Max) (Max) Water Water Elevation Depth Area Pipe
Elevation Offset Elevation Depth Cover

(ft) (ft) (ft) (f)  (f (ft) (f) () (in)

1 S-63A 126.34 136.07 9.73  126.34 0.00 0.00 -136.07 0.00 0.00
2 5-63B 131.80 140.54 8.74  131.80 0.00 0.00  -140.54 0.00 0.00
3 5-64B 120.23 133.90 13.67  120.23  0.00 0.00 -133.90 0.00 0.00
4 5-64C 122.24 136.78 1454  122.24 0.00 0.00 -136.78 0.00 0.00
5 S-AE 123.00 127.99 499  123.00 0.00 127.99 0.00 0.00 0.00
6 S-AW 120.25 127.77 752 12175 150 127.77 0.00 0.00 0.00
7 S-B1 128.23 136.00 777 12823 0.00 0.00 -136.00 0.00 0.00
8 5-B2 124.66 135.06 10.40  124.66 0.00 0.00 -135.06 0.00 0.00
9 S-B3 124.26 131.47 721 12426 0.00 0.00 -131.47 0.00 0.00
10 S-B4 123.72 130.72 7.00 12519 147 110  -129.62 0.00 0.00
11 S-E1 140.45 144.19 3.74 14045 0.00 144.19 0.00 0.00 0.00
12 S-E2 138.98 144.10 512 13898 0.00 144.10 0.00 0.00 0.00
13 S-E3 135.70 142.87 7.17 13570 0.00 142.87 0.00 0.00 0.00
14 S-E4 133.28 140.28 7.00 13328 0.00 140.28 0.00 0.00 0.00
15 S-E5 129.12 137.12 8.00 129.12 0.00 137.12 0.00 0.00 0.00
16 S-E6 129.36 135.69 6.33  130.86 1.50 135.69 0.00 0.00 0.00
17 S-E7 127.60 122.16 -5.44 12760 0.00 122.16 0.00 0.00 0.00
18 S-0GS2 118.88 131.29 12.41  118.88 0.00 0.00 -131.29 0.00 0.00
19 S-Q1 127.15 136.16 9.01 127.15 0.00 0.00 -136.16 0.00 0.00
20 S-Q2 126.62 135.48 8.86 126.62 0.00 0.00 -135.48 0.00 0.00
21 Structure - (67) 119.53 121.26 173 11953 0.00 121.26 0.00 0.00 0.00
22 S-W1 136.70 144.19 749  136.70 0.00 144.19 0.00 0.00 0.00
23 S-W2 135.00 144.09 9.09 135.00 0.00 144.09 0.00 0.00 0.00
24 S-W3 133.30 142.87 9.57 13330 0.00 142.87 0.00 0.00 0.00
25 S-W4 130.52 140.05 9.53 13052 0.00 140.05 0.00 0.00 0.00
26 S-W5 127.74 136.89 9.15 127.74 0.00 136.89 0.00 0.00 0.00
27 S-W6 125.73 134.20 8.47 12573 0.00 134.20 0.00 0.00 0.00

28 S-W7 123.74 132.20 8.46  123.74 0.00 132.20 0.00 0.00 0.00



Junction Results

SN Element Peak Peak MaxHGL Max HGL Max Min Average HGL Average HGL Time of Time of Total Total Time
ID Inflow Lateral Elevation Depth Surcharge Freeboard Elevation Depth Max HGL Peak Flooded  Flooded

Inflow Attained Attained Depth  Attained Attained Attained  Occurrence Flooding Volume

Attained Occurrence

(cfs) (cfs) (fr) (ft) (ft) (ft) (ft) (ft) (days hh:mm) (days hh:mm) (ac-in) (min)
1 S-63A 786 7.64 13191 5.57 0.00 4.16 131.04 4.70 0 12:25 0 00:00 0.00 0.00
2 5-63B 0.22 022 133.65 1.86 0.00 6.89 133.50 171 0 12:21 0 00:00 0.00 0.00
3 5-64B 279 0.00 12334 3.11 0.00 10.56 122.19 1.96 0 12:24 0 00:00 0.00 0.00
4 5-64C 072 072 12335 111 0.00 13.43 123.02 0.78 0 12:24 0 00:00 0.00 0.00
5 S-AE 021 021 124.62 1.62 0.00 3.37 124.42 1.42 0 12:30 0 00:00 0.00 0.00
6 S-AW 0.28 0.07 121.90 1.65 0.00 5.87 121.83 1.58 0 12:30 0 00:00 0.00 0.00
7 S-B1 0.46 046 13175 3.52 0.00 4.25 131.49 3.26 0 12:20 0 00:00 0.00 0.00
8 5-B2 120 120 12838 3.72 0.00 6.68 128.04 3.38 0 12:23 0 00:00 0.00 0.00
9 S-B3 2.06 2.06 126.20 1.94 0.00 5.27 125.83 1.57 0 12:25 0 00:00 0.00 0.00
10 S-B4 019 019 125.29 1.57 0.00 5.43 125.24 1.52 0 12:34 0 00:00 0.00 0.00
11 S-E1 032 032 14207 1.62 0.00 2.12 141.94 1.49 0 12:25 0 00:00 0.00 0.00
12 S-E2 0.08 0.08 139.04 0.06 0.00 5.06 139.01 0.03 0 12:15 0 00:00 0.00 0.00
13 S-E3 330 330 13871 3.01 0.00 4.16 137.62 1.92 0 12:25 0 00:00 0.00 0.00
14 S-E4 037 037 134.94 1.66 0.00 5.34 134.79 151 0 12:15 0 00:00 0.00 0.00
15 S-E5 0.46 0.00 130.78 1.66 0.00 6.34 130.62 1.50 0 12:20 0 00:00 0.00 0.00
16 S-E6 0.00 0.00 130.86 1.50 0.00 4.83 130.86 1.50 0 00:00 0 00:00 0.00 0.00
17 S-E7 0.54 054  128.37 0.77 0.00 0.80 128.23 0.63 0 12:20 0 00:00 0.00 0.00
18 S-0GS2 19.82 0.00 12252 3.64 0.00 8.76 121.64 2.76 0 12:24 0 00:00 0.00 0.00
19 S-Q1 1370  0.00  130.19 3.04 0.00 5.97 129.20 2.05 0 12:25 0 00:00 0.00 0.00
20 S-Q2 1370  0.00  129.48 2.86 0.00 6.00 128.62 2.00 0 12:25 0 00:00 0.00 0.00
21 Structure - (67) 0.28 0.00 119.90 0.37 0.00 2.35 119.73 0.20 0 12:32 0 00:00 0.00 0.00
22 W1 0.34 0.04 138.38 1.68 0.00 5.81 138.22 1.52 0 12:22 0 00:00 0.00 0.00
23 S-W2 0.77 038 136.76 1.76 0.00 7.32 136.56 1.56 0 12:20 0 00:00 0.00 0.00
24 S-W3 452 060 13542 2.12 0.00 7.45 135.02 1.72 0 12:21 0 00:00 0.00 0.00
25 S-W4 520 037 132.65 2.13 0.00 7.40 132.26 1.74 0 12:21 0 00:00 0.00 0.00
26 S-W5 6.15 057  130.29 2.55 0.00 6.60 129.56 1.82 0 12:23 0 00:00 0.00 0.00
27 S-W6 1473  0.09 12837 2.64 0.00 5.82 127.66 1.93 0 12:23 0 00:00 0.00 0.00
28 S-W7 17.15 212 126.78 3.04 0.00 5.42 125.83 2.09 0 12:22 0 00:00 0.00 0.00



Pipe Input

SN Element Length Inlet Inlet Outlet Outlet Total Average Pipe Pipe  Pipe Manning's Entrance Exit/Bend Additional Initial Flap  No. of
ID Invert Invert Invert Invert Drop Slope Shape Diameter or Width Roughness  Losses Losses Losses Flow Gate Barrels
Elevation Offset Elevation Offset Height
(ft) (f)y (fy) (f) (fy (fy) (%) (in)  (in) (cfs)

1 0.28x 23857 11953 0.00 118.66 0.00 0.87 0.3600 CIRCULAR 18.000 18.000 0.0240  0.5000  0.5000 0.0000 0.00 No 1
2 P-63B 7402 130.72 438 129.98 283 0.74 1.0000 CIRCULAR 18.000 18.000 0.0120  0.5000  0.7000 0.0000 0.00 No 1
3 P-63C 300.33 13350 1.71  130.85 4.51 2.66 0.8800 CIRCULAR 18.000 18.000 0.0120  0.5000  0.5000 0.0000 0.00 No 1
4 P-64A  166.57 121.10 222 120.38 0.00 0.72 0.4300 Arch 38.040 57.000 0.0240  0.5000  0.5000 0.0000 0.00 No 1
5 P-64B 4444 12173 150 12150 1.60 0.23 0.5200 CIRCULAR 42.000 42.000 0.0240  0.5000  0.5000 0.0000 0.00 No 1
6 P-64C 21307 122.89 065 121.83 1.60 1.06 0.5000 CIRCULAR 36.000 36.000 0.0240  0.5000  0.5000 0.0000 0.00 No 1
7 P-A2 50.16 121.75 150 120.75 1.22 1.00 1.9900 CIRCULAR 18.000 18.000 0.0120  0.5000  0.8000 0.0000 0.00 No 1
8 P-A3 33.80 12450 150 12310 2.85 1.40 4.1400 CIRCULAR 12.000 12.000 0.0120  0.5000  0.6000 0.0000 0.00 No 1
9 P-B1 2385 13155 332 130.80 1.68 0.75 3.1400 CIRCULAR 12.000 12.000 0.0120  0.5000  0.6000 0.0000 0.00 No 1
10 P-B2 16.05 128.04 3.38 12740 1.67 0.64 4.0000 CIRCULAR 12.000 12.000 0.0150 0.5000  0.6000 0.0000 0.00 No 1
11 P-B3 17.35 125,67 1.41 12480 4.57 0.87 5.0100 CIRCULAR 12.000 12.000 0.0120 0.5000  1.0000 0.0000 0.00 No 1
12 P-B4 2740 12519 147  123.00 277 2.19 7.9900 CIRCULAR 12.000 12.000 0.0120 0.5000  1.0000 0.0000 0.00 No 1
13 PC-1 34.00 14195 150 13850 1.80 3.45 10.1500 CIRCULAR 12.000 12.000 0.0120  0.5000  0.6000 0.0000 0.00 No 1
14 PC-2 35.00 13898 0.00 136.26 1.26 2.72 7.7700 CIRCULAR 12.000 12.000 0.0120  0.5000  0.6000 0.0000 0.00 No 1
15 PC-3 3400 13720 390 13456 -1.14 2.64 7.7600 CIRCULAR 12.000 12.000 0.0150 0.5000  0.6000 0.0000 0.00 No 1
16 PC-4 34.00 13478 150 13342 290 1.36 4.0000 CIRCULAR 12.000 12.000 0.0120 0.5000  0.6000 0.0000 0.00 No 1
17 PC-5 33.80 130.62 150 12934 1.60 1.28 3.7900 CIRCULAR 15.000 15.000 0.0120  0.5000  0.6000 0.0000 0.00 No 1
18 PC-6 3451 13086 150 129.48 2.86 1.38 4.0000 CIRCULAR 12.000 12.000 0.0120  0.5000  0.6000 0.0000 0.00 No 1
19 PC-7 34.00 12817 057 126.81 3.07 1.36 4.0000 CIRCULAR 12.000 12.000 0.0120  0.5000  0.6000 0.0000 0.00 No 1
20 P-OGS1  10.00 121.40 150 121.35 1.60 0.05 0.5000 CIRCULAR 42.000 42.000 0.0120  0.5000  0.5000 0.0000 0.00 No 1
21 P-0GS2  10.00 121.25 150 121.20 232 0.05 0.5000 CIRCULAR 42.000 42.000 0.0120  0.5000  0.5000 0.0000 0.00 No 1
22 PW-1 159.38  138.20 150 13661 1.61 1.59 1.0000 CIRCULAR 18.000 18.000 0.0120  0.5000  0.5000 0.0000 0.00 No 1
23 P-W2 159.76 13650 1.50 13490 1.60 1.60 1.0000 CIRCULAR 18.000 18.000 0.0120  0.5000  0.5000 0.0000 0.00 No 1
24 P-W3 267.89 13480 150 13212 1.60 2.68 1.0000 CIRCULAR 24.000 24.000 0.0120  0.5000  0.5000 0.0000 0.00 No 1
25 P-w4 267.86  132.02 150 129.34 1.60 2.68 1.0000 CIRCULAR 24.000 24.000 0.0120  0.5000  0.5000 0.0000 0.00 No 1
26 P-W5 48.18 129.24 150 12876 161 0.48 1.0000 CIRCULAR 24.000 24.000 0.0120  0.5000  0.5000 0.0000 0.00 No 1
27 P-W6 42.64 12865 150 12822 160 0.43 1.0000 CIRCULAR 24.000 24.000 0.0120  0.5000  0.5000 0.0000 0.00 No 1
28 P-W7 7891 12812 150 12733 1.60 0.79 1.0000 CIRCULAR 24.000 24.000 0.0120  0.5000  0.5000 0.0000 0.00 No 1
29 P-wW8 188,51  127.23 150 12535 1.61 1.89 1.0000 CIRCULAR 30.000 30.000 0.0120  0.5000  0.5000 0.0000 0.00 No 1
30 PW-9 4135 12524 150 12483 493 0.41 1.0000 CIRCULAR 30.000 30.000 0.0120  0.5000  0.7000 0.0000 0.00 No 1



Pipe Results

SN Element Peak Time of Design Flow Peak Flow/ Peak Flow Travel Peak Flow Peak Flow Total Time Froude Reported
ID Flow Peak Flow Capacity DesignFlow  Velocity Time Depth Depth/ Surcharged Number Condition
Occurrence Ratio Total Depth
Ratio
(cfs) (days hh:mm) (cfs) (ft/sec) (min) (ft) (min)

1 0.28x 0.28 0 12:32 3.44 0.08 122 326 0.28 0.19 0.00 Calculated
2 P-63B 7.82 0 12:25 11.38 0.69 590 0.21 1.05 0.70 0.00 Calculated
3 P-63C 0.22 0 12:21 10.70 0.02 0.73 6.86 0.61 0.41 0.00 Calculated
4 P-64A  19.82 0 12:24 46.53 0.43 4.04 0.69 1.20 0.38 0.00 Calculated
5 P-64B 2.89 0 12:29 39.21 0.07 114 0.65 1.72 0.49 0.00 Calculated
6 P-64C 0.71 0 12:19 25.48 0.03 0.72  4.93 0.98 0.33 0.00 Calculated
7 P-A2 0.28 0 12:30 16.07 0.02 3.27 0.26 0.14 0.10 0.00 Calculated
8 P-A3 0.21 0 12:30 7.86 0.03 414 0.14 0.12 0.12 0.00 Calculated
9 P-B1 0.46 0 12:20 6.84 0.07 4.44  0.09 0.19 0.19 0.00 Calculated
10 P-B2 1.20 0 12:20 6.17 0.19 3.26 0.08 0.65 0.65 0.00 Calculated
11 P-B3 2.06 0 12:25 8.64 0.24 6.33 0.05 0.43 0.43 0.00 Calculated
12 P-B4 0.19 0 12:30 10.91 0.02 4.88 0.09 0.21 0.21 0.00 Calculated
13 PC-1 0.32 0 12:25 12.29 0.03 6.40 0.09 0.12 0.12 0.00 Calculated
14 PC-2 0.08 0 12:15 10.76 0.01 0.44 133 0.28 0.28 0.00 Calculated
15 PC-3 3.30 0 12:25 6.49 0.51 520 011 0.75 0.75 0.00 Calculated
16 PC-4 0.37 0 12:15 7.72 0.05 473 012 0.15 0.15 0.00 Calculated
17 PC-5 0.46 0 12:20 13.62 0.03 223 025 0.55 0.44 0.00 Calculated
18 PC-6 0.00 0 00:00 7.72 0.00 0.00 0.00 0.00 0.00 Calculated
19 PC-7 0.54 0 12:20 7.72 0.07 522 011 0.19 0.19 0.00 Calculated
20 P-OGS1  19.82 0 12:24 77.07 0.26 468 0.04 1.78 0.51 0.00 Calculated
21 P-OGS2  19.82 0 12:24 77.07 0.26 491 0.03 1.53 0.44 0.00 Calculated
22 PW-1 0.33 0 12:22 11.38 0.03 2.82 094 0.18 0.12 0.00 Calculated
23 P-W2 0.77 0 12:20 11.39 0.07 216 1.23 0.39 0.26 0.00 Calculated
24 P-W3 4.51 0 12:22 2451 0.18 571 0.78 0.60 0.30 0.00 Calculated
25 P-w4 5.20 0 12:21 2451 0.21 516 0.87 0.78 0.39 0.00 Calculated
26 P-W5 6.06 0 12:22 24.46 0.25 3.28 024 1.24 0.62 0.00 Calculated
27 P-W6 13.70 0 12:25 24.50 0.56 584 0.12 1.40 0.70 0.00 Calculated
28 P-W7 13.70 0 12:25 2451 0.56 6.85 0.19 1.22 0.61 0.00 Calculated
29 P-W8 14.73 0 12:23 44.43 0.33 582 0.54 1.28 0.52 0.00 Calculated
30 PW-9 17.14 0 12:22 44.44 0.39 6.58 0.10 1.30 0.52 0.00 Calculated



Storage Nodes

Storage Node : S-64A

Input Data

Invert Elevation (ft)
Max (Rim) Elevation (ft) .
Max (Rim) Offset (ft)
Initial Water Elevation (ft) .
Initial Water Depth (ft)
Ponded Area (ft?) ....
Evaporation Loss

Output Summary Results

Peak Inflow (cfs)
Peak Lateral Inflow (cfs) .
Peak Outflow (cfs)
Peak Exfiltration Flow Rate (cfm) .
Max HGL Elevation Attained (ft) ...
Max HGL Depth Attained (ft)

Average HGL Elevation Attained (ft)
Average HGL Depth Attained (ft)
Time of Max HGL Occurrence (days hh:mm) ..
Total Exfiltration Volume (1000-ft3) .
Total Flooded Volume (ac-in)
Total Time Flooded (min) ..
Total Retention Time (sec) ....




Storage Node : S-OGS1

Input Data
Invert Elevation (ft) ........cccoeerrenneeee e 119.75
Max (Rim) Elevation (ft) ........ccocooverneiineenreeeceeas 131.17

Max (Rim) Offset (ft)
Initial Water Elevation (ft) .
Initial Water Depth (ft)
Ponded Area (ft?) ....
Evaporation Loss

Output Summary Results

Peak INFIOW (CFS) ...vevivieeeiieeee e
Peak Lateral Inflow (cfs) .
Peak Outflow (cfs)

Peak Exfiltration Flow Rate (cfm)
Max HGL Elevation Attained (ft) ..
Max HGL Depth Attained (ft)
Average HGL Elevation Attained (ft) ...
Average HGL Depth Attained (ft) ....
Time of Max HGL Occurrence (days hh:mm)
Total Exfiltration Volume (1000-ft3)
Total Flooded Volume (ac-in)
Total Time Flooded (MiN) .....ccoooeiireiriiineeeseeseees 0
Total Retention TiMe (SEC) ....vovvreveeerreirieirieereeeeeieeas 0




