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APPROVAL OF THE MARKET DISTRICT OF THE EAST VILLAGE MASTER PLAN
AS AN ELEMENT OF THE PLANDSM: CREATING OUR TOMORROW PLAN

WHEREAS, on April 25, 2016, by Roll Call No. 16-0717, the City Council adopted Plan DSM: Creating
Our Tomorrow, which identified preparation of plans and programs to identify infill and redevelopment
properties as an intermediate action step of implementation, including areas such as the southern portion
of the downtown Historic East Village neighborhood referred to as the “Market District”; and

WHEREAS, Market District Development was identified as a high priority in the 2017-2018 Action
Agenda for the GuideDSM strategic plan, and the District area is recognized for its significant
redevelopment potential as an emerging mixed-use downtown neighborhood that could incorporate green
building techniques and design, and further bolster the strength of the Historic East Village; and

WHEREAS, on December 4, 2017, by Roll Call No. 17-2042, the City Council approved a Professional
Services Agreement with HDR Engineering, Inc. for master planning and an infrastructure analysis for
the Market District Study, which study was intended in part to build from the basic ideas proposed in
the 2010 “Market District of East Village Urban Design Study”; and

WHEREAS, the Market District of the East Village Master Plan prepared by HDR Engineering, Inc.
focuses on mobility enhancements, key infrastructure that needs to be addressed to support the
development, a park and open space system, and urban form within the District, as well as sustainability
features proposed through the District; and

WHEREAS, the intent for the Market District as demonstrated through the Master Plan is a dense,
walkable, urban, mixed-use neighborhood providing a variety of housing options, office/workplace
opportunities, neighborhood retail, and recreational, quality of life and park amenities, by bolstering,
supporting and integrating into and with the more established and existing Historic East Village
Neighborhood; and

WHEREAS, if developed according to the Master Plan, the Market District could add approximately
3,400 housing units and approximately 300,000 square feet of new commercial office and retail space;
and

WHEREAS, the Master Plan was developed by HDR Engineering, Inc. with input from the East Village
Master Plan Steering Committee comprised of area business and property owners, developers, design
professionals, and similar stakeholders; and

WHEREAS, on October 3, 2019, the City Plan and Zoning Commission considered the proposed
Market District of the East Village Master Plan District and voted 10-0 to recommend approval of the
Master Plan as an element of the existing PlanDSM: Creating Our Tomorrow Plan, as stated in the
attached communication from the Commission.
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NOW, THEREFORE BE IT RESOLVED, by the City Council of the City of Des Moines, lowa, that
the attached communication from the Plan and Zoning Commission is hereby received and filed, and that
the Market District of the East Village Master Plan is hereby approved and adopted as an element of the
existing PlanDSM: Creating Our Tomorrow Plan.

(Council Communication No. [q e 2 4 D

MOVED BY

TO APPROVE.

APPROVED AS TO FORM:

Glenna K. Frank, Assistant City Attorney

(21-2019-4.19)

COUNCIL ACTION YEAS NAYS PASS ABSENT

COWNIE

BOESEN

COLEMAN

GATTO

GRAY

MANDELBAUM

WESTERGAARD

TOTAL

MOTION CARRIED APPROVED

Mayor

CERTIFICATE

I,PK Cﬂ‘\@-’lky City Clerk of said City hereby
certify4hat at a meeting of the City Council of said
City of Des Moines, held on the above date, among
other proceedings the above was adopted.

IN WITNESS WHEREOF, I have hereunto set my
hand and affixed my seal the day and year first
above written.

City Clerk
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COMMUNITY DEVELOPMENT

Date

October 15, 2019 Agenda Item _SL

Roll Call #

Honorable Mayor and City Council
City of Des Moines, lowa

Members:

Communication from the City Plan and Zoning Commission advising that at their October 3,
2018 meeting, the following action was taken regarding a City initiated request to Amend
the PlanDSM Creating Our Tomorrow Plan to adopt the Market District of the East Village
Master Plan as an element.

COMMISSION RECOMMENDATION:
After public hearing, the members voted 10-0 as follows:

Commission Action: Yes Nays Pass Absent
Francis Boggus
Dory Briles

Abby Chungath
David Courard-Hauri
Jacqueline Easley
Jann Freed X
John “Jack” Hilmes X
Lisa Howard
Carolyn Jenison
Greg Jones
William Page
Rocky Sposato
Steve Wallace
Greg Wattier X
Emily Webb X

KX XXX

X

XKoo XX

APPROVAL of an amendment to the PlanDSM - Creating Our Tomorrow Comprehensive
Plan to adopt the Market District of the East Village Master Plan as an element.

(21-2019-4.19)
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STAFF RECOMMENDATION TO THE COMMISSION

Staff recommends approval of an amendment to the PlanDSM - Creating Our Tomorrow
Comprehensive Plan to adopt the Market District of the East Village Master Plan as an
element.

STAFF REPORT TO THE PLANNING COMMISSION

. GENERAL INFORMATION

Background: The PlanDSM — Creating Our Tomorrow Comprehensive Plan was
adopted on April 26, 2016. PlanDSM specifically recognized the paramount linkage
between land use, transportation, housing, economic development, public infrastructure
and utilities, parks and recreation, and social equity to develop a sustainable
community. Preparation of plans and programs to identify infill and redevelopment
properties (Market District of the East Village) was identified as an intermediate action
step in the Implementation Chapter. Focusing economic development efforts in strategic
locations for continued vitality and growth was also identified in the Goals and Policies
of the Economic Development Chapter of PlanDSM. The goal of the Market District of
the East Village Master Plan is to create a walkable urban neighborhood that will
support and supplement the on-going redevelopment activity in both Downtown Des
Moines and the East Village. The Des Moines’ City Council provided funding for these
action items as a result of the GuideDSM Strategic Plan process.

1. State and Regional Planning Influences: The City has participated in several State
and regional planning efforts that serve as background to and provide general land use
and economic development planning guidance for the future.

Jowa Smart Planning Legislation

The lowa Smart Planning Act (lowa Code Chapter 18B) was approved in 2010. The
legislation articulated 10 lowa Smart Planning Principles to be considered when any
development decision is made and recommended core elements for inclusion in
Comprehensive Plans. Land Use and Economic Development are two of the core
elements on that list.

DART Forward 2035

DART Forward 2035 was initially adopted in 2011 and provided a long-range vision for
what the Transit Authority and the transit system could become. Residents of Des
Moines were active participants in the planning process which resulted in a new transit
system that added service in growth areas; provided for faster travel with less wait time;
offered an increased number of transfer points; and, provided additional crosstown
service. Transit is a key element in planning for the future of Des Moines. The DART
Forward 2035 document serves as the background for transit growth in the City. During
2016, DART provided a 5-year update to the Plan. This plan for investment in transit
has resulted in:

» A 9 percent increase in ridership from 2013 to 2015;

Eommitiily Desslepment Bvparnment = § hiseane /2 Y. Armory Building * 402 Robert D. Ray Drive « Des Moines, |A 50309-1881
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» Opening of a new transit station in downtown Des Moines with launch of a
redesigned route network;

o Shorter wait times between trips;

« Service later on weekdays and earlier and later on weekends to better align with

retail hours; and
« Additional or expanded routes to serve more places in the region.

The Tomorrow Plan

Coordinated by the Des Moines Area Metropolitan Planning Organization, The
Tomorrow Plan was a three-year planning process that included 17 cities and four
counties within the greater Des Moines area. This collaborative effort aligned economic,
social and environmental issues to provide for the long-term health of the region. The
Tomorrow Plan focuses around four overarching goals and includes initiatives for their
implementation:

e Create a resilient regional economy;

e Improve the region’s environmental health and access to the outdoors;
o Further the health and well-being of all residents in the region; and,

e Increase regional cooperation and efficiency at all levels.

Mobilizing Tomorrow

Also coordinated by the Des Moines Area Metropolitan Planning Organization, The
Mobilizing Tomorrow Plan is the Long-Range Transportation Plan vision and
implementation follow-up to The Tomorrow Plan regional comprehensive plan. This
Plan focuses around four overarching transportation goals for the region and includes
an implementation:

¢ Enhance multimodal transportation options.
e Manage and optimize transportation infrastructure and services.

e Improve the region’s environmental health.

e Further the health, safety and well-being of all residents in the region.

PlanDSM - Creating Our Tomorrow

PlanDSM is the City of Des Moines’ Comprehensive Plan consists of a vision priorities
and goals that will guide Des Moines into the future; goals and policies for eight different
Plan elements (including Land Use and Economic Development); an implementation
chapter describing how the Plan can be realized; and a Future Land Use Map.

Economic Development Goals from PlanDSM include:

e Foster economic prosperity and stability by retaining existing businesses and
recruiting new businesses.

e Focus economic development efforts in strategic locations for continued
vitality and growth.

e Recognize livability as a key aspect to economic development.

e Foster a sustainable economy.

-
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GuideDSM — Des Moines Strategic Plan 2015-2020-2031

GuideDSM, the City of Des Moines’ Strategic Plan, consists of missions, vision
priorities, and goals to address future needs and inform development of yearly budgets
and capital improvements over a five fiscal year period.

Economic Development Goals from GuideDSM include:

s Involved community — residents and businesses.
e Thriving regional economy.
e Recognized leader in community sustainability.

2. Project Funding: In 2016, the City Council appropriated $452,747 in funding for
completion of the Market District of the East Village Master Plan.

3. Plan Process: Market District of the East Village Master Plan (see attachment) was
broken into phases emphasizing extensive public outreach to allow City residents to
provide continuous community input into Plan development:

e Inventory and Analysis phase involved staff and consultants gathering information to
learn about the existing environment of the Market District.

e Market Assessment phase involved a real estate market assessment and evaluating
development potential.

» Visioning phase involved specific key stakeholder interviews, a visioning session,
and a three-day interactive design workshop.

e Development Program phase involved creation of a development program for use
during the three-day design workshop and comprised key findings, specific elements
necessary to achieve objectives of the Market District of the East Village Master.

Plan.

o Master Plan phase involved the three-day iterative Design Charrette to test and
refine key framework elements and development concepts for the Market District of
the East Village Master Plan.

4. Plan Organization: Market District of the East Village is organized into eight sections:
Inventory and Analysis, Market Assessment, Visioning, Development Program, Master
Plan, Framework Elements, Development Opportunities, and Design Guidelines.

The section entitled Framework.Elements investigates and identifies factors and
guidelines that support the development of the Market District into a sustainable
neighborhood including Mobility, Key Infrastructure, Park and Open Space System,
Sustainability, and Urban Form.

5. Plan Preparation: Market District of the East Village has been prepared by Economic
Development staff, Engineering staff, HDR, SBFriedman Co., Walker Consultants, and

T
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under the guidance of the Market District of the East Village Steering Committee.
Members of the Market District of the East Village Steering Committee are as follows:

Lou Rizzuti, Artistic Iron Works

Hugh O’Hagan, Blackbird Investments

Kevin Nordmeyer, BNIM Architecture

Jake Christensen, Christensen Development

Tim Leach, Greater Des Moines Partnership

Jim Kottmeyer, GPS Impact/PDM Precast

Sam Erickson, Historic East Village Board

Kris Saddoris, Hubbell Realty Company

Jim Geeertz, lowa Economic Development Authority
Tim Waddell, lowa Economic Development Authority
Eric Heikes, MidAmerican Energy

Kathryn Kunert, MidAmerican Energy

Alexander Grgurich, Nelson Development

Adam Peterson, PDM Precast

Greg Wattier, Plan and Zoning Commission

Tim Rypma, Rypma Properties

Sadie Kleppe, Simonson & Associates

Dan Drendel, Slingshot Architecture

Eric Cannon, Snyder & Associates

Jill VanDerPol, Two Rivers Marketing

J. B. Curry, TWG, Inc.

Dennis Reynolds, Urban Design Review Board
Stephanie Weisenbach, Urban Design Review Board
Scott Allen, Urban Design Review Board

6. Plan Adoption: Pursuant to City Code Chapter 82, Article Il of the City Code,
adoption of the Comprehensive Plan or any substantial amendment thereof (i.e. Market
District of the East Village), requires at least one public hearing with published notice.
The adoption of the amendment requires affirmative vote by not less than two-thirds of
the members of the Commission present at the time of the vote. After adoption of the
plan or amendment by the Commission, a copy of the amendment, together with the
report and recommendation of the Commission, shall be forwarded to the City Council,
and the Council may approve the amendment. When the plan or any modification or
amendment receives the approval of the Council, the plan shall constitute the official
City plan. This consideration would adopt the Market District of the East Village Master
Plan as an element of PlanDSM.

SUMMARY OF DISCUSSION

Jacgueline Easley asked if any member of the audience or the commission desired to
speak regarding the item. None were present or requested to speak.

z A B
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COMMISSION ACTION:

Francis Boggus made a motion for approval of an amendment to the PlanDSM - Creating
Our Tomorrow Comprehensive Plan to adopt the Market District of the East Village Master

Plan as an element.

Motion carried 10-0.

Respectfully submitted,

W

Michael Lu ICP
Planning Administrator

MGL:tjh
Attachments

Community Development Depariment

« T 515.283.4182
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MARKET DISTRICT
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MASTER PLAN
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This document is a flexible tool, which presents a vision, frameworik,
principles, ancd guidéﬁnes for the development of the Market District of
the East Village in Downtown Des Moines, lowa. It is important to note
that specific buildings/physical designs have not been determined.
Rather, these designs are conceptual in nature, depicting possible
improvements that will-fulfill the vision, follow the framework initiatives,
and create the desired district identity. Changes in priorities, budgets,
proagramming, and/or physical constraints will aimost certainly oceur over

~time. However, this plan will provide 2 foundation and cohesive approach
to future development initiatives, that if generally followed will achieve the
vision described here within.
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EXECUTIVE SUMMARY

“The Market District is located on the sast side of the Des Moines River, across from Downtown Des Moines and
immediately south of the East Village. 'tis currently dominated by industrial uses, but is baginning fo experience
redevelopment pressure, with several active redevelo pment projects currently in the pipeline. Guided by a muiti-
faceted master planning process, including a market assessment, public and stakeholder visioning, and a three~day
terative design charrette, a conceptual master plan was developed for the neighborhood. The goal of the plan was
to create @ walkable urban neighborhood that will support and supplement the on-going redevelopment activity in
both Downtown Des Moines and the East Village. The neighborhood should be characterized by iow- to mid-rise
buildings with urban character, whereby buildings, and the uses contained within them, will address the street and
help activate the sidewalks. New development should be pedestrian-ariented in order io encourage walking and
dynamic sireat-level activity. A variety of uses and building typologies will be encouraged. Uses will be mixed
both horizentally and vertically within individual buildings. Aclive uses, such as restaurants and retail stores, will
be located on the first level of iBuildings located at key nodes, while office. h ospitality, and residential uses will be
encouraged on upper floars. Elsewhere within the district, residential options will be developed 1o encourage a
variety of household types and income levels within the neighborhood, from Millennials, young professionals, and
famnilies to empty nesters, retirees, and seniors. Residentiai options should range from condos and apartments to
missing middle typologies and townhomes. Residential options sheuld also range in affordabiiity. These uses will
be interconnected by a robust mebility network equally serving the needs of pedestrians, bicyclists, vehicles, and
transit. - The neighborhood will ba interspersed with a network of active and passive parks, open spaces, and trails,
which will also function as the backbone 67 the district's green infrastructure networl. Sustainability features are to
be Incorporated throughout the district, and will help define it as one of the most “green” neighborhoods in the Stale
of lowa.

To help ensure that the Qoais of the Market Disirict Master Plan are met, several key Framework Initiatives are
identified in the plan and should be implemented. Mobility enhancements includa the appropriate design and
construction of several new street segments, the establishment of a hierarchy of streets, the implementation of

a comprehensive bicycle and pedestrian network, and the reslization of a more robust transit system within the
district. New development within the district will require the completion of a number of kay infrastructure projects,
including new sanitary sewer improvements, storm water conveyance improvements, and the construction of two
large storm water detention areas. Because the area will transltion into g dense neighborhood, several important
park and open space enhancements must be made, including a new dastination riverfront park that will act as

a catalyst for new development projects,-and a large, naturalized passive park that will also function as a storm
water detention area. In addition, an entire suite of sustainzbility initiatives should he considered, analyzed for
effectiveness and practicality, and inplemented, ‘

If developed according to the master plan, the Market Disirict should vield over 3,400 housing units, with 3,300+
mult-family units and 700+ townhomes, The mixed-use structures will contain approximately 210,000+ square feet
of office space and an additional 135,000+ square feet of retail space. Over 7,500 parking stalls are provided in a
number of configurations, including or-street parking, surface parking lots, and parking structures. Defails of the
master plan. framewark initiatives, and development yield are included on the following pages.

6 Des Moines Market District
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INVENTORY + ANALYSIS
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VICINI+Y MAP KEY:

The Market District Is localed directly to the east of Downtown Des Moines
and to the south of the core of East Willage. The lowa State Capital is
Iocated on the bluffline overlooking the district, approximately 1/2 mile to the
northeast. The Market District is separated from downtown proper by the
Des Moines River, which acts as a barrier hetween the two disiricts. The
majority of the Market District is located within a 5-minute walk (174 mile) of
‘the geographic center of the disirict (ihe irfersection of E. 4th Street and E.
Mariet Strest), A large portion of East Village is located within a 10-minute
walk {1/2 milg} of the center of the Market Disirict. Due io the dynamics of its
location, the Market District will likely function as a predeminantly residential

neighborhaod that will support the office, retail, and cultural functions of East
Village 2nd Downtown Des Moines.

10 Des Moines Market District

e Study Area
==== Walk Distances
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STUDY AREA

The Market District Study Area coniains a variety of uses, including office,
retall, residential (apartments and single family homes), and industrial. A
majotity of the area is indusfrial In nature, aithough it will continue its transition
away from this use with the pending depariure of both the MidAmerican
Energy facility and the City-owned Public Works yard sites.  South of MLK Jr.
Parkway, single-family homes, small apartments, and civic uses predominale.
The eastern portion of the Study Area is dominated by heavy industrial uses,
aging railroad infrastructure. and vacant open space.

KEY:
e Study Area



I
A .f;‘ {
| \
¥i 1
=\ 2 5 P4
Vo -
s FE . e 3
T 3 ] =
\ e = o |
- \ i I
L el EERT
e s Y -
-'\i, eoout e P -
b 1.‘ ‘ g | :
Vo \"\ v l"
\:. M-‘sul‘_ e i

A ’J.ﬂ‘

j /4 /

i T S g > - e ' e - = - B L
TOPOGRAPHY .« " . i KEY: FLOODPLAIN
The Study Ares is located betwaen the Des Moines River and the river bluff Elevation o ‘ As menticned in the previcus section, the Study Area is former Des Moines 100-Year Flaadplaln
overlooking Downtown Des Moines. Because the majority of the Study ITBD 8410 guol River floodplain. However, a levee now protects the Study Area from river Pretected by Levee
Area is former river floodplain, it is extramely flat, with fittle to no relief. This F’ T L flooding. This levee will be reconstructed in the future, and pump stations
flatness has caused challenges with storm water during past heavy rainfall will be enhanced providing additional protection from high water levels on
events. Only a small sliver of the Study Area (on the northeast corner) is

the river. That said, heavy rainfall and flat topography cause storm water
located on the bluff, resulting in an extremely steep slope.

challenges during extreme events. The planning process for this study has
idenfified potential storm water solutions to address these concerns, and will
: . highlight them later in the document.
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PROPERTY OWNERSHIP ' '

Property within the Study Area is owned by a variety of owners. However,
significant acreage is owned by the two largest property owners within the
district ~ the City of Des Mofnes and MidAmerican Energy own a combined
total of 50 acres of the 2B0 acre-study area. Both owners have agreed to

relocate to sites outside the district in the future. This presents a significant

opportunity to transform their existing property with new projects that will act
as catalysts for future growth and redevelopment within the district.
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EXISTING FIGURE GROUND

The Existing Figure Graund cliagram identifies tha built form within the Study

Arga. The northwest quadrant of the district (slong \Walnut Street and Court
Avenue) contains good urban form (density, urban frontages, etc.) and is
inherently walkable. As ohe moves to the south and east within the district,
the urban form and walkabllity deteriorate as heavy industrial uses, parking
lots, railroad tracks, right-of-way, and open space become the dominating

features.

KEY:
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BUILDING / BUSINESS VIABILITY ' KEY:

The Building / Business Viability diagram idenfifies businesses within the
Study Area that have long-term viability and are therefore likely to remain
within the district, and buildings, regardless of their current use, that are
candidates for restoration / renovation. Businesses highlighted as contributing

structures are seen as vital and able to contribute to the goals and vision of
the master plan. '

I Contributing Structures
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PROPOSED FIGURE GROUND

The Proposed Figure Ground diagram identifies the Market District Study
Area with the buildings and businesses identified as not viable removed. The
viable buildings and businesses remain, highfighting the anticipated future

fabric upon which all new development will accur.  With the excepiion of

a handiul of buildings. most everything between Market Street and MLK
Parkway wili be a clean slate for new development.

st

" | Remalning Bulldings
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'MARKET ASSESSMENT .

INTRODUCTION

A real estate market assessment for various uses within the Market Disfrict of the East Village Study Area was
performed, This seclion examines the district's competifive supply and planned projects, its development potential.
and provides preliminary financial projections.

COMPETITIVE SUPPLY AND PLANNED PROJECTS

The competitive supply and development context for each of the Tour product categories/uses are summarized
below. Kay findings include the Tollowing: .

MARKET RATE RENTAL APARTMENTS

Greater downtown Des Moines has seen substantial new market rate rental apariment development in recant years.
This appears to be partly a function of changing housing preference and demographics and partly & function of the
City’s property tax abatement program for downtown rental apariments. Two projects are currently undar construction
within the Study Area. Workfarce rentaj apartiments should aleo be encouraged. Figure 1, describes the competitive
pattern for market-rate rental apartmanis.

RETAIL

Larger regional shopping centers in the Des Moines arez tend to locate near major interchanges or along high-traffic,
high-accessibility corridors. Figure 2 summarizes major retafl clusters in metro Des Moines.

in the greater downtown, there has beernrecent retail development incILJding the new Hy-Vee store and smaller tenant
- Tetail development north of the Study Area in the East Villiage. All of which are being supported, in part, by new housing
development that has been developed in the greater downtown in recent years. .

OFFICE o

Regionally, larger, newer Class A office buildings are located in West Des Moines and greater downtown Daes Moines,
Figure 3 shows the distribution of corporate office development in the Des Moines market.

In the greater downtown, there has been recent office development including some smaller buildings on the east side
of the Des Moines River. Figure 4 shows the distribution of corporate office devalopment in the greater downtown.

HOTEL

Hotel properties in the Des Moines markst generally follow the freeway network with notable clusters downtown,
near the airport, and in the West Des Moines area. Figure 5 shows the locations of non-economy class hotals in the
region. .

in the graater downtown, there has been significant recent hotel development. See Table 1 for a summary of nan-
economy class downtown hotels, building ages and room counts. Figure & shows the distribution of non-economy
clase hotels in the greater downtown area, '

16 Des Moines Market District

PP T e = o =1 “.
- '-'L‘n, ° sl ST | '

i1

F

High

Matin Ly

Etlaiir Meat Rain
o O A

= ilaem
Fiarae Mashil Bas

n L
TR [Garmn Les Users.
Gy elDesUuimn
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Figure 3: Clurporate Office Development in Metro Des Moines
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MARKET ASSESSMENT

DEVELOPMENT POTENTIAL

INTRODUCTION

Eased on the analysis of compefitive supply, demographic trends, demand and existing conditions within the Study Area, polential opportunitles for
development within the Study Area have been identified. Note that many of the sites in the Study Area are ancumbered by buildings and/or other land
. uses that may complicate redevelopment. Further, it is assumed that the City will relocate the public works facility out of the Study Area in the near term
and make the parcels available for redevelopment. It is also assumed that off-site infrastructure needs will be resolved and that a sufiicient acreage of
bufidable land exists or can be made shovel ready at market-competitive land prices to accommodate projected dernand.

DEVELOPMENT POTENTIAL

Development products that may be feasitle in'the near fo middle term (next 10 years) include:

» Residential: There are still multipie potential residential sites available in and around downtown Des Moines. Thus, the Study Area will need to compate
for housing demand going forward. The following potential for the Study Area is projectac:-

- Market-Rate Multi-Family Rentel Housing: Up fo 1,000 units could. be potentially developed (in addition fo those currently in the development
pipeline). :

= Watldores Mulii-Farily Rental Hausing: it is assumed that City pelicy and/or other actions will be taken ta support the development of workforce
housing within the Study Arez. Baged on other developmenis in downtown, it is assumed that for every 10 units of housing built, one unit will be
workforce rental housing affordable to households earning up to 80% of the area median income (AMI).

- Affurdable Mulii-famiy Rental Housing: Similarly, housing for lower income households will need external funcling support beyond the private
sector. For modeling purposes, it is assumed that for every 10 units of housing built, one unit will be income-restricted for households earning
up to 60% of AML. B . :

= Retail: There are muliiple strong dining nodes in greater downtown already, as well as a retail cluster in the East Village area north of the Market District.
Thus we see the retail potential in the Study Area focusing an serving the nesds of nel residenis. W project there may be retail potential for up 1o
70,000 square feet of naw retall space over the next 10 years. This square footage could include a drug store or small format grocer. Smaller in-iine

. retail providing services io residents and visitors would also be Included in this projection.

inp

developrnent on the east side of the river has cccurred in roughly 50,000 square foot buildings and has been a mix of Class A and B space. It
is projecied that over the nexd decade up to four of these 50.000 square foot bulldings {for a tofal of 200,000 square feet) could elect to locate in the
Study Area, Again, there are office sites In other parts of downiown, and the Study Area will have to compete for opportunities. In addition, a "wild
card” major ofiice user could elect to not locate near the Pappajohn Sculpture Park and inslead locate in the Study Area. It is difficult to project the
frequency of such decisions but, ideally, a master plan would be flexible enough to accommodate an oppartunity like that shouid one materialize.

= Hotel: Recent hotel activity has cccurred elsewhere in the downtown. Again, should an hotelier want to Jocate within the Study Area, the plan should
. be flexible enough to accommodate it. However, given the locations of dining amenities and corporate offices, If the market desires more hotel raoms
In greater downiown, locations outside of the Study Area seem more attractive.
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" Name

Comfort Inn & Suites Event Center un 1973
Embassy Suites Upper Upscale Class Oct 1990 234
Des Luy Hotel Luxury Class Dec 2000 5
Hyatt Place Upscale Class Dec 2010 93
Residence Inn Upscale Class Jan 2014 127
Hampton Inn & Suites Upper Midscale Class  [Jun 2014 13
Holiday Inn Express & Suites Upper Midscale Class  |Feb 2016 102}
Staybridge Suites Upscale Class Nov 2016 i
AC Hotels by Marriott East Village Upscale Class Feb 2017 109
Hilton lowa Events Center Upper Upscale Class Mar 2018 330
Renaissance Savery Hotel Upper Upscale Class Oct 2018 140
Marriott Upper Upscale Class Roiz;jrd 417
Fairield Inn and Suite = ey 9

U Construction

Under

Hotel Fort Des Moines - Canstiuictinn 275
Midland Eulding Conversion / = Under 128
Aporium Construction
2iC Hotel -- Proposed i20
Elzmznt Holel East Villoge - Proposed 1z
Gray's Landing Hotel - Proposed 28

Table 1: Summary of Non-Economy Class Downtown
Hotels, Building ages, and Room Counts



PRELIMINARY FINANCIAL PROJECTIONS

Building on the market assessment work, projections of incremental property taxes
that would result if development occurred as projecied above were developed. Key
iinding are summarized, below:

INCREMENTAL PROPERTY TAXES'

Incremental properiy taxes within the Study Area over a 20 year period were
projected. The goal of these projections was to eslimate the amount of locally
generated funding that could be available to- flind infrastructure improvements and
olher poientially extracrdinary costs of development within the Study Area.

The overall base value of the Study Area is approximately $25,000,000. The

model projected incremental property taxes from (1) redevelopment based on the
market projections above and (2) growth in the property value of parcels that do not
retlevelop bul appreciate over time.

Preliminary projections indicate thal the Sludy Area could produce approximately
$111,000,000 in undiscounted incremental property taxes over the next 20 years.
For estimation purposes, we esiimaied the present value of those projected laxes
assuming a 3% cost of funds. The estimated 2018 value of this cash flow is roughly
$77,000,000.

Key assumptions include the fellowing:

= Analysis Period. Incremental property taxes were analyzed over a 20-year
period starting in 2020.

= Inflation, Reassessment, Rullbau:k and Tax Cnllectmn Annual inflation
of 2% with biennial reassessments, Rnllback values were applied par
assumptions provided by the City of Des Moines (56% and 90% of residential
and commercial EAV was taxed respectively). 1L is assumed that property tax
collections ccelr one year in arrears.

* Estimated Frozen Base Equalized Assessed Value (EAY). For this analysig,
he frozen base EAV has been estimaled using the ratic of Market District
properties’ total current taxable value fo fhe total current taxable value of the
four TIF tax disiricis in which they are located. This ratio was applied to the
total frozen base value of the four TIF tax districts In which Market District
properties are located to gensrate an esnmated frozen base value for the
Market District properties.

»  Estimated Current EAV. Current EAY of the Market District properties, inflated
from 2018 values.

« Allocation of Estimated Frozen Base EAV and Estimated Current EAV. 3B
Friedman estimaled projected incremental taxes from both new development
and inflationary growth in the value of the parcels which do not see new

development. Eslimated Base and Current EAY were allocated o each of
these respeciive analyses based on the estimated land consumption of new
development versus the total area of the Market District. Land needs for

blended, average vaiue per land square fool was deducted (based on the land
needs of the development coming online).

new development were based on SB Friedman’s markel research and was = Share of TIF Increment Eligible for Collection. According 1o the City of Des
estimaled to be approximately 10 acres. Land subjecta inflationary growth Maines, it is estimated that only 80% of increment is eligible for collection by
only was eslimated to be approximately 120 acres. the TIE.

Phasing and Timing of New Product. The volume of new development * Tax Rate. The Cily of Des loines provided an eslimated consolidaled lax
brought enline and flowing into the TIF projections was based upon the rate of 5.00% which was assumed fo remain constant throughout the analysis
Development Polential cutlined in the Market Assessment. periad.

1. Residential. Assumed lo come online evenly, 100 unils per year for the = Land Use Intensity. The following estimales of land use intensity were

first 10 years of the analysis period. 80% were assumed (o be market-rate
units, 10% were assumed to be affordable units afferdable {o households
at 60% AMI, and 10% were assumed (o be affordable units affordable to
households at 8B0% AMI,

assumed:

Mid-rize Aparmant

and Weednbensliyl o

105 dwelling urits/acrs

2. Dffice. Assumed to come online every other year starting in the Tirst year of Office

2.3 FAR

the analysis period in 50, DDO SF chunles untll reaching 200,000 SF of total = Farking
new office.

W

Retail. Assumed to come online in 5,000 SF chunks in each new residential
or office development.

4, Parking. Assumaed te come online per standards for ofher land uses (1
space per each residential unit; 4 per 1,000 SF of office, 5 per 1,000 SF of
relail).

Valuation Assumptions. Assessad valuation was based on estimates
provided by the City of Des Moines:

T Ammaineni - Khissdiel .
| Yaed Volje . Year Valps. Hede
o (AT hs) ks v -

Swb $104,042
SHLEE [47.504
Sod L 4o, { Triedrrinn A

ity £f Des Idaines dals

Property Tax Abatemnent for Residential Property. SB Friedman’s model
accounls for the City’s property tax abatement for new multifamily properties.
No new value is realized on new multifamily value for the first 8 years, then
phases in at 40% of value in year 9, 60% of value in year 10, and full vaiue
thereafter.

Deductions Assumption. SB Friedman genarated a blended base valus of
all property within the TIF districl. Then, as new development comes online. a

i

GO0 swallsface
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VISIONING

INTRQDUCTION Sl

A key element of the planning process was the establishment of a consensus-driven vision for the Study Area. Tha

~ visioning process was comprised of three key components: specific Interviews with ley stakeholders, a visioning
workshep, and a 3-day inferactive cesign workshop. The vision, when combined with the site analysis and market
assessment, helpad farm the principles necessary fo guide the effort and was manifested In the development program
fhat was used as the basis of design during the design workshop. To guide the planning effort, a thorough process
for soliciting community input and emabilshmg a consensus-driven vision was undertaken, and is highlighted on the
following pages.

DATA ANALYSIS | CONTEXT ASSESSMENT WORKSHOP

A day-long workshop was held on March 28, 2018. This Workshop was attended by key City Staff representing a
‘number of City Departments. Key lopics-of discussion included an overview of the planning process; a discussion
of existing, planned, and polentlal development within the Study Area; public realm conditions, including streets,
rights-of-way, and public spaces; infrasiructure needs; and a discussion of local, regional, and national precedents.
Workshop discussion led 1o an enhanced understanding of the Study Area and provided future planning direction.

SPECIFIC INTERVIEWS

Twenty-five individuals were selected and took part in one-on-one and group interviews held on May 2nd, 7th, and
8th, 2018. The specific interviews were based on a standard list of guestions and were meant to elicit feedback on
the opporiunities and challenges impacting future cdevelopment within the Study area. Interviewaes represented a
variety of stakeholder groups, including Jocal property owners, local business owners, developers, designers, Urban
Design review Board members, and Planning and Zoning Comrmissioners,

VISIONING WO RKSHOP

A visioning wori’shop was held on the evening of May 8th, 2018. City staff, key stakeholders, and the general public
were invited to attend. Participants were provided an overview of the planning process and participated in & SWOT
" Analysis (Strengths, Wealresses, Opporifunilies, and Threats) and performed a Geographic Mapping Exercise for the
Stuely Area. The SWOT Analysis allowed parlicipants to identify and vote on their top pricrities in each category. The
nurnbers next to each response on the follawing page Identify the top vote receivers based on workshop participant
responses. The Geographic Mapping Exercises allowed groups of participants to dES|gn their “dream” district. Details
of the Visicning Workshop are provided on the following page.
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VISIONING

_ Introduction
Data Analysns/Context Assessment Workshop
Specific Interviews

Visioning' Workshop




SWOT ANALYSIS

STRENGTHS

Proximity to river .
Walkability and proximity to other districts
History of area

Bike/Ped friendly

Nice scale

WEAKNESSES

- Poor condition of existing infrastructure
Lack of workforce housing
No public transit
Lack of sidewalks / streetlights

. Railroad

OPPORTUNITIES

Affordable housing

Proximity to water trails

Proximity to other districts .

Fix MLK intersections / size

* Highlight the river

Create a tourist attraction

Future development on City-owned parcels

THREATS

Overabundance of unfordable housing
Not finding it's unigueness ’
Gdor i

Gentrification of Botioms neighborhood
Improper mix to draw from region

4
10

=

meNNO

14
10

PPrUuoo

o~ v D

GEOGRAPHIC MAPPING EXERCISE

GROUP 1

Riverfront Park on MidAmerican Energy site
Wetlands on the easiern open space
A “parkway" connecting the two spaces

A bus line on 6th Street

MU/Residential as a catalyst for development on the joint MidAmerican/City

property

Wizsing Middle residential ining MLIK Parkway

A new elementary schoo! o act as a catalyst to draw families

GROUP 2

Continue riverwalk ta the sauth

Provide River Trail water access

Develop a small marina south of MILK Parkway

Develop a public park on the MidAmerican energy site

Develop storm water wetlands/ green space on the eastern open space

Turn the ald RR ROW into a promenade

Scatter outdoor public event space throughout the district

Visioning 23
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|deas to Test on Monday . -
» Parking: Projecl by projecl-or districtsalutions (structures) s
» . Parks/Open Spaces: Riveriront Programmed; eastern naturalized, plazas; and/or olhers

s Elementary School: Yes orno, test localions ol

i kion

Gourt Avenue: Preservation, restoration and Infill or new development

Large conliguous ownership sites: Preservation, restaration and Infill or new
development

Primary N/S Corridars: 4" and 6"

Primary N/S Caorridors: Character - Vehicular or calmed
Primary EM Corridors: Court and MLK

Pnrnary EIW Cumdors Charauter Vehu:ular or ::almad

s Drug SlureICrltlcal Gare Tesl Incalluns

Green lnfraslructure
E/W stormwater corriders connecting to river
Shared Space Streets

Complele/Green Streels Concepls
Permeable Paving Options
DistrlclEnergy/Geolhermal Loop = Where?y
Waste'l-leampﬁnnsf

Other

Slreet Grid: Test reconnections

Density: Tesl bullding typalogles

Trall Conneclions: Test localions

Neightiorhood Service Uses: Test lncatloi 5. must -be strategic

;I'Ea
23

5] u-naa-ﬁd}

ToraRLoia]

TeaMLeTLLy wd
Move Market to East side of river: Yes off
Vacale Raccoun Sl:reel to'create belter dévsfopmenl parcels: Yesworno

C onuBmmeEnadelirail and/or Novelly Streetcar line?
weral cor dur How address slreet/ROW on south side?
Jom “RR:QuietZane: Test (idanlify requirementsiand ramificationsy
srwpplicable Design Slandards:sReview and testfor ramificationss
s Transik: I\Ieea and Polenlial Locations (routes and stops)
» Rail Transil; Stop in district? Ramificalions?
; s Connettions across river 1o Downtown: How address?
IS = (Connections across Courl Avenue: How addrass? |

DEVELOPMENT PROGRAM e e

Passive.
INTRODUCTION Actio
GOALS

Playgrounds

Dog Parks
Communily Gardens
Skate Parks

Food Trucks

Arl
Perormance/Programmable
Other

poOOBOdoEPE D

2
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DEVELOPMENT PROGRAM

INTRODUCTION

Based on the findings of the inventory and analysis. the market assassment, and the visioning process, and guided by discussions with City staff and key stakeholders, a development program was created for use during the 3-day design
workshop. The development program was comprised of key findings and specific elements deermed necessary 1o achieve the cbjactives of the master planning process, and contained key elements 1o be explored and tested during the

 interactive workshop.

GOALS

* The goal for the Market District was to create a walkable urban nelghborhood that will support and supplement ihe on-going redeveloprnent activily in both Downtown Des Moines and the East Village. The neighborhood will be characierized
by low- to mid-rise buildings and urban character whereby bulldings, and the uses contained within them, will address the street and help activate the sidewalks, New development should be pedestrian-oriented in order to encourage walking
- and dynamic street-level activity, A variety of uses and building typoiogies will be encouraged. Uses will be mixed both norizontally and vertically within buildings. Active uses, such as restaurants and retail stores wilt be located on the
first level of buildings located at ey nodes, while office, hospitality, and residential uses wili be encouraged on upper ficors. Elsewhere within the district, residential options will be developed to encourage a variety of household types and
‘Income levels within the neighborhood, from Wiliznnials, young professionals, and families to emply nesters, retirees, and seniors. Residential options will range from condos and apartments to missing middle typologies and fownhomes.
These uses wili be Interconnected by a robust roobility network equally serving the needs of pedestrians, bieyclists, vehictes, and transit, The neighborhood will be interspersed with a network of active and passive parks, open spaces, and
frails, which will alse function as the backbone of the disirict's gresn infrasiructure network. Additional sustainabillty features will be incorporated throughout the district and help define it as one of the most green neighborhoads in the State
~of lowa. The images below show exampies of various building typologies that would be appropriate within the Market District,

.

Example of Mixed-Use Building Typology - ’ : . = Exaple of Mulli-Family Building Typology o Example of Townhome Building Typology
; [
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s CourtAvenue: Preservation, restoration and [l or new development

= Large contiguous ownership sites; Preservation, restoration angl Infill or new
development

Primary NS Corridors; 4% and 8"

Primary NfS Corridors; Character - Mehicular or calmed

Primary EW Corridars: Cowrtand MLEK

Primary EMY Corridors: Character - Yehicular or calmed

ENV Complete/Green Corridars: Markek Street and/or vacaled RR corvidor

Des Moines Market District

Dveview
= Create a grest, vwalkable, Urban district
a  Dpnotrename it, call it East Yillage
+  Should be primmarily residential, providing rooftops and feeding the other adpacent
.dislricts :
Limited neighborhuot! zenvte retail in'strategic locations:
= Do not move the farmer's markel fram acrass the river DOrug Store/Critical Care: Test localions
= District should be urban, walkable, and bike fiendhy Sustamable Elerrents: Test
o Taomuch recent mphasis on bike facillties instead of pedestrian facilities. o Green Infrastructure
+ Goal s o create citical miess and housing options to support olher areas EAV storrrwate rcaridors conhecting to river
] ‘Shavet Space Strests
Complete/Green Streets Concepts
Permgable Pavind Optiohs

.
I

Development Program
= Mid to long-term {2040
. Rasidenﬁagl_ @0 Diistrick Erergy/Geothermal Loap — Yhere?
o Apartments—4 to & projecis Vaste Heat Optians
= 100 to 200 urits in each ] O’Eher ;
a Townhomes (7) ‘Street Grid: Test recunnections
+  Office

nmoaooa

S

= Density; Test bullding typologies
o . 200,800 sq. fl =, Trail Connections. Test locations )
= 50,000 sq. ft. inclemeshts = WNeighborhood Seryice Uses: Tes! locations, rmust be sirategic
+ Relall = |Move Marketto East side of river: ¥es or Mo
o 50,000 sq. ft. = Varale Raccoon Street to create bstter development parcels. Yes orno
-+ neighborhood service = VYacated Rail Corridor. Fromenadeftral andfar Movelty Streetcar Ine?
= Strategic locations «  Adtive rail corricor; Howatidress street@0W on south sitle?
+  Hospitality » RRQuietZone: Test(identify requirements and ramifications)
o Passible = Applicable Cesign Standards. Review znd test for ramificalions
: = Transit Need and Potential Locations (routes and stops)
Framework Serents from Previous Pla - Rail Transt_ Stop in district? Ramifications?
Existing Builings {figure Ground) . . : +  Connections acrossriver to Downtowiy:  How address?
- ELI]IEJIHQS and Business Viabllity (Tgurs ground, vith econarnizally viable buldings in + Copnections across Court Avenue: How address?
ol . Ps P _ Farrily O CT
« Patentially Viable Buildings and Businesses to rernain (figure ground, othersdaisled) - mr':fc*,’;.”’:sﬂ:“& Frograrnning ~ Family Crientect: Test
= Properly Cunership o Aclive
= Site Importance ' o Playgrounds
= Viewsand Comnidois a Uog Farks.
+» Nodes and Gateways a  Community Gardens
-+ DBuiding Use a Slkate Parks
¥ Open and.Paplic Space o Foot Trucks
«  Transit Routes a At
= Bicycle Routes and Trails o Perfomance/Prograrnmable
- - Sustalnability and Infrastructure o Olher
-+ Master Development Concept Plan : *  Other
ldeasto Teston Manday”

" Parking: Project by project or digtrict-solutions (structuresy
= Parks/Open Spaces: Riverfront Programmed, eastem natUralized, plazas, ahdfor others:
» Elernentary Schoal: Yes or no, test locations

Development Program

. n 2
Photos of current Conditions in Market District Study Area . Development Program 27
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DESIGN CHARRETTE

INTRODUCTION .

The focal point of the Market District master planning pracess was the Desxgn Charrette. The Charrette was held over
2 three-day percod from June 4th — 6th, 2018. The Charrette merged the results of the sife inventory and analysis,
market assessment, visioning process, and development program. The focus of the Charrette was fo deveiop a
concaptual master plan for the Market District Stucy Area.

The Charrette was staffed by design professienals from a variety of backgrounds and speciallies, including urban
planning and design, landscape archilecture, transportation planning, site/civil enginearing, and marketfreal estate
advisory services. Held over the course of three days and attended by City staff, elected officials, key stakeholders,
and the general public, the iterative process continually tested ideas and concepts and made revisions based on input
received from the participants during evening pin-up sessions. ldeas were continually refined, so that by the end of
day three, general consensus on the key framework elements and development concepts to be includad in the master
plan had been achieved. The results of the Design Charretle are included on the following pages.
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MASTER PLAN

Design Charrette
Master Plan




"\mw‘ﬁ% L L M e S ™y 3 B AREA LI s
JUNE 4TH, 2018 -

Day one of the Charrétte explored a number of concepts for the Study Area. ' These concepis focused on key
“big picture” organizational aspecls of the district, including future streel typologies, the future stréet grid, district
parking,- conceptual park and open space system, and initial sustainability clements.. A number of site specific
elemenis were also examined. -These included infill development along Cowt Avenue, development.options for the
large contiguous parcels owned by MidAmerican Energy and the City, locations for neighborhood service retail, and

contextuel development options south of MLK Parkway. These elements were presented and discussed during the
day-che evening pin-up session E 2

ML&;E CONTIEUOUS OWNER, SITES
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DESIGN CHARRETTE ‘

DAY 2:

- JUNE 5TH, 2018 - -

Based on voting and comments received during the previous evening's evening pin-up session, revisions and
refinements to these elements were made on day two of the Design Charrette. Refinements were made to the
district’s key framework elements, incliding the street typologies and street grid, the park and open space system,
and sustainabllity elements. Details were added o a.number of features, and site-specific elements, including the
- riverfront and naturalized parks, potential street sections, the promenade, and south of MUK Parkway development
typologies. All elements were then consolidated into an overall conceptual plan diagram of the district, and then
presenited and discussed during the day-two evening pin-Lp session,
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DAY 3:

MABKET ITREET
SHARED SEALE STREET

JUNE.6TH, 2018

: 3 ‘ : g T { SR — o —
Based on voiing and comments received during the previous evening's evening pin-up session, revisions and

B e TE s
refinements to these elements were made on day three of the Design Charretle. Refinements were made to the L-‘%M— il e — 2
district’s key framework elements, including preferred street typologies and street grid, preferrad south of MLK Parkway
development typologies, and preferred park and open space elements, Final details were added to a number of

RO NG
T R e

e,
B )

o iy
| ,g:f‘f_‘;:" e *\.);f:-,- § T ‘_ 1" Partn fasan
Tfeatures and site-specific elements, including the riverfront and naturalized parks and preferred sireet sections. The 2 A T

refined elements were then consolidated into an overall preferred conceptual pl

an diagram of the district, and then ! Sk
presented during the day-three evening pin-up session. '

1 et
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MASTER PLAN

Buring ihe weeks following the Design Charrette, key findings were vetted with Gity of Deg
Moines staff and members of the Urban Design Review Board. Where necessary. minor
‘revigions and clarifications wera madz, and details were added. Images and graphics
“prepared in calor pencll and marker during the 3-day charratte were digitally re-drawn and
rendered in color. The resulis are highlighted and documented on the following pages.
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DESTINATION RIVERFRONT PARK

EAST VILLAGE PROMENADE

MARKET STREET PLAZA

COURT AYENUE CYCLE TRACK
SUSTAINABLE ENERGY - SOLAR
SUSTAINABLE ENERGY - GEOTHERMAL LOOF
STRUCTURED PARKING W/ RETAIL LINER
SHARED SPACE / GREEN STREET
NEIGHBORHOOD GROCERY

STANDARD OIL COMMONS

NATURALIZED STORM WATER PARK

. COHEN PARK ENHANCEMENTS

CAPITOL TRAIL CONNECTION
EAST VILLAGE LOOP

* MISSING MIDDLE HOUSING

SIGNIFICANT OFFICE SITE

SIGNIFICANT SITE FOR HOUSING,
OFFICE, OR CULTURAL USE
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OVERVIEW

INTRODUCTION

During the course of the master planning and design process, several
prominent features and initiatives wers discussed on a recurring basis. Due

either fo their prominent role in the plan, or their relevance and impact on
other elements, these features came to be known as Framework Elements,
These Framework elements are discussed in further di
pages. :

etail on the following
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SITE IMPORTANCE

A significani amount of property within the Study
Area is owned by two key property owners — The City
of Des Moines and MidAmerican Energy. Boih of
these property owners have pledged to vacate their
-facilities wiihn the district, ttimately making their
regpective properties available for redevelopment. It
can't be overstated how significant and unigue of an
opporiunity it is to have such an abundance of well-
located property positioned to act as a catalyst for
redevelopment within the dislrict. 1t will be important
to worls with both eniities 1o ensure that their respective

properties transition into profects that add value and
benefit o the Market District.
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MIDAMERICAN ENERGY SITE

As discussed in the previous section, MidAmerican Energy
owns a significant amount of land within the Study Area.
However, a large portion of its property is contaminated.
Due to its strategic location along the rivarfront, the planning
process identified the partion of thelr property as the

preferrad location for a destination riverfront [park that would
act as a catalyst for districtwide redevelopment. In ordsr
to realize this vision. all appropriate jurisdictions, including

MidAmerican Energy, will nesd to work together to ansure

that Ihe design of this park abides by the restrictions placed

on this property and achieves the vision and gaals for this
park as set outin the Market District Master Plan.
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R.O.W VACATION + NEW STREETS

- Due fo the presence of several indusirial uses, existing and former rail lines,
and a number of street vacations that have oceurred over the years, a large
portion of the historic street grid no longer exists within the Study Area. in

- order to add valug by providing opportuniiies for additional street frontages,
calm traffic by developing a street system that widely distributes traffic, and

enhance the walkability of the district by creating smaller blocks and more -

intersections, a number of new street segments have been proposed for
the Study Area. Alternatively, there are a few instances where it will be
aclvantageous fo vacate a street. When the new E. MLK Jr. Parkway was
established, it left & number of small blocks narth of the Parkway that are hard
to develop. One block of E: 2nd Street and 3 blocks of Raccoon Street have
been identified as vacation candidates in order to create blocks / building
sites that are large enough to accommodate new developrment projects.

KEY:

New Street Segments
Z/ﬁ’ff. Street/ ROW fo Vacale

v‘,w“w .-.': \-'""--. \u

PROPOSED BLOCK STRUCTURE

A new block structure for the Market District emerges with the addition of
25 new street segments and the vacation of four street segments. What
was once an industrial district with a rather disconnecled street netwark will
now be transformed info a neighborhood with & nearly intact streel grid.
The ensuing block structure that is created is ideal for creating the desired
pedastrian-oriented, mixed-usa neighborhood that is desired.

KEY:

Development Blocks
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‘MOBILITY

INTRODUCTION

Traveling to and fram one's daily destinations is a key part of
most everyone’s typical day. As a resulf, ensring mobility and
accessibility should be a key element of any master planning
process. This means designing nat only for personal vehicles,
but for pedestrians, bicyclists, transit, and the distribution of
goods. With this as a goal, theré are a number of Markst District
Framework Elements that relate to mobility, which are described
on the foliowing pages. '

STREET HIERARCHY

When crafting & new district, it is extremely important to identify

and establish a hierarchy of sireets. ltis important to nole that all

sfreels do not, and should not, look and funclion zlike. instead,
they should be contextual with thair purpose and locatfon. For
the Market District, this means establishing a variety of strest
typologies, including Special Streets, A Streets, B Streets, and
C Streets.

Special Streeis are ihose unigue, one-of-a-kind streats that have
no equal within & given ares, A good example of this js MLK
Parloway, This exisling strest functions as a regional arierial,
but is designed as a parkway, with wide landscaped medians
and parkway strips, bike lanes, a parallel shared-use path,
- and streetscape enhancements at key infersections. With the
exception of reducing the turning radii at key infersections and.
providing enhanced pedesirian refuge islands at key crossings,’
this street should remain as itis. Interms of new Special Streets,
three are proposed for the district. ‘One is the East Village
Promenade, ancther is a new pedestrian street that bisects the

proposed naturalized park on the east end of the Study Area, and’

the third Is Marlet Street which finks thetwo large parks. Each of
these will be highlighted in the Parks + Open Space Framewark
section, ’

A Streets are the primary streets within'a district and are lined
by mixed-use buildings that front onte, and address. the strest.
Buildings fronting onfo A Streets often have sireel level active
uses, inclucing retailers and restaurante. Residential uses along
A Streets should have ground level doots info each unit. Urban

KEY:

=== MLK Parkway
e A Streets
0§ Sireats

= mom C Sfreets

= = = Pedestrian Streats
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frontage is required, but blank walls are avoided. ‘Parling is provided on-street, or in surface parking lots or parking
structures that are located on the interior of their blocks. Streetscapa enhancements on A Streets are significanily

more robust than those on other sireet typologies. As a result, A Streets are typically sought after addresses due to_

their special characier and high level-of sireet-level activity.

C Btreets are tha opposite of A Streets. C Streets function as service and access streets, and are often {ined
by surface parking lots, entrances to parking structures and lots, service courts and docks for adjacent buildings,
secondary and tertiary pedestrian entrances, and blani walls. Buliding frontage is optienal. As a result, pedesirian

aclivity on C Streets is typically rather limited. Bncause of this, streetscape enhancements are provided, butfo a lesser
degree than either A or B Streets.

B Streets fall in-between A Streets and C Streets. Urban fron(ages are recummended but not required. Vhere
buildings do not front onto the street, parking lots and structures and service courts and docks are permitted with
measures to disguise, screen, and soften them. Streetscape enhancements should not be as robust as Those for A
Streeis but greater than those that ocour on G Strests.

C Street Examp
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MOBILITY

STREET SECTIONS

The sireet network within the Market District is dasigned to
acto mmedaie pedestrians, bicyclizls, and vehicles., Traffic
calming elermenis such as narrow irafiic. lenes, on-street parking,
comner bulb-outs, landscaped parkway sirips, and generous
sidewalks are incor poraled thioughout the neighborhood. The
district's interconnected sireel networl will help dizperse traffic
within the neighbarhood and allow mullisle oplions and flexibility
for those moving through the site. The iljustraied street sections
or the following pages conceptually identify the proposed
rights-o| |-wa}r and recomimended funclions for the various sireet
sections. A traffic study will be needed Lo finslize roadway design
recommendations. as achieving the intended sirest character
will require balancing the needs of pedesirians, bicyclisis, and
“vehicles. All streets within the district, edcept for ML, are
intended to meatthe design-criteria set forth in the iioveD SV and
LConnect Downtown studies, Move DSM recomimends a maximum
speed limit of 25 mph, a maximum travel lane width of 10, and
a maximum curb Radii of 20'. 11" lanes and 28" curb radii are

acceptable if the street is a DART, truck, or emergency vehicle
roufe.

- KEY: -
mmm 100" ROW - E Court Avenue
s 84' ROW - SE 4th Street

B0' ROW
. B0 ROW- E Market Street

mm=== 66° ROW - Rascoon Street
=21 Alleys
YLK Jr. Parkway
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100" ROW: COURT AVENUE

East Court Avenue is an A Street
with @ 100" ROW. As one of the
pritnary east-west streets in the
district, it links Downlown Des
Moines with the State Capital
cormplest. Over time, the street will
be lined with mixed-use buiidings
and active frontages. Within the
ROW, it will contain & traffic lane
in each direction, parking lanes
with permeable pavers, wide
landscaped parkway strips, storm
water planters, a cycle track, and
agenerous petestrian promenade
on each side of the strest.
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Rendering Location Key

Future Calrt Avenue with
y E F . . 3 Pedestrian Promenade
44 Des Moines Market District 3 and Cycle Track
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MOBILITY

' 84''ROW: SE 4TH STREET

SE 4th Street is an A Strest with an 84' ROW. As ong

of the primary norih-south streets in the district, it links - -
MLEK Parkway with the East Village district. Qver time,
the street will be lined with mixed-use buildings and active
frontages. - Within the ROW, it will contain & traific fane

in each direction, parking lanes with permeable pavers,
wide landscaped parlway strips, storm water planters, and .
generoUs sidewalks on each side of the streel.

e R PERSh S S |
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80' ROW: E MARKET STREET

E Market Street is an A Street with an 80' ROW.
It Is @ Special Street, functioning as a green
connection between the destination riveriront park
and the naturalized park on the east edge of the
district. It should be designed as a shared-space
street, accommoedating pedestrians, bicyclists,
and vehicles equally, The curb-less street section
will be lined with mixed-use buildings and active
frontages. Within the ROW, it will contain a
traffic lane in each direction, parking lanes with
permeable pavers, wide pedestrian promenades
containing storm water planters and extensive
landscaping, and amenity zones accommodating
outdoor dining, food trucks, and vendor kiosks.

A double row of trees should be used an each
side of the street. Paving should extend from back
of curb to building face only being interrupted
for stireet trees. Trees should utilize a tree grate
system including permeable pavers and structural
soil cells to maxinize soil conditions for each tree
while accommodating a large amount of paved
pedestrian space. Buildings are allowed up to
a b setback to accommodate outdoor seating
and patlo zones. Quidoor sealing and other
furnishings may reside in the ROW but may not
encroach on the middle 7’ sidewalk zane. Bollards
or other vertical elements are encouraged lo help
delineate space in winter rnonths,
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MOBILITY

80" ROW |

Multiple strests within the districtwill have an 80° ROW. These will
inciude A, B, and C Streets. Within the ROW, these streets will

contain a traffic lane in each direction, parking lanes, Iahclscaped

parkway strips, and generaus 5|dewalks on each side of the street.

A Streets will be more generous in thair amemty package, with

permeable pavers in the parking lanes, extensive. landscaping -

along the parlawvay strips, and storm water planters. B and C
Streets will [ have a diminishing graduanf of amemt:es (permeable
pavers, Iandscapmg streat furniture, green infrastruciure, etc),
with B Streefs less generous than A Streets, ahd C Streets less
- generous than B Streets.

48 Des Moines Market District
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66" ROW

WMultiple sireets within the district will have a 60" ROW. These will
include A, B, and C Streets. Within the ROW, these streets will
contain a traffic lane in each direction, parking lanes, landscaped
parkway strips, and sidewalks on each side of the street. A Streets will
be more generous in thelr amenity package, with permeable pavers in
the paridng lanes, extensive landscaping along the parkway strips, and
starm water planters. B and C Streets will have a diminishing gradient
of amenifies (permeable pavers, l[andscaping, street furniture, green
infrastructure, etc.), with B Streets less generous than A Sireets, and C
Streets less genercus than B Streets.
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MOBILITY -

.66 ROW: RACCOON STREET

Raccoon Street is a C Sireet with a 667 ROW. It
has twa primary functions —~ It is an overland path
used to vacate storm water during heavy rainfall

events, and itis a parking lot (designed ds a sireef)

fo help accommodate parking on the. adjacent
under-sized developrment blocks. Within the ROW,
itwill contain & traffic lane in each direction, angled
‘parking with permeable pavers, landscapa islands,
" and @ sidewalks. Due to thé narrow ROW and
{he need to increase the parking yield through the
use of angled parking, an additional 2’ easement
will be required on each side of the ROW so that
parallel 6° sidewalks can be provided. '

50 Des Moines Market District
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ALLEYS

in many cases, alleys will be required in order to service rear-loaded resldential projects, such as
townhomes. Where alleys are located, they will require a 30" ROV, - Alley paving should be 18’ wide (to
allow "yield” passing when necessary). A minimurn 12" parking apron (in front of the rear-loaded parking
garages) should be provided in order to provide sase of turning movement inte and out of the individual

garages. The alley exiending east along Raccoon Street will also pravide access to the City's pump
" station. .

i
—
x]

[ 20 RaW i

Example of alley serviced rear-locaded fownhomes
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MOBILITY

TRANSIT ' L

The Market District has significant polential to transition into a
‘dense, vibrant, pedestrian-orientad urban neighborhood. In ordar
for it to achieve its full potential, it will nead to reducs ifs reliance
on personal vehicles and the resulting nesd to park them, which
ultimately encumbers valuable real estate and its associated
“development potential, and instead focus on developing around
a multi-modal transporiation framework. A key element of this
framework is a viable t_rai_‘{sfi system. Currently, only the exireme
northern portion of the Study Area is served by transit. The

free D-Line, which functions as a “walk extender,” runs on Court ™

Avenue on 10=minute headways, creating a loop that provides

service from the East Village to the Western Gateway, The'D-Line
- connects the Capitol Complex. Historic East Village, Downiown,
“and the Western Gateway. '

In the future, additional service will he necessary in order for
the Marlet District to reach its full potential. The MLIK Express,
which will provide service along the MLEK Jr. Parkway, wilt connect
the metro's eastern suburbs with the DART Central Station in
Downtown Des Moiries. This express sarvice will provide regionai
connectivity to DART's central mobility hub and, in essence, the
entire metropolitan area. '

in order to fully serve the residerits, emplovees, and visitors of
the Market District, a new route should be initiated that connects
the D-Line with the MLK Express through the heart of the Marlkét
District. This new service would run down E 4ih Streed, utilizing an
enhanced bus vehicle or an autonomous shuttle. Providing local
and regional transit connections; it would ideally run on 10-minute

headways, and provide access to a variely of destinations, including

the Historic East Village, Capitol Complex. Dawntown, Western
Gateway, DART Ceniral Station, and the resuliing remainder of
the metro. This new service, with its iriherently valuable local
and regional connections, would greatly reduce dependence on
personal vehicles within the district, thereby allowi ng it to develop
ata much higher dansity than would otherwise be the case.

KEY:

b MLK Express (Future)
B o= o= D-Line (Existing)
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MOBILITY

BIKE + PEDESTRIAN NETWORK

The Market District il contain a robust bicycle and pedesirian
Mnetwork. Every street within the neighborhood is fined by a &'
- 10" sidewalk in order to encourage walking, These sidewalks
are typically placsd a minimum of 8 behind the back of curh,
allowing the parkway strips & sufficient width to accommodate
streai trees and landscape planters, and enough space for plowed
snow (o accumulate without collecting on the adjacent sidewalk.
The entire network would be designed o be fully accessible and
ADA compliant. '

The neighborhood also coniaing an inferconnecied shared-use .

paih networl that interfaces with the existing trall routes along the
riverfront and MLICY Parloway. Special elements of the network
include the East Village Promenads / Traif and the Court Avenue
Cycle Track, which are each described in greater detail in this
document. The neighberhood's bicyele and pedestiian network
creales a variety of rovissfloops useiul for short, medium, and
long walks/runsirides, and allows for easy @nd direct connectivity
- 1o adjaceni neighborhoods and downiown Des Moinas. On-street
.. bike lanes, outlined in the Connect Downiown siudy, are also
recemmended on 6th Street and E MLIC Jr, Parloway.

Inaddition; two recommendations are made that would facilitate
easer pedestrian crossings at key Intersections. The first iz the
establishment of pedestrian refuge islands within the median
of MLK Jr. Parkway, These enhancements, to be 'made at the
"-signalized intersections, would provide mid-crossing safety
enhancements, as well as amenities, for pedestrians unable to
cross the entire widih of the parkway during one signal cycle.
This, cormbined with the reduction’of the corner trning radii at
all of the interseclions along MLK Jr. Parkway, would calm traffic
entering the Market district and make for a safer pedestrian
environment. ; 3

KEY:

Existing Shared Use Path
Proposed Shared Use Path
Cdurt Ave, Gycle Track
On-Street Bike Lanes (Connect DT Study)
Sidewalks

Pedestrian Refuge Islands
Reduced Turning Radif
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{Exampfe ofa Pe:_:'es_tn'an Proemenade Example of a Sidewalk Retail Frontage Example of a Shared Use Path in a Naturalized Exémp.'e of a Pedestrian Refuge Island along a
- in an Urban Setting’ ; Sefting Parkway
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KEY INFRASTRUCTURE

INTRODUCTION

The Market District of the Eagt Village is an old industrial nelghborhood that"
© contains above- and below- ground Infrastructure that is well beyond s

useful life, While the mejarity of the existing public infrastructure will nasd
o be either abandonad or reconstructed over an extended period of time,
there are several key infrastructure improvements that are réquired in the
shert-term to provide the neceSQary services to existing and future private
-development projects and to'actas a cataiys’r for additional redevelopment
within the neighborhood. There is special emphasis placed on the
maintenance of existing drainage patterns and providing proposed storm
sewer lmprovements o address existing storm sewer capacity deficiencies
within the neighberhood, which has resulted in five recommended projects
within the Study Area. Detalled technical memorandums for each of these

key elements, along with associated recommendatlons are inciuded in
the Appendie.

PROPOSED SANITARY SEWER IMPROVEMENTS

The recommended approach to meeting future sanitary sewer service
~demands is lo consiruct a new pump station and force main to serve
the northern portion of the Market District of the East Village. The
recommended location of the pump station is at the east end of
Raccoon Strest, on property owned by the City. The proposed gravity,
tfunk sewer would extend from the pump station along the alignment
shown In Figure 1. This proposed sanitary sewer ahgnment maximizes
apportunities to connect future :.erwcns as radevelopment continues in
the neighberhood.

56 Des Moines Market District

PROPOSED STORM WATER CONVEYANCE IMPROVEMENTS

There are several locations within the Study Area that are experiencing
storm sewer capacity issues during smaller storm events. To remedy

) Lhese existing capacity issues, there are three recommended projects at

various locations within the district, as shown on Figure 2.
200 Block of East 2nd Street Conveyance Improvements

-« [East Market Street Conveyance Improvements - SE 6th Street to East
Defention Basin

= Capitel View South Storm Sewer Improvements
< SE 4fly Strest Conveyance Improvements

+ Raccoon Streat Conveyance Improvements (SE 5th Street to SE 8ih
Strest)

Figure 1: F"'ropnsed Sanitary Sewer Improvements

m— Proposed Gravity Sewer
== == Optional Gravity Sewer
B Proposed Pump Station

PROPOSED OVERLAND STORM WATER RCOUTE

As the neighborhood continues to redevelop, and parcels are combined
into larger project sites and the future street network is altered, it will be
crifical to maintain emergency overiand sform water flow paths. To ensure
this, it is recommended that the Raccoon Street overland storm water
flow path be maintained within the existing public right-of-way width. The
alternative fo maintaining the existing overland storm water flow path would
involve moving the Raccoon Street storm sewer and overland flow path
south to a 80 foot wide drainage easement north of East Martin Luther
King Jr. Parkway. These optians are shown in Figure 3.

Figure 2: Proposed Storm water Conveyance Improvements

200 Block of East S

Street

2nd Street """ i

v —_-"— ‘.:' R T————

4 East Market ==
Y Street '
."

"',4 Raccoon
|
1

=) 4th Street

Capitol View
South

== Proposed Improvements



PROPOSED STORM WATER DETENTION AREAS

The Study Area has an existing storm water detention basin located at the
cast end of East Market Street. This basin is recommendad for expansion
in order to increase storage capacity to approximately 50 acre-feet. The
benefit of expanding this detention basin is a reduction of the flooding risk
to the Marlket Disirict of the East Village'nelghbarhood. The expansion

project shauld inciude a maore naturalized drainage basin aesthatic, native *

landscaping, and public amenities, Figure 3 provides the location and

general size requiremant of this detention area, along yvith the one located
In Cochran Park. :

Figure 3: Proposed Overland Storm water Flow Path and Detention Areas

4
"
i

mm==  Proposed Overland Flow Path
== == Optional Qverland.Flow Path

Figure 4: Existing Street Networlk

== [yisting Streets

NEW STREETS

Findings from the traffic analysis suppori the planning efforts within the neighborhood to reconnect the street grid system fo support new development.
Scenarios modeled to review conditions after completion of the complete grid nelwork confirm that the impact of additional street connections are positive.

Traffic analysis considering both the before and after conditions of redevelopment within the Market District noted a slight drop in average speeds when adding

new trips from new Market-District land uses. The drop in average speeds was small relative to conditions before redevelopment, indicating that the proposed
streets within the district can adequately handle the additional traffic. It is recommended that the City work with clevelopers to complete the proposed street
grid network as redevelopment occurs within the neighborhood. The hefore and after street grid improvements are shown in Figure 4.

Figure 4: New Street Network

mmmmmm Proposed Streets
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. KEY INFRASTRUCTURE PRIORITY PROJECTS

Description Estimated Cost Priority

Sanitary Sewer Improvements New gravity 12" sanitary sewer maln from E 4% Street at the lowz Interstate Rallroad tracks, south to Elm
Street, east to SE 7! Street, south to Raccoon Street, east to a new sanitary sewer pump station, new sanitary
_sewer force maln to vicinity of SE 20 Street.

$3.8M 1 - Project addresses current sanitary sewer capacity [ssues In the Market District
nelghborhood.

Ratcoon Street Conveyance Improverrients (SE 5% | Replace storm sewer betwean. SE 5% Street and SE 8% Street with 30-nch up'ta 42-nch RGP {pipe capecity | S23m 2- Project addresses current 5-year event sewer deficiencies. -
Street to SE 8% Street) ranges from 25 to 60 cfs). New 48-inch RCP along SE 8! Street from Raceoon Street to detention basin,
: . Reconstruct Raccoon Street with 3 typical urban street section for a 66-foot wide public right-of-way.
.
SE 4 Street Conveyance Improvements Replace storm sewer on SE 4' Street, batween Raccoon Street and Scott Avenue, with 48-Inch RCP (plpe $0.7M 3 —Project addresses current 5-year event sewer deficiencies.
capacity approximately 65 cfs)
E Market Street Detention Basin Capacity . Increase storage capacity of detention basin to approximately 42 acre-feet, $2.0M 4 —Profect needs to be completed prior to E Market Street and Raccoan Street
Improvements o . . o ' overland flow improvements to ensure there s adequate storage capacity.
. Construct a new 18-inch RCP autlet from the detention basin.
Raccoon Street Dverland Flow lmprovements [SE | Lower Raccoon Streat by 0.5 feet from SE 8! Street to SE 11% Street (cul-de-sac) and ralse the ground $1.5M 5 —Project addresses current and future 100-year event deficlencles.
B Street to SE 11t Street) elevation outside of the ROW by 2.0 feet. Construct a 48-inch RCP culvert through the rallroad nerth of
Raccoon Street to connect overland flow on Raccoon Street to the detention basin,
E'Market Street Conveyanca Improvements Increase the conveyance capacity between the detention basin and-E 6% Street to approximately 250 cfs and 51.5M 6 - Project reduces flosding during the larger rainfall events throughout the
- between SE 6t Straet and detention basin add a flap valve on the detention basin end of the pipe to prevent flow from Jeaviljg the basin. North of E Market Street area.
E Walnut Street Conveyance Improvements Rezlign the storm sewer to increase the capacity to 10 cfs In the alley south of E Walnut Street, between E 200 50.2M 7 —Project addrasses a localized flooding issue and would likely be completed In
Street and E 3rd Street. Connect 15-inch RCP storm sewer to E 3 Street sewer. comblnatfon with another project (l.e. street replacement)
Subtotal . . . g ) $12.0M
30" ROW Alley Improvements 2 : . | Reconstruction of alley within public ROW. Project limlts to be determined based on proposed private $0.2M per Block - $1.4M total Priority to be established by praposed private development.
development. ¢ ' :
66" ROV Street Improvements Reconstruction of street and streetscaping within public ROW. Praject fimits to be determinad based on $0.5M per Block— $9.5M total Priority to be established by proposed private development.
proposed private development.
Raccoon Street Improvements ) 2 Reconstructlon of 4 blocks of street and streetscaping within 66" wide public ROW. Front-end parking on both $2.4M Priority to be established by proposed private development.
sides of street.
B0’ ROW Street Improvemnents Reconstruction of street and streetscaping within public ROW. Project limits to be determined based on $0,6M per Block - $11.4M total Pricrity to be established by proposed private development.
proposed private development.
' East Markat Street Improvemants : Construction of 7 blocks of shared-space street and streetscaping within public ROW, 55.6M Priarity to be establishad by proposed private development,
East 4' Street Improvements Reconstruction of 7 blocks of street and streetscaping within 84’ wide public ROW. 54.2M Priarity to be established by Capital Improvement Program.
‘East Court Avenue Improvements + | Reconstruction of 6 blocks of street and streetscaping within 100" wide public ROW. S5.0M Priority to be established by Capital Improvement Program.
subteral B = = g = $39.5M ) = A i
TOTAL ) : ; ~ $51.5M

Notes:

L The storm water imgrovemant projects that occur within existing pavement limits include improvements to restore the street to existing conditions. These projects do not include full street recanstruction and streetscaping enhancements. The exception Is the reconstruction of
) Raccopn Street from SE 5t Street to SE 8th Street, which estimates cost to reconstruct entire street to the Market District Master Plan typical street section for 66-foot wide public right-of-way.
2.. Theindividual street impmve_(nenr Project costs could be shared by public and private entities.

3. The individual street improvement projects for 30', 66, and 80" wide right-of-way widths have costs provided per city block because these projects will he defined and prioritized by future development phasing in the neighborhood,
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PARKS + OPEN SPACE SYSTEM

INTRO

The Park and Gpen Space Syslem consiste of different types of
. Open spaces thal respond to boih community and environmental

needs. The plan identifies key locations that provide opportunities

fora variely of open space amenities, such as paris, public plazas.

green streets, promenades, trails, and naturalized areas. Passive,
and naturalized areas are typically locéted along the river or are

co-located with the detention basing, while public spaces ideal for
programed actlvities are located at key facal points throughout the

neighborhood: .~ U

i
m
=<

| Parks / Pedestrian Spaces

00000e

Destination Riverfront Park

East Village Promenads / Trail

Printipal
Park.

Market Streef Plaza
Shared Space / Green Street
_ MNaturallzed Park |

‘ Cohen Park Enhancements
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' PARKS + OPEN SPACE SYSTEM

DESTINATION RIVERFRONT PARK

The cornerstone of ihe park and open space systern is the Destination Riverfront Park located an the MidArmerica Energy property overlooking the
Des Moines River, This site, with documented environmental conditions, is ideal far a parleand provides commanding views of both the river and
cownlown Des Moines skyline. Nationwids, destination parks have been transiormative catalysts for their adjacent neighborhoods. Whether it's
Klyde Warren Park in-Dallas, Maggie Daly Park in Chicago, or Tongva Pari in Santa Morfica, these parks are highly programmed and sctivated
with a variely of uses and activities. As a resulf, they have become destinations for not only their adjacent neighborhoods, but for their respective
mefroareas as well. Because of theirdrawing pawer, they are significant catalysts for new development on adjacent blocks, and lead fo increased
property values, lease raies, and sales tax revenue,

Destination parks are typically programmed with a variety of uses. This prominent riverfront site wouid be ideal for 2 number of features, including
programmable open spaces for concerts, outdoor movies, and ather activities; perforrmance pavilions/stages; desiinaiion playgrounds; dog parks;
restaurants; food truck plazas; outdoor dining groves; sports courts; gardens; public art; restrooms; waler trail access: soenic river overiooks; and
promenades specifically designed to accommodate vendor kiosks, stalls, and tents for farmers markets, art shows, and other slmilar events. As
: pl?lns for the park evelve, on-going dialogue and coordination with MidAmarican Energy, the City of Des Moines, and community stakeholders
will be necessary. .
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PARKS + OPEN SPACE SYSTEM

NATURALIZED PARK - WEST

A large naturalized park should be consiructed on ths east edge of the Market
District. This parle will be a passive counter-point o the highly programmec

and eciivaied riveriront park proposed for the west side of the districl. The

passive parl’s primary responsibility is & datain and treat storm water from

within the disirict. The westarn portion of the passive park will be more
“struclured in nature. and act a3 a “lown square” for the adjacent residential

units.  The square should contain a large passive lawn fdetention area,

4 pavilion and/or restroom siruciure, a children’s playground, and other
. heighberhood recreational amenities. Siorm water from the previously

- discussed overland flow path will enter this portion’ of the park near the-
Intersection of Elm Street and SE 8th Street, During heavy rainfall events.:
sform water will fill the passive lawn “bowl” and then outfiow undsr SE 9th
Stréet and nfo the more naturalized east side of the park.
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NATURALIZED PARK < EAST.

The eastern portion of the park should-be muih more passive than the western portion. A majority of the site will contain the storm water detention basin. The
basin should be designed.so that it laoks natural, not like a man-made storm water facility. Instead. it should look more like a subtle depression within 2 large
field of native grasses-and wildflowers. Native and regionally appropriate plants should be utiiized throughout the site, helping replicate the habital that once
existed in the area. The basin itself should be enclosed by a curated collection-of trees, such as oaks, hickories, and other native varieties. The goal is to
create a natural environment, within walking distance of Downtown Des Moines, that fosters significant b‘rodiversity and a sustainable population of native flora
. and fauna. Functionally, the basin should be designad so that it initially holds. and then slowly releases, slorm water following heavy rain events. Boardwalks

should be constructed across the basin al sicategic locations, and a shared-use path should encircle the basin. This combination will allow for a variety of

loop distances for those walking, running, and. / or bieycling through the park. Addmunally the path should provide seating areas at key locations, and have
frequent conneciions wilh adjacent sireets and development sites, .

Constructed Wetland / Detention Basin
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 PARKS + OPEN SPACE SYSTEM
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PARKS + OPEN SPACE SYSTEM
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SHARED SPACE / GREEN STREET (MARKET STREET)

East Market Street provides a direct connection belween the Destination

" Riveriront Park on the west edge of the Market District and the Naturalized
Park on the east edge of the district. As such, it-should be designed as a
“shared space / green street, and serve as a continuous, functional, park-like -
link between fhe neighborhood's two primary open spaces. Its design should -

" accommodate pedasirians, biovelists, and vehicles equally. Its profile should

-include a curbless crogs-sectior, with bollards and paver coldrs / textures
‘demarcating fravel lanes, parking areas, and padestrian zones. Generous
areas for autdoor dining and other programmed activities, such as festivals,
markets, and pop-ups should be provided along its length. Street trees,
storm waler planters, lighting, and other furnishings should be designed to

set this spacial street apart from the.athers:
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MARKET STREET PLAZA

The Market Street Plaza Is proposed for the southeast corner of the
intersection of &. Market Strest and E. 4th Streéet. . This strategic location
provices a small amount of programmable open space at the intersection of
two "A” streets and is located in the most dense portion of the Market District.
This plaza should be urban in nature, with a paver surface, landscape beds,
‘shade irees, movable tables and-chairs, public art, and an inferactive water
feature. The buildings that front onto the plaza should contaln grounc-level
aclive Uses, such as restaurants, cafes, pubs and/or small retailers, Activities,

including small performances, pop-up retallers, and atheracnv:ty geﬂeraﬁng
uses should be programmed on a regular basas

Examples of Plazas with Ground LeveIAchve Uses
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PARKS + OPEN SPACE SYSTEM

EAST VILLAGE PROMENADE / TRAIL . ) ) :
The East Vitlage Promenade / Trail is proposed for the former Norfolk Southern Railroad right-of-way located mid-way betwesn Gourt Avenue
and E. Market Stresl. The promenade portion will extend east from the Red Bridge over the Des Moines River to E. Tth Street, and then up the
hil 25 & shared-use path to the Capitol Complex. This bicycle / pedestrian-only corridor should be activated with amenities such as food fruck
stails, communily gardens and courts for sand volleyball, pickleball, bocee ball, and baskethall. In addition, the corridor should be adorned with
native landscaping, sealing areas, fire pits, and festival lighting. Graen infrastructure, including permeable paving, storm water planters, and rain
cisterns should be incorporated along its length. New buildings should be designed so that outdoor patios and secondary enfrances open up
and/or front onto the promenade, helping activate it throughoutt the day and creating a unigue amenity that functions as a neighborhood gathering
“spot and functional cotrider that connects cdowntown with nelghborhoods fo the east. ) :

-70 Des Moines Market District
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COHEN PARK ENHANCEMENTS

Cohen Parlcis an existing ne]ghbm hood park serving the nesghborhuod south
of MLK Jr. Parleway. The parl contains a small manicured landscaped area
and an historic 1906 water trough/fountain. Future plans include adding'a
storm water detention basin to this park in order to address regional storm
water quantity/quality issues. . As with the detertion basin in the larger
naturalized park to the north, this basin shouild be designed to look as natural . -
ag possible, and landscaped with nafive and regionally appropriate trees, .
forbs. and grasses. Because parks add value to adjacent properties, future
enhancerments should consider adjacent devalopment sites and their views
into the park. Enhancements should be designed {o act as forecourts for
ihese projects, and offer amenitlies for their fuiure residents.  in return, future
development projects should be designed so that they front onie and halp
activate the park.

Examples of "Naturalized Neighborhood Parks
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OVERVIEW . o 3 ‘

Througheui the course of the master planning process for the Market District,

parlicipants, including the City of Des Moines, key stakeholders, and the
general public, brought up their desire for the district to become one of the

most sustainable neighborhoods within the State of lowa, Words such as

"green” and “suslaineble” ware used to describerthe district's future candition
on a regular basis. Accordingly, ihe master plan establishes a framework to
help ensure that this becomes a reality.

At ils most basie level, the Markel Disirict will be 5 padestrian-oriented,
mixed-use district buill upon a tight gricd of atreeis,  This walkable urban
neighborhood will contain a variely of uses, insjuding residential. retail,
hospilafity. and oifice. These uses will be miked wvertically and horizontally, and
will be interconnecied by a mulii-rodal network that equally accommodales
pedestrians, bicyoists, transit users, and personal vehicles, This will allow
flexibitity In how one moves throughoul the district. and the mix of uses
should help caplure irips that viould nonmally reguire one 1o leave the district,
In essence, (he Markei Dislrict will be desioned in a manner that most of our

greal cilies were before the advent of the [persgnal automobile, in which most
of ong's daily needs were within waiking disiance or a shorl ride on transit.

With the most basic, but often overlooked. sustainability framework elements
in place, additional green initiatives ean then be layered in for increased
impact. These include the following, and wili be addressed in greater defail
later in this chapter: : .

. Storm water Detention Faciliies = Wind Energy
+  Storm water Planters’ 2 +  Green Roofs
»  Permeshble Pavers . + Community Gardens
= Geothermal Energy Inéﬁ ) +  Dark Skies .
= Solar Energy | ‘ E : « Parking Structure Re’tr'oﬁt
= & -
KEY: '

i Storm water Detention Facllities -

-‘ Storm water Planters

Permeable Pavers:
W == Geothermal Energy Loop
Solar Energy
== Wind Energy
| Green Roofs
| community Gardens
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These green initiatives have significant individual benefits, and combined their overall impact is substantial. With the walkable
design framework in place. if only one or two of the green Iniliatives are implemented, the posilive impacts would exceed thaf of
most development projects occurring within the State. If all of the green inftialives are implemented, which is the goal, the Market
District would hecome nol only the most envirenmenlally friendly nelghborhood within the State, but would be near the top of the:
projects occurring throughout the country.

To encourage the on-going implementation of the above green initiatives, the City should consider selecting a cemmunity
suslainability rating system for use within the Market District. An overview of potential rating systems to consider is highlighted,
below. Prior o development, or as soon as possible, community/stakeholder discussions will be necessary in order o select a
preferred raiing syslem for the district.

OPERATIONS/MAINTENANCE-RELATED CREDITS IN SEVERAL COMMUNITY-LEVEL SUSTAINABILITY
RATING SYSTEMS

WELL COMMUNITY STANDARD

The WELL Community Standard offers 100 features (calied credits in other rating systems) worih one point each, plus up (o 40
additional peints Tor innovation and buildings wilh healih/weliness or green cerlificalions. 55 of the total 100 hase features/points
are related lo aperations and maintenance (e.g. landscaping and pesticide use policies) or require ongoing documentalion {e.y.
annual air quality resuits). A few features included in the 55 could be inlerpreted either way, like indoor and ouldoor smoking bans.
See below for a iisl of features with operations-relaled credits marlked.

LEED WD

Only 2 out of 110 possibie points might be considered operational: Long-Term Consarvation Managemant of Habital or Weliands
and Water Bodies, which requires a management plan, and Solld Waste Management. There arg nc engoing documentation
requirements for any credits.

ECODISTRICTS

There is no set list of credits for EceDislrict certification. Instead, there are sel imperatives (equity, resilience, and climate
protection) and pricrities (place, prosperity, health + wellbeing, connectivily, living infraslruclure, resource regeneration), Districts
develop road maps with performance targets and implementation stralegies fo achieve the imperalives and priorities. As part of
the road map, a district must develop a set of indicators 1o measure and track performance towards each imperalive and pricrity.
EcoDistricts offers a list of suggested fllustrative indicators that disfricls can choose fo use or madify, or districts can develop
Iheir own. Examples inciude average life expectancy, number of intersections per square mile, and gallons of waler used daily
per capita. These indicators don't have set achievement thresholds, like credils In mare prescriptive rating systems like LEED.
Instead, districts designate their own goals for achievement and set lheir own horizon year. Since the EcoDistricts certification
system is built around districts developing iheir own goals and achievement levels, it is not possible to estimate he number of
“credits” associated wilh aperations and mainienance, as opposed to heighborhood design.

ENVISION {NOT COMMUNITY-SRPECIFIC; INFRASTRUCTURE FOCUSED)

Envision is a frameworl that includes 64 sustainability and resilience indicators, called ‘credits’, organized inlo five categories:
Quality of Life, Leadership, Resource Allocation, Naiural World, and Climale and Resilience. These colleclively address areas
of human wellbeing, mobility, community development. collaboration, planning, economy, materials, energy, water, siting,
conservalion, ecclogy, emissions, and resilience. These indicalors collectively become ihe foundation of what conslitutes
suslainability in infrastructure. Of the 84 credits, six credils are focused on operalions (twe for water and energy manitaring: ane
ior gperational energy: one for operational water use: and one for operational waste; and cne for menitering and mainlenance).
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 SUSTAINABILITY |

STORM WATER DETENTION

Storm water detention basins provide & full range of ecological services
for polluted runoff. including i'etent]on,.,inﬂlirat_ion, and treatmant. In
addition, they provide both educational opportunities and aesthetic
benefits for surrounding communities, and reduce reliance on pipes and
other underground infrastructure, When done correctly, these man-rmade

faciliies repilcate natural systems by enhancifg water quality and providing:

. floed storage. Depending bn the size of their catchment area, they are
typically large in scale to provide enough area for slorm water storage,
vegetative cover, and wildlife habitat, Vegetation should consist of a variety

. of native species well-suited for both wet and dry soil conditions. The main
priority is the création of a large detention basin in the ‘Naturalized Park’

1o handle excess runoff

L, e g PRI I,
A il
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STORM WATER PLANTERS

Landscape planiers placed along the street provide opportunities for
retention, infiltration, and/er freatment of water during storm events. Instead

-of fransporting poliuted water downstrearn, these facilities are designed

with a wide variety of vegetation to slow down and treat siorm water near
its source.  Curb-cuts are designed to divert siorm flows into the planters.
Lower growing plants should be ufilized 2t intersections to help maintain
streei site distances. When used liberally, as proposed in the master plan,
this form of green infrastructure helps to provide both an assthetic and
ecological function o the street. Priorities include incorporating storm
water planters In new stresiscape projects.

PERMEABLE PAVERS

Combined with other forms of green infrastructure, previous pavement
helps to slow down and infiltrate poliuted water into a sub-layer of aggregate
before leaving a site. Pervious pavement can be used on-street in parking
lanes or in paiking bays in surface parking lots, but should be avoided in
high fraffic areas. Several types of pervious pavement exist, including
modular porous pavement systems, pervious concrete, porous asphalt,
and reinforced grass pavers. Pervious pavement helps to filier sediment
from runceff and should be placed near the source of the treatment network.
Permeable clay pavers are recommended for use within the right-of-way.
Other types of pervious pavemeni can be utilized elsewhere within the
Market District, Priorities include incorporating permeable pavars in new
streetscape projects, and open space projects.
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GEOTHERMAL ENERGY LOOP

Geothiermal energy is heat from the Earth that is both clean and
sustainable. Nearly everywhere, the upper 10 feet of the Earth’s surface
maihtains a nearly constant temperdture between 50 — 60 degrees
Fahrenheit. Geothermal heat pumps can tap intd this resource to heat

and cool buildings. In thewinter, the earih is used as a heat source, andin- |
the winter it is used as a heat sink. A geothermal energy system consists .

of a-heat pump, an alr delivery sysiem (ductwork), and a heat exchanger
— a sysiem of pipes buried in the shallow ground near the buildings to be
heated and cocled. Large open spaces, such as the ones identified in the
diagram, below, are ideal locations for the placement of the geothenmal heat

exchanger, and should be further studied for use as a district enargy foop. .

Priorities: Assess near-lerm development opportunities for geothermal w/
‘design of storm water park. Convene owners adjoining linear promenade
park to determine feasibility of geothermal in this location.

i Potential Locations for
= s | Geothermal Energy Loop
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SOLAR ENERGY

Solar energy is harnessed using a range of ever-evalving technologies
such as solar heating, photovoltaics, solar thermal energy, and solar
architecture, It is an important source of renewable energy and its
technologies are broadly characterized as either passive solar or active
'solar depending on how they capture and distribute solar energy or convert
it into solar power. Aclive solar techniques include the use of photovoltaic
systerns, concenirated solar power and solar waler healing io harness
the energy. Passive solar lechnigues include orienting a building to the
Sun, seleciing rmalerials with faverable thermal mass or light-dispersing
properiies, and designing spaces thai naturally circulate alr. Depending
on the interest and ability of participants 1o fully integrate solar into the
Study. Area infrastructure, off-setiing 30 — 50% of energy use through
roofiop or on-site ground rounted solar appears [o be a viable alternative.
However, discussion with the local utility should occur in arder o befter
understand how a large. behind-the-meter facility will impact cemand and
energy charges for each building location. Priorities include encouraging
solar panels on new developments, and utilizing vacant land adjacent to
the Railroad ROW as an opportunity siie for solar.

WIND ENERGY

Wind power is the use of air flow through wind turbines to pravide the
mechanical power to tum eleciric generators. Wind power is renewable,
clean, and uses little land. There are a number of wind turbine types that
are appropriate for urban selfings such as the Market Disfrict. A cursory
analysis shows that building small-scale wind energy may be of potential
value If done in open parltland or other spaces where small-scale turbines
could be installed away from buildings and other structural interferences.
That said, winds at the lower elevations in Des Moines are generally seen
as insufficient for econamic wind generaiion in the investigated scenarios,
and should be used be used instead to supplement other energy sources.
As such, wind is not a priority for the district but may be incorporated on
a project basis i desired.
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SUSTAINABILITY

GREEN ROOFS
In urban areas. building roofs account for a significant ameunt of impervious surface. Many of these roofs can be
planted with vegetation to help treat and retain starm water, Greenracts require structural improvements to support

solls, vegetation, and loads associaled with rainfall and snowiall. Benefits include providing habitat for plants,
animals, and insects; reducing the heat island affect: and providing a development tool to create green space in

otherwise under-utilized space. Vegetafion should ideally be native species that are drought tolerant. Priorities-

include encouraging grean roofs on sites west of E. 4th Strest to reduce storm water runoff fo the Des Meines River.

COMMUNITY GARDENS

Cormrmunity gardens should be encouraged throughout the neighborhood. Community gardens are typically small
parcels of land gardened by a group of people utilizing either individual or shared plots. These plats can be located
on privaie or public land. and provide fresh produce and plants to those who work them. Cormmunity gardens are
typically publicly funciioning in terms of ownership, access, and management, and are often owned in trust by local
governments or not-for-profit associations. Prierities include new community gardens along the promenade park
and in new private developments. Private development has been recognizing that fenants vaiue community garden
space and often inciude them as amenities. Benefits of community gardens are many, including:

+ They provide a sense of community to those who participate in the gardening activity
¢ Participants can keep or give away the fruit and produce they grow
= The fruit and produce grown can be used to stock local farmer’s markets and co ops

= They can be used to alleviate the food desert effect in certain neighborhoods, ensuring residents’ access to
healthy and affordable food

= They can break down isolation by creating social opportunities/community,
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DARK SKIES

. Light pollution is the unwanted and excessive casting of light by exterior fodures, Examples include glare from
nearby lights, light trespass into windows of adjacent buildings, and sky glow, which is commenly seen over heavily
populated areas. Manufaciurers. now create special fixtures to more directly focus light on an intendéd area. In
addition to increasing energy consumption, light pollution can disrupi delicate ecosysiem balances that rely on the
natural day and night cycle, such as migratory patierns of birds. Excessive nighttime fight has aven been shown

i affect the sleep paiterns in humans, making it harder to sleep at night. Lighting in the Market District should use

either Cutoff Fixtures or Full Cutoff Fixiures. Light fixtures with no cutoff kits or semi cutoff fixtures should be allowed.

Cutoff Fixture

Full Guloff Fixture

PARKING STRUCTURE RETROFIT

Prevalling thought is that autonomous transit and autonomous vehicles will significantly change the way people mave
around cities in the nol so distant future. As a result, it is predicted that demand for parking stalls will decrease
significantly. This will allow surface parking lots to quickly redevelop as new, mixed-use projects, thus benefiting
walkable urban neighborhoods. However, parling structures are a different story. To ensure that the parking
structures that are needed today do net become impediments ta development in the future, care must be made to
design them so that they can easily be retrofit into future uses, such as office space and/or residential units. Parking
structure design in the Marlket District should encourage exteriors that will function physically and aesthetically in the
future as habitable builclings; provide flat parking levels that can be easily converted (o usable space; be designed
with column spacing that works in standardized increments for office and/or residential applications; and have ramps
that are strategically placed so they can be removed/alterec and their space be used for inlerior core functions, such
as circulalion, or ag atriums for future interior light and air.
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URBAN FORM

FRONTAGE REQUIREMENTS

Akey goal of the Market District Master Flan is to create a walkable,
urban neighborhood. To help achieve this, new buildings will
. have frontage requirements that are tied fo their res peciive street
hierarchy. As such, A Streets will have required urban frontage
and B Streets will have recommended urban frontage.

A Streets are the primary strests within'the Market District and”
rmust be lined by mixed-use buildings that front onte, and address,
ihe sireel. Buildings fronting onto A Streeis often have. street
Jevel active uses, including retailers and restaurants. Blank walls
must be avoided. Parking is provided on-sfreet, or in surface
parking fois or parking structurés that are located on the interior
of iheir respective biocks. Buildings should have primary front
doors. accessed from the primary street.. and convenience
doors accessed from secondary streets and rear parking areas.
Strestscape enhancements on A Streels are significantly more.
ropust than those-on other street higrarchies. As a result, A -
Streets are typically sought after addresses due to their special
character and high level of étreet-levai aclivity, '

B Streets are not as restrictive as A Sfrests. B Strsets &re

secondary streets within the Market District and should be lined
by mixed-use buildings that front onto, and address, the street.

Exceplions can be made if applicants show that viable design

alternatives do not exist. Buildings fronting onto B Streefs are

not reguired+to have sctive straet-level uses; however, blank walls’
are to be avoided. If parlding structures, lots, service courts, or

docks front onto the strest, they must be buffered by low screen

wallls and extensive landscaping. Streetscaps enhancements are

not as mbust as those for A Streets, but.are greater than those

required for C Siraeis, : ' $

C Streets funclion as service and access sireels, and are ofen
lined by surface parking lots, enfrances lo parking siructures and
fols, and service courts and loading docks for adjacent buildings.
Building fronfage iz optional, but encouraged. Az a result,

- pedestrian activity on C Streeis is typically limited. Because of
this, streetscape enhancements ars provided, but to & lesser
degree than either A or B Streets. ’

KEY:

== Required Urban Frontage
== == Recommendad Urban Frantage
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URBAN FORM

REQUIRED GROUND FLOOR ENTRANCES

In tight, urban settings, it is not uncommon io seé multi-family
uniis stacked on top of a ground floor or more of podium parking,
often resulting in blank walls alang the street and significantly
reduced sireet-leve! activity. Some buildings in the district will be
mixec-use with residential units over ground floor commercial,
adding vibrancy to strest life. Whilé this may be the easiest way
to add housing units while accommodating market-driven parking
ratios on urban sites, this building typology does little, if anything,

to enhance the urban fabric. Studies have shown that the benefits )

accrued by increased Unit counts are offset by the negative impact
of blank street walls on neighborhood street life, To ehcourage

streei-lavel aclivity, all new rautti-family. buildings within the

Markei Districl will be required to have gréund floor, sireet-facing.
entrances to resiclenlial units. The associated phoios on pages
78 and 79 show examples of how this can be accomplished.

80 Des Moines Market District
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DEVELOPMENT OPPORTUNITIES

INTRO

A key element of the Market District Master Plan is the ideniification of fulure Development Opporiunities. These opportunities
emerged from conversations wiih City, key slakeholders, and real estate professionals. were fested during the Design Charretie,
-and further advanced and veited during ine refinerment period following the Charrette. They are based on local market conditions
and have been developed to the level of detail possible in & conceplual master plan. It bears emphasizing - the Development
Opportunities identified an the following pages are conceptual in nature. Their value is to identify visions and ideas for
specific areas of the neighborhood. Successful visions will endure, but details will change and evolve as projects are
implemented. The plan is sirmpiy a vision, highlighting certain poientizl developrment projecis. The Developmeni Opporiuniiies are
listed with brief descripiions of each project or inlerveniion. Following the discussion on Developrent Opportunities is a brief Yield
Analysis. This analysis summarizes the Pevelopment Opportunities and includes building types, unit lotals, square footages, and
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RESTORED / PRESERVED BUILDINGS

DEPOT / HISTORIC STREETCAR

The historic East Des Moines Union Depot, built in 1907, was purchased by the Des Moines Heritage Trust to save it from demolition. The former
depot should be preserved and re- -purposed as a museum to showcase Des Moines' history, Current thoughts include constructing a new event
centerio the West of the depot, to be used for weddings, corporate meeiings, and other public events. This re-purposing is ideal for the Market
District, and would significantly help activate the East Village Promenade / Trall in this location. In addition, the plaza proposed for the south side
of the depot wolld provide an ideal location for the historic Des Moines streetcar that has been dis-assembled and put info storage. The restored
streetcar, placed in this plaza, would help enhiance the ambiance of the c{epot and act as an additional draw for the district.

D;;Muines Heritage Trust Cn;cept Ey BNIM
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RESTORED / F__’RESER:VED BUILDINGS

it

'STANDARD OIL BUILDING / GARAGE

The Standard Oil Building and adjacent garage contain some of the most unigue architecture within' the Market District. As
the district evalves from an industrial district to a walkable 'urban neighborhood, existing industrial uses will likely desire
better-suitad surroundings. If this ocours and the site becomes available, these two buildings should be preserved and
redeveloped with uses more compatible with the emerging neighberhood. The site could be transitioned Into a *Standard

Oit Commons” in which the main building holses one or two destination restaurants, and one or both wings of the building
and the garage house pop-up retailers, vendor kiosks, and/or market stalls. Additional emall historic out-buildings could be
relocated to the site for vendor use, as demand warrants. Views to the primary facade of the building from MLK Jr. Parkway
should be kept open and-framed, and the *commons” should be surfaced in grass and pavers, providing a small common open
space for the site. Pads and hook-ups for food trucks should also be provided,
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‘ART MODERNE BUILDING, ..

A small'Art Moderne building functions as an office at the City of Des Moines yard facility at the NE comer of
E. 6th Street and E. Market:Street. When the City relocates its yaid facilities in the future, this small building
will be in jeopardy and reuse should be considered. It ccjuld.be moved fo the *Standard Ol Commons” site and
restored for use as a pavilion housing a small restaurant, refailer, vendors, or pop-up use.

Example of a E}rsEJg_ Aré _Mc;derne Building

Small Retailer
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- OFFICE / HOSPITALITY USES

'OFFICE / HOSPITALITY USES.

A major portion of the Market District is projected to be déeveloped with residential units. However, the district also offers
oppertunities for large single or multi-tenant office use and/or-hotel. The priority location is in the southwestern guadrant of
the district, south of Elm Street, west of E 4th. Streef, and north of MLK Jr. Parkway, This location is preferred for a number
of reasons. The large block size-allows for ideal office floor-plates of 20,000 - 25,000 sq. fi, In addition, access to the site
is ideal, with both E. 41 Btreet and MLK Jr. Parkway bordering the site. Visibility is very high, with views of the site from the
" proposed park. Downtown Des Moines, and MLK Jr. Parkway. Views from the site are just as commanding, with one-of-a-kind
views of Downfown, the Des Moines River, and the future destination riverfront park. Parking could be provided in one large
“district” parking structure, creating opportunities to share it with park-goers and the general public during the evening and on
the weekends. Perhaps most importantly, no other site within the City has the polential to front onto a destination riverfront .
park that could he activated throughout the year. This is no small benefit when considering the value amenities like this bring
“to companies who-are competing to attract the best and the brightest. Sites throughout-the district should provide the setting
for small, medium, and large office uses that are attractive o businessas seeking a mixed-use district. While this plan shows
‘multi-family housing as the deminant use, most parcels can be interchangeable to include office uses, and the district can
maintain it's. mixed-use nature while supporting many places of business and employment.
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RETAIL USES

COURT AVENUE RETAIL USES

As the Marlet District develops with new residential projects, the “roofiops” generated will create a need for & small amount of neighborhood-
serving refall uses. Because retail depends on foot.and vehicular traffic for survival, its location on highaer volume streets is critical. As such,
new development projects along Court Avenue should be designed to accommodate retail uses, as well as professional and medical offices. In
particular, larger residential projects should be designed with ground-level retall bays that front onto Court Avenue. This retail frontage will activate
the corridar and help Integrate the Market District with East Village. if a district parking structure is developed on the north side of Court Avenue,

- as shown in the conceptual master plan, it should also incorporate ground-level retail uses so that'its blockslong frontage is activated, Perhaps
the mest significant opporiunity is to develop a small neighborhood grocery at the southeast corner of the intersection of Court Avenus and E 6th
Street. if an urban vestibule format is utilized, this small grocery could have entrances at the primary corner and fronting on the small surface
parking lot serving the grocery: The block could accommodate a grocery store in the 15,000 ~ 20,000 sg. ft. range.

Example of Urban Grocery Store
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RETAIL USES

MARKET STREET-PLAZA RETAIL .

Arother preferred focation for neighﬁorhood -gerving retall is ai the-intersection of Market Street and East 4th Street. The 1 ‘ o ‘ 5::;’:‘-"5":1“5'35

Market Street Plaza, to be designed asan, attached plaza, will' be located at the southeast corner of this important and g

ceremonial intersection. Retail uses should be provided on the ground floors of the buildings that open directly to the plaza,

as well as tha buildings across both Market S’rreet and E. 4th Street that will front onto the plaza. ‘The retail uses in this

location should be neighborhood-ori lented, f.e. small restaurants, pubs, convenience consumer goods. and professianal
services such as dentists, accountants, ete. The plaza and associated retail uses will help create & small, active focal point

" within eaay walkmg distance of the majcrlty of the nesghborhood ‘and calm traffic that moves through the neighborhood.

ExampIe of NEIthOFhDOd‘OHBDf&d refa!!/ commercjaf uses
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PARK FRONTAGE RETAIL USES

The ground level floors of the new buildings that front onto B 2nd Street
! the Destination Riverfront Park should also contain retall uses. These

. retail uses will likely be more regional in nature / destination-oriented
than those retzil uses along Market Street and Court Avenue. The goal
is to create synergy between the retallers and the activities occurring
within the park. Sidewalk. cafes, roll-up / sliding deors, and-cutdoor patios
arg all appropriate. Uses that generate a higher level of activity, such
as destination restaurants, pubs, microbreweries, and regional-oriented
retailers.are encouraged. Acfivities that flow from the fronting uses to the -
park,. and back, should be encouraged. The combination of Riverfront Park
and adjacent retail uses shouid act as a draw and catalyst for residents gnd =~ *
visitors from throughout the.region. o
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'DEVELOPMENT OPPORTUNITIES

Z

THE STANDARD GRILL +f

Examples of Desired Street-Level Retail Uses

e Fulure Refail Frontag
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'RETAIL USES

.DRUG STORE

" The market ass_essméntjp'reparad'fnr the Market District study identified the potential need for a drug store to serve the new
. neighborhood. Idea'ily, tﬁis new dru_é} store would be located along key commuter routes and within easy walking distance

df most of the neighborhood. As such, a location at either the northwest corner or the nertheast corner of the intersection

of E. 6th Street and"MLK Jdr. Parkway would be preferred. This is a, signalized intersection of two key commutér routes, and
would aliow easy vehicular and pedestrian access. The drug store should be consiructed as part of.a mixed-use development

project, with the drug store on the ground level and residential units-on the upper levels. Parkirg should be provided in'a

number of ways, including structured parking, on-strest parking, or with a very limited amount of surface convenience parking.

Additionally, this easily accessible and visible location could host a small grocery store, medical clinic, or other high profile
retailer. ' = ’
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'RESIDENTIAL USES

_MULTI-FAMILY HOUSING

A majority of the Market District will be developed with hjulﬁ-famlly units. These units can be either rental or owner-occupied,
and will add density and critical mass to the neighborhood. The structures will generally be three to six stories in height,

with parking provided on-sfreet, or in surface ‘parking lots or parking siructures that are embedded on the interior of their
respecfive blocks or an adjoining blocks. Buildings should. have primary frant doors accessed from the primary street, and
convenience doors actessed from secondary streets and rear parking areas. In order to encourage street-level activity, all
new mulii-family buildings within the Market District will be required to have ground flgor,-street-facing entrances to residential
units, if not over commercial uses. Units will generally have one-, two-, or three-bedrooms. For every 10 market rate -

*_ residential units two should be affordable, with one unit being 80% AM! and the other 80% AMI, at a minimum.

-
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* . RESIDENTIAL USES

s - g - o

_MISSING MIDDLE HOUSING

New development frbnting onto MLK Jr. Parkway will géﬁeraISy consist of higher density building types, such as apartment
buildings. Because the neighborhood to the south is predominantly single-famiily in nature, there should be a gradient of scale
between the two differing building typologies: This presents a prime opportunity to introduce a variety of Missing Middle
building types. The Missing Middle consist of building ﬁ{pes that used to be widely used in our cities. but gradually fell out

of favor by our large production home builders. This includes - duplexes, 4-plexes, 8-plexes, and 12-plexes. in a number of
configurations.. With changing demographics and markets, these once-papular unit types are back in demand, and should

be included in the new housing mix serving the Market District.. Like multi-family housing, for every 10 market rate residential
units two should be affordable, with one unit being 60% AMI and the other 80% AMI, ata minimum.

R s 2 s
Examples of "Missing Middle” Housing Typologies
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TOWNHOMES

Townhomes and row houses are sited to front onto parks and
parkway frontages, where increased ‘uensity and activity is
desired. These singie-family dttaghed homes (owner- or renter- |
occupled) are higher in density, typically twe or threé stories in
height, and have common party walls, front stoops, and parking .
accessed through rear alleys: Parking can be in a number of
configurations, ihc]udi-ng tuck-urider, attached, or detached. This
frees up the front of the units for fac'qde enhancements, including

" generous front stogps and porches, which allows residents and
passing pedestrians the oppertunity to inferact.

Examples of Tewnhome Typologies
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- SPECIAL USES

|
|

SOUTH RIVERFRONT SITE

The t:ie)ielopnwent blocks directly to the sflouth_'of MLK Jr. Parkway and East of the river should consist of higher density
-building types. Because of it’S'Emportantllocaﬂdﬂ alang the river these sites should have an imporiant use, such as a large
scale multi-family housing project, Glass A office space, or Public/Culiural amenity, space. The Architecture fronting the river
and MLK should be of a.higher quality, as it helps frame a key entrance ‘int_o the distrlict.

L 0 - -—~___, -
Example of the type of Multi-Family housing expected fo be developed.
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PARK BUILDINGS

There are two special buildings associated with the Destination Rivarfront Park.
The first is the Park Pavilion building. This building is located at the north ehd
of the park, between the river and E. 2nd Street, just south of the rail tracks. This
building shouid be designed for, and house, a variety of funciions that will help
draw people o the park and neighborhood. These include, but are not limited to, 4
programmable rental space for community evenis, wedding pariies, reunions, efc.;

a multi-vendor food hall that opens up to the park; and an incubator space that-

could be programmed vearly with upstart businesses and / or restaurants, or a new
- cultural use. The second special building.is the Park Restaurant building located
on the east side of the park, between Market Streel and Elm Street, This rmulti-
functioning building could house an upper-end while tablecloth restaurant, a lower
price-point burger joint, and a pub or-craft cockiail bar. in additien to park resiroom
facilities. Both buildings should be designed to function synergistically with each
other and the parl. Further study is needed to determing whether environmental
conditions on the capped site for the park would allow consiruciion of new buildings.

" Example of Park Restaurant Building Example of Park Pavilion Building
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'DISTRICT PARKING

DISTRICT PARKING STRUCTU REVS: ,

In order to achieve the desired density within the Market Districl, and unlil the neighbo'rhood is served by transit, it will be necessary

to construct parking structures, Most development projects, and in parlicular residenlial uses, will have thelr own parking/struciures.
However, there are two gpportunities for District Parling Structures. The first is locaied between. Market Street and MLIK Jr, Parkway,
between E. Znd Sireet and E, 4ih Streel: This parking siructure tould serve a variety of uses, including the corporate office, hospitality.
retall, and residential units located an this large block. At night and on weekends, when office tenanis are gone, the parking structure

would be well situated to provide publicparking for visitors to the riverfront, the destination riverfront park, and the varjous activilies that

will be programmed in the'neighborhood. The second potential District Parking Structure.is located on the north side of Court Avenue,
between E. 5ih’ Street and E. 6th Street: This parking structure would replace an existing surface parking lot, The additional stalls
provided by the parking structure would serve the existing office tenanis on the adjacent blocks, as well as allow for additional infill uses
along Court Avenue, inclyding new multi-family residential buildings and retail uses. The ground level of the new parking structure should
alse include retail uses in order to help activate the Court Avenue fronfage. Because parking in each of these structures is shared among
. office,.retall, and residential uses, it should create efficiencias that will reduce the averall numper of stalls that would be required if each

of these projects were parked independently, thereby making the District Parking Structures more efficient and cost effective than would
otherwise be the case. ; " '
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Example of Disfrict Parking Structure
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YIELD ANALYSIS

YIELD ANALYSIS

The arleet District is & pedestrian-oriented, mixed-
‘usg neighborhood ihatl containg a variety of uses
. and arnenilies in an environmentally-friendly design.
Based on the Conceplual Masier Plan and the uses
Il identifies, the neighborhood will provide a varisty
- of housing typologies and other uses. The overall

neighborhood yields over 3,400 housing units, with-

© 3,300+ multi-family- units and 100+ townhomes.
The mixed-use structures contain approximately
'210,000+ square feet of office space and 135,000+
square feet of retail space. Over 7,500 parking
stalls are provided in a number of configurations,
including or-street parking, surface parking Jots, and
parking stiuctures. Details of the development yield
are included in the Yield Analysis Summary oh the
follawing page.
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Yield . Parking
Block [B| Mulll Family Sg. Ft.  Townhomes # of Unils Relail Sq. Fi. Office Bq Ft. | Surface Parking  Garage Parking  On-Street Parking Demand  Total Stalls |Net | Noles:
1 31,980 o 33 2,000 1] 19 v} 18 59 ar 2
pd 101,000 o 103 . 4,000 42,000 80 229 47 327 338 ] Shated garage between blooks 23 & 4, Ollice e exleling, replace 456 curiace parking clalls total betviean 3 blocke
3 o o] a 17,200 66,000 34 230 45 238 309 71 Shared garage between blocks 23 & 4, OMee o exlaling, replace 446 surface parking elalls lolal betweon 3 blcels
4 108,000 a0 108 4,000 42,000 53 229 47 335 329 6 Shared garago between blacks 2 3 & 4, OMice Ix existing, replace 456 surfaze parking staliz tolal belwesn 3 blocks.
5 34,000 o a5 0 o 26 0 22 52 47 5
6 16,800 0 17 0 o 10 . 0 25 26 35 9
7 4] 0 0 0 v} 0 4] 30 a 30 30 |No new development
8 87,300 o - 89 0 Q BY 5 12 30 134 128 5
) 78,000 0 78 3,000 0 BB 0 30 132 98 34 |Relall porldng shared wilh garage on block 3
10 26,640 0 27 18,700 a 0 200 24 134 224 90  [Grogery Slora
11 o a 8 ' a o o B 10 12 18 6
12 0- [+] 0 1] a 0 1] 19 o 15 19  (Incubater Bullding
i3 113,200 o 116 20,000 a 0 306 25 274 331 57 | Extra publlc parking for fiverslde park
14| 12,800 -0 13 6,300 i] 64 0 25 51 83 38
15 65,200 0 87 B,400 4] 86 . - 0 26 142 92 50 |UNlize extra garage spaces on Block 16
16 116,900 0. 120 0 0 0 . 225 28 180 251 L
17 26 0 26 26 |Rowat Slle Vazancy
13 140,100 0 143 o] D 178 0 24 215 202 13
19| 126,400 0 129 21,000 o) 0 354 22 200 376 77 |Exira public patking for riverslde paric
20 178,700 0 183 6,000 0 0 . 354 32 305 386 31
21 124,200 0 127 8,400 v} 0 180 34 233 214 | |19
22 53,400 0 56 0 1] 30 0 3B a2 66 16
23 . 40 0 40 40 |Dislrict @6lh Lons
24 0 15 15 0 Q o 15 30 23 45 23
25 188,440 o 7 193 1] 211,200 - 1] 1,161 31 1134 1182 4B |Office Parking used as evenl patking for verclde park
26 250,052 ‘0 285 a a 1] 3EB 42 398 410 12
7 238,800 [ 246 10,000 Q 46 370 44 418 460 42
28 141,500 [v] 145 0 0 158 0 42 247 20 16
29 114,000 o 117 7,000 0 72 100 40 210 212 2
30| 139,400 0 143 0 0 102 27 42 214 171 43
31 0 18 16 o ‘D 1) 16 42 24 58 ELS
3z 0 18 16 o o a 186 13 24 28 5
33 253,500 0 260 o o 187 185 22 389 404 15
34 138,500 .o 142 1] 1] 107 75 36 213 218 5
a5 27,000 9 a7 0 0 14 g 28 55 51 4
36| 24,000 13 38 0 0 23 13 26 b6 62 €
a7 18,810 13 32 a o g 13 24 48 a7 11
38 0 12 12 a 0 20 12 27 1B 58 41
39 73,500 0 75 a. a 30 70 23 113 123 10
40 154,000 0 1568 a o] 102 108 29 237 239 2
Totals: 3,181,923 102- 3,361 R 136,000 -361,200 1,556 4,885 -~ 1,204 7,022 7,645 623
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DESIGN GUIDELINES

LAND USE

in order to create.a true pedestrian-oriented, mixed-use
neighborhaed, the study area must be able fo accommodate a
- number-of land uses in order to achiave the vislonh of becoming
.a walkable urban neighborhoad. This idea goes agalnst the
conventicnal planning ideals of the last hali-century where uses
. were separated fronreach other into their own individual districts,

- but coincides with recent planning and successiul urban districts:
threughout the couniry. The Market District aims to gncourage the
development of a diversity of usés that will be integrated not only
horizentaily, but vertically within the same structure. In particular,
office retail and restaurant uses are leey components fo bringing
vitality to the neighborhood.. -‘

lowa Siate
.. Cophal

A congiderable portion of the neighborhood is planned for
residential uses, including multi-family structures (owner and
renter occupied), missing middle typologies (4-plex, B-plex,
8-plex, and 12-plex). and townhouses. This variely of housing
allows residents to age in-place and move up or down the
scale of housing based on what their fife, family, and financial.
needs dictale. This allows for 2 variety of household types to
be accommodated within the neighborhoad, promoting a diverse
cormmunity with a stable population of long-term residents of all,
incomes and ages rather than focusing only-on a market for &
single demographic group. Miflennials, young professionals,
nawyweds, young familles, em;’;ty nesters, retirees, and seniors
will &ll have housing opfions that will be suttable for their lifestyle.
Multi-family buildings are distributed avenly throughout the district.
Missing Middle residential iypologies afe concentrated south of

CMLK Jr Parkway and east of E. 6th Strest, and townhomes are
concentrated east of E. 7th 'Street. and typically front onto parks
-and open spaces. '

-KEY:

Multl-Family
Townhomes
Missing Middle
.Ofﬁce / Hospitality
Retail / Restaurant

]

7 princlpal
Par;

.

Parking Garages
Exisling Uses

1l
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* Retail uses are focused in three areas, and will éupport the daily needs of those living and working in the neighbarhood.
Court Avenuge contains a number of infil sites and is the interface with the East Village District located to the north.
Ground level retall will be seatierad up and down the corridor, with a concentration located between E. 5th Street and E.
6th Street. A second concentration of street-level retail oceurs along the buildings fronting oh the Market Street Plaza,

located at the interseciion of E. 4th-Street and Market Street. The third concentration of street-level retail ocours along
the buildings fronting on the Destination Riverfront Park. This retail will likely ba more regional in nature compared to
the previous two neighborhood service concentrations. Gffice and/or hospitality uses shouid be located on the block
immediately to the south and east of the riverfront park, but may also be located throughout the neighberhood.

S N

Townhomes Missing Middle
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.. bistrict currently limits heighis of commercial bulldings io 55

DESIGN GUIDELINES

BUILDING HEIGHTS / CAPITOL VIEWSHED

The building heights within the Market District are based on the
desited urban form and density of the neighborhood balanced
with the capacity of each recpective development parcel/block
, o be parked, |f ‘the.neighborhoadreceiveslmore.robust transit
seivice In the future, and less land nesds to be devoted fo parking

veficles, building helghtsidensity can increase. The tallest and =IR o T Y A e

most denze developrnent within the district occurs on the blocks.
adjacent (o the destination riverfront park and aleng Court Avenue.
The mixed-use buildings in these locations are generally 5 and
& siories in height. Multi-family buildings throughout the district
are typically 3 — 4 stories in height. Townhomes on the eastern.
edge of the neighborhood and fronting on. MLK Jr, Parkway
are 3 siories in height. Pavilions in the parks are typically one-
slory, but futlre programming and a detailed design procass will
determine their actual height. The Capitol Deminance Overlay

it and residential buildings to 75 ft. it is Intended to protect the
view of the entire building. The view corfidor from Principal Park

to-the Capitol is protected by this zoniig overlay, To reallze the
davelapment potential and vibrancy of this district while preserving
this important viewshed, further detailed study of height {imits is
neecled. ' ‘

I 6 Stories A o g et 7 - 5 i
N - storjes - : : 1 ¢ | M\
I 4 stories ’ ) ; 2 i sy o o %
E 3 Stories e
2-3 Stories
Pavilions
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One-Story Pavilion Buiiding

T . s

Th ee-Sfory Mixed-Use Building

.

Capitol Viewshed from Principal Park
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DESIGN GUIDELINES

BUILDING SETBACKS

'Guideh'nas for building setbacks help guarantee the appropriate
placement of bulldings within the public realm. This helps to

ensure that the interface between the buildings, sidewalk, and .

sirest are detailed appropriately. Most of the buildings within the
district will have urban frontages and should address the street.
Standard setbacks will range from 0’ — 15, Buildings buiit tight

to the property line will have a ' setback, while those requiring:

canopy/balcony overhangs, stoops, and small landscape buffers
cail be set back accordingly, or may seek additional air rights
over the righl-oi-way. Maxdrmurn setbacks for most buildings are
. based according io the siieel they front onio, and can be &', 10,
and 15" iespeciively. This uniformity, by street, helps fo ensure
consisient srest walis and sireeiscape enhancements. Bufldings
that frant onio MLK Jr. Parkway will have desper 15" landscaped
selbacks, This depih will keep bufiding frontages away from
the higher speed street. and will help to ensure that the original
" parkway aesthetic of the street is mainiained. Buildings that
front onto the East Village Promenade / Trail will have seibacks

of varying depths. This.is Intentional, and will help create a fine

grain of unigue spaces suitable for sitting, landscape ieatures,
and activation along the length of the promenade.

KEY:

(5

E—— (15

mssmmenm Park Frontage
B Varies'
+ E===== Rallroad Frontage °
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DESIGN GUIDELINES

o

PARKING AND ACCESS

- The type of parking, and how il is accessed, is critical 1o the
proper development and success of the Marlet Disirici, Eniries -
into'off-street parking areas should be limited from the street (see
section on Street Hierarchies) in order io promole 2 comfortable
‘and safe pedesirian-oriented environment, The more curt-cuts

_that are zllowed, the more unsafe and inconvenient the area
becomes for' pedestrians. Parking areas (bath structures and lots)
should always be located to fhie rear of their respective buildings

- and accessed by alleys in orderta shield them from view and fo

- improve the assthetics of the neighberhood. On-street parking

-should be provided-whenever possible-fo activate the street,
provide convenient parking or retail users, and provide a safely
buifer for pedestrians walking along sidewalks. The intent of the
WMarket District Masier Plan is 1o provide enough parking within
aach devé!opment block to accommodate its adjoining uses.
The nuniber of parking spaces is determined by the density of
development, with higher density blocks requiring structured and

- shared parking solutions. :

KEY:

Strustured P‘aﬂci»ngr
[ ] Podium Parking
[ Surface Lois / Alleys

- N - On-Street Parking

M2 Des Moiries Market District
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DESIGN GUIDELINES

SPECIAL REQUIREMENTS

The Market District Master Plan is designed fo maximize the
pedestrian experience and visually articulate relationships
between important buitdings and public cpen spaces through axial
\iieWs, terminated vistas, and enhancedfacades. The relationship
between terminated vistas and axial views is direct, whereby
each axial view cortidor is terminated by a vertical element.
Thes_e‘elements_ can include architeciural elements, statues,
* fountaing, and public'ari, To create = more compelling public

realm, visually. significant building facades shall be designad to

respond to funciional and aesthetic cues: !rﬁpartant COITErs, as
well as facades facing onto public open spaces, should receive
speclal-architectural recognition, and include elements that
" distinguish them from cther buildings within the plan. The required
storefronts / retail frontages require that the buildings provide a

storefrent at sidewalk level along the length of the facade shown. -

These storafronts should be substantially glazed in clear glass,
- and shaded with & canopy overhanging the sidewall, All sireet-
- Tacing huiidings shouid be nequ?red‘ to have a minimum level of
archilectural freatment; Fowever, higher design standards shouid
‘be placed on buildings that front orto key public spaces and along
“key streets and eorners, such as the buildings fronting onto the
Destination Riverfront Paris, i ’

KEY:

Required Storefrﬁnti Retail Frontageg
Enhanced Facades '
Axfal Views { Terminated Vistag

- Public Art

-3 View Corridors

14 Des Moines Market District

IowaStale
. Capital




nhaned Facade

= e e oo Ly
Axial View / Terminated Vista and Public Art

Required Storefront / Retail Frontage Axial View / Terminaled Vista and Public Art
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APPENDIX

Ihfrastructure Technical Memorandums

+ Storm water Analysis

« Sanitary Sewer Analysis

° Water Distribution System Evaluation

« Streets and Traffic Analysis

= Parking Analysis

« Cultural Resources Review

* Hazardous Materials Review

¢ Alternative Energy Feasibility ‘

- Geothermal Heating and Cooling Feasibility

* 16 Des Moines Market District
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Stormwater Study E,;D?
Market District, City of Des Moines, IA

Summary

As part of the City of Des Moines Market District planning study, the City of Des Moines (City)

" has evaluated the effect the future development would have on the storm sewer system, and

hds developed recommendations and projects to address future stormwater needs related to
the redevelopment of the Market District. The primary tool used to assess the future conditions
requirements was a one-dimensional and two-dimensional (1D-2D) stormwater model. Existing
and future conditions results were compared to city stormwater criteria and deficiencies

. documented. Projects addressing the system deficiencies were developad and evaluated by the
model.

Six projects were identified that address the future stormwater needs of the Market District. The
six identified projects include four conveyance improvement projects and two detention projects
(shown'in Table 1). With these improvements, certain areas may still experience shallow
localized flooding. Given the current model limitations, these areas of potential shallow flooding
should be confirmed through more detailed hydraulic medeling during preliminary and final
design efforts for sireet improvements and developments. Flood risk to private properties can be
reduced through future street designs and new development site plans that provide adequate
elevation dn‘ferenc:e to maintain 100-yr design storm inundation limits within the existing public
rights-of-way. Building practices that elevate the main floor of buildings and maintain positive
drainage to the street curb and gutter should be adhered to. These recommendations integrate
community planning and infrastructure planning for developing a resilient and functional
downtown district.

Each project was prioritized based on current deficiencies and future expected development
needs. The prioritization for the six recornmended improvements is shown in Table 1 (with 1
being highest priority and 6 being lowsst priority).

August 22, 2019 | 1
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Table 1. Recommended‘Piojects and Cost

Description”
Replace storm sewer between SE 5™

r

Raccoon Street $2,236,000 | 1, Addresses current 5-yea
Conveyance Street and SE 8™ Street with 30-inch event sewer deficiencies.
Improvements | up fo 42-inch RCP (pipe capacity
(SE 5' Street ranges from 25 to 60 cfs). New 48-
to SE gt inch RCP along SE 8" Street from
Street) Raccoon Street to detention basin.
Reconstruct Raccoon Street to street
section that has the capacity to covey
up to 110 cfs during the 100-year
event.
SE 4% Street Replace storm sewer on SE 4 $709,000 2, Addresses current 5-year
Conveyance Street, between Raccoon Street and event sewer deficiencies.
Improvements | Scott Avenue, with 48-inch RCP (pipe
: . capacity approximately 65 cfs)
E Market Street | Increase storage capacity of detention | $1,933,000 | 3, Improvement needs to
Detention basin to approximately 42 acre-feet. be completed prior to E
Basin Capacity | Construct a new 18-inch RCP outlet Market Street and Raccoon
Improvements | from the detention basin. Street overland flow
improvements to ensure
there is adequate storage
capacity.
Raccoon Stréet | Construct a 48-inch RCP culvert $1,497,000 | 4, Addresses current and
Overland Flow | through the railroad north of Raccoon future 100-year event
Improvements | Street to connect overland flow on deficiencies
(SE 8™ Street Raccoon Street to the detention
to SE 41t basin. Recenstruct Raccoon Sireet
Streef) . from SE 81 Street to SE 111 Street
(cul-de-sac) to a street section that
has the capacity to convey up to 130
L cfs during the 100-year event.
E Market Street | Increase the conveyance capacity 51,476,000 | 5, Reduces floocding during
Conveyance between the detention basin and E 8" the larger rainfall events
Improvements | Street to approximately 250 cfs and throughout the North of E
between SE 6% | add a flap valve on the detention Market Street area
Street and basin end of the pipe to prevent flow
detention basin | from leaving the basin.
E Walnut Street | Realign the storm sewer to increase $111,000 B, Localized flocding issue
Conveyance the capacity to 10 cfs in the alley and would likely be
Improvements | scuth of E Walnut Street, between E completed in combination
i 2m Street and E 3rd Street. Connect with another project (i.e.
15-inch RCP storm sewer to E 3™ street replacement)
Street sewer.
Total $7,862,000
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Stormwater Study EEDQ
Market District, City of Des Moines, IA

Objective

The City is planning for development and infrastructure needs in the Market District of East
Village, As part of the infrastructure assessment, the City has evaluated which components of
the stormwater management system need fo be enhanced, added, or replaced. The objective of
this study is to identify and recommend projects that will meet the Market District’s future
stormwater management needs. To complete this evaluation, a 1D-2D stormwater model was
developed to simulate the storm sewer system for six design storms (1.25-inch — 1 00-year
event). Existing system deficiencies were identified. Future development plans were
incorporated in to-the model to determine recommendad projects that meet future stormwater
management needs.

The City's goal s to use the Market District as an example of how downtown redevelopment can
|ntegrate ‘community plannlng and infrastructure planning to make a vital, resilient, and

. functional downtown district. The Market District's future stormwater system would need to
address existing and future storm sewer capacity issues and manage overland flow up to the
City's standard. Several areas within the District have been identified as planned green

* stormwater infrastructure (GSI) corridors. The future conditions 1D-2D model incorporated
reductions.in runoff from these areas to demonstrate the benefit of including GSl into the
stormwater system. Suitability maps have been produced to guide the placement of categories
of G8l technologies.”

Model Development
Modeling Approach .

Hydrology Development

Eighty-five subcatchments within the Market District stormwater study area were delineated.
Each of these subcatchments, shown in Figure 1, were used to estimate runoff frem a portion of
the study area. Runoff volumes were estimated using the SCS curve number method outlined in
Technical Reference (TR) 55 (Natural Resources Conservation Service [NRCS] 1986).
Composite curve numbers for each subcatchment, shown in Figure 2, were developed based an
soil type (Soil Survey Staff 2016) and on land use, which was derived from City planimetric data
and confirmed from recent aetial photography. Times of concantration were determined based
on Light Detection and Ranging (LIDAR) data using the methods outlined in TR-55. A 24-hour
nested frequency storm, derlved from National Oceanic and Atmospheric Administration
(NOAA) Atlas 14 (Perica 2013) were developed for the 2-, 5-, 10-, 25-, 50-, 100-year return
interval storms. A constant 1.25- mch 1-hour intensity storm was also evaluated to represent the
water quality Volume storm.
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1B Model Development

Water from each subcatchment is loaded to a node in the 1D model, which represents the storm
" sewer system. The 1D model includes most storm pipes in the Market District study area with a
" diameter greater than 15 inches. A gmuped inlet approach was used fo aggregate the runoff
estimate contributing to all the storm inlets within an area—for example, an intersection or city
block. This estimate reduces the need to represent every storm pipe in the system and prevents
larger capacity issues from being muted by inadequate inlet or collector pipe capacity.

The 1D pipe network model was developed based on City-provided geographic information
system (GIS) files. Not all pipe sizes and inverts are included in the City’s GIS storm pipe
database. In cases where size and depth of the pipe were not available, these data were
inferred from propertles ‘of upstream and downstrsam pipe sections.

Flow is loaded at nodes defined in the 1D pipe network model. The software routes flow in the
1D pipe network, estlmatmg the capauty forthe storm sewer system to convey runoff during
rainfall events. :

2D Model Development

When flow to a specific section of the 1D pipe network model exceeds the pipe capacity and the
hydraulic grade line is above the ground surface, the model contributes surcharged flow to the
2D surface flow area at the associated node. Flow and ponding is represented using the 2D flow
area. Surface flow reenters the 1D ihodel at nodes when pipe capacity allows. Elevations for the
2D flow area were developed using lowa Department of Nafural Resources statewide LiDAR
data, and refined with City-provided CAD files from the MLK Jr. Drive Expansion Project to
create a mesh representing the existing ground surface. Building footprints in the study area
were removed from the model domain to prevent flow through the area occupied by the building.
Approximately 42,000 triangular mesh cells were used to discretize flow on the surface. Cells
were refined within and fitted to the edges of roads in the area to improve the estimate of
conveyance and depth of ponding present in the roadway.

Model Limitations

Uncertainty in model |nputs including LIDAR terrain and roughness, can affect model results.
Additionally, simplified components of the system, such as roadway sections without a curb and
gutter-can affect depths by up.fo 0.5 feet, The overall uncertainty of the modeled flow depths is
roughly 1.0 foot. The model was developed to facilitate planning-level evaluations in the Market
District study area, and were prepared with adequate detail to meet the study objectives. The
depth plots in Appendix A show the maximum depth of water over the entire simulation. An area
with the lightest color contour (white) has at least 0.1 feet of water average over a 1-minute
duration in the simulation. This depth is within the accuracy of the model. Areas with less than
1.0 feet of depth may or may not experience flooding, based on local elavations and roadway
flow conditions. Further modeling effort is recommended during design phase of projects to
confirm flow depths with updated model inputs that include field survey and street and site
design elements.
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Model Analysis

There are two main branches in the Market District stormwater system. One main branch is
north of E Market Street and the other main branch is south of Raccoon Street and E MLK Jr.
Parkway; these areas are shown in Figure 3. Seme storm.sewers in the Capitol View South
Neighborhoed are includad in the model so pipe capacity limitations in the Market District area
can be accurately identified.

LEGEND - “/—:_':r,'
{1 Slormwater Area of Goncam i
25t Market Dlsirict Projest Limils
Subealchments ’,JM\\‘
Storage area e _‘ e
e
Modeled Slorm Pipe ﬁ ‘)\
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B
'
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Rocroon Suaul & £ MUK JrParkway Arcr \“-_\ \
~
-

B l ) ‘ MARKET DISTRICT OVERVIEW
R ‘

Figure 3. Model Overview

Six design storms (1.25-inch, 2-, 5-, 10-, 50-, and 100-year) were used to simulate to
stormwater system in the Market District study area. The performance of the stormwater system
was evaluated-égainst the 5-year and 100-year rainfall event standards that are outlined in the
Statewide Urban Design and Specifications (SUDAS) (2018) manual. The City adopted the
SUDAS standards in 2018.

 SUDAS standards for new design indicate that the minor stormwater drainage system
(which consists of underground piping and other required conveyance) should be
designed against the 5-year event. Evaluation of the 5-year event was focused on areas

. where sewer surcharging occurs. _

» SUDAS standards for new design indicate that the major stormwater drainage system
(which consists overland flow pathways) should be designed to prevent major damages
or loss-of-life from runoff from the 100-year event. Evaluation of the 100-year event was
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’

focused on areas where surface flow and ponding beyond the City right-cf-way (ROW)
oceurs.

Projects that address the future conditions stormwater needs were identified for sach area, and
the model results, benefits, and cost for each project are discussed in this report. Model results
for the 1 .25-inch, 2-, 5, 10-, 50-, and 100-year rainfall events are shown in Appendix A,

_ Existing Conditions Model Resuits

North of E Market Street

" The area north of E Market Street in the Market District Stormwater Study includes the
contributing areas from Des Moines Street to E Market Street and from the Des Moines River to
the State of lowa Capitol Building, shown in Figure 3. The storm sewers in the area north of E
Market Street generally flow south to E Market Street, then west to the Des Moines River. The

. storm sewer sizes ranges from 15-inch diameter reinforced concrete pipe (RCP) to 84-inch
diameter RCP. The surface runoff in this area generally flows east-southeast, away from the
Des Moines River, and toward a detention basin near E Market Street and SE 8t Street. The
detention basin has an estimated volume of 32 acre-feet.

Model results indicate storm sewer capacity limitations lead to street and alley flooding between
E 2m Street and E 3" Street, south of E Walnut Street during the 5-year rainfall event. Model
results indicate other areas north of E Market Street that may experience strest flooding during
the 5-year rainfall event, which are the following areas: the intersection of E Court Avenue and
E 7th Street, along SE 5" Street, and the intersection of E Walnut Avenue and E 4t Street,
Additionally, not all storm sewers in these areas are incorporated into the model because of size
(small), it is posmb]e that model results underestimate the full capacity of the storm sewsr
system.

The storage volume used in the detention basin ranges from 6 acre-feet during the 2-year event

up to 32 acre-feet during the 100-year event. The detention basin collects runoff from the area
north of E Market Street and from the area north of the railroad. The detention basin also fills

* with backflow from the E Market Street storm sewer.

Raccoon Street and E MLK Jr Parkway -

The. Raccoon Street and E-MLK Jr, Parkway area includes contributing areas from Elm Street to
E MLK Jr Parkway and from the Des Moines River to SE 14! Street, shown in Figure 3. The
storm sewer near SE 2™ Street and SE 11" Street generally flows south on SE 4t Street and
SE 8" Street from Elm Street to E MLK-Jr Parkway, additional storm sewer on Raccoaon Strest
and E MLK Jr Parkway carries flow east toward SE 8 Street. South of E MLK Jr Parkway,
storm sewer generally flows south, through the Capitol View South Neighborhood, to the Des
Moines River. East of SE 11\ Street, the storm sewer flows east past SE 14! Street. Surfdce
runoff in this area generaliy flows south across E MLK Jr Parkway toward the Des Moines River.

Madel results indicate storm sewer capacity limitations result in flooding along Raccoon Street
with potential building flooding durmg the 2-year through 100-year rainfall events. Model results
indicate that street flooding from Raccoon Street and E Allen Street flows over E MLK Jr
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Parkway during the 100-year rainfall event. The model results indicate flood depths on E MLK Jr
Parkway, near SE 9" Street are in excess of 1.0 foot, which may prevent the ability for vehicles
to travel on E MLK Parkway. Additional survey of E MLK Jr Parkway and surrounding streets
would be required to validate the model result depths in this area. Model results indicate that the
100-year overland flow rate on Raccoon Street is approximately 150 cfs near SE 4% Street and
increases to more than 260 ofs at SE 9t Streat.

Future Conditions -

Development Planning
Future'development and land use changes were identified as part of the Market District of East
Village Study. The changes include commercial and high-density residential proparty
redevelopment. Green space would be incorporated on both the east and west end of E Market
Street. Additionally, a bioswale in the abandoned railroad ROW south of E Court Avenue and
gréen infrastructure best management practices (BMPs) throughout the study area were
identified as amenities. The future development plan, shown in Figure 4, was incorporated into
the model by modifying hydrologic curve number and time of concentration for each
subcatchment to reflect the future conditions. Future development also includes vacating

- Raccoon Street and building across the ROW matching the elevations of the surrounding

blocks. This was incarporated into the model by raising the elevations along Raccoon Street in
the mesh. -

Figure 4. Future Development Plan
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Stormwater Concerns

NORTH OF E MARKET STREET

The future conditions stormwater system would have similar flooding issues as the existing
system: Model results indicate storm sewer capacity limitations may result in street and alley
flooding issues between E 2™ Street and E 3™ Street, south of E Walnut Street for storms eqgual
'to or greater than the 5-year rainfall event.

RACCOON STREET AND E NMLK JR PARKWAY

The future conditions stormwater system would have similar flooding issues as the existing
system for the 5-year event. Model results indicate storm sewar capacity limitation would result
in street flooding, potentially Includmg adjacent buildings along existing Raccoon Street. Model
results indicate that vacating the Raccoon Street and developing across the ROW would cause
widespread flooding between Elm Street and E MLK Jr, Parkway.

Future Conditions Improvements and Constraints

Recommended improvements were identified for areas where model results show more than
0.5 feet of surface ponding. The 0.5 feet of surface ponding threshold was selected for
proposed Improvements becalse curb and gutter, which are not reflected in the model, is
traditionally 0.5 feet so itis assumed that flooding less than 0.5 feet would stay in the street.

The following constraints were ldentlr"ed in the Market District study area by HDR and City staff.
These constraints may limit the feasibility and effectiveness of potential projecis.

» SE 9" Street Pump Statxon Capacity: Blocked gravity events and pump stations were not
incorporated in this model. However, the City noted that the SE 9% Street pump station is
under reconstruction and that proposed projects in the Market District area cannot
increase peak flows to the pump station during the 5-year event.

* Raccoon Street Flow Path: Raccoon Street is the primary overland flow path for runoff
between 4 Street and 10 Street. Vacating the Raccoon Street ROW would cause
widespread flooding between Elm Street and E MLK Jr. Parkway; and therefore is not
recommended

The identified storm water lmprovement projects include regional detention, conveyance
improvements, and green infrastructure retrofits. Projects were incorporated into the model to
determme feasml[lty and effectiveness. -

NORTH OF E MARKET STREET

There are three storm sewer.improvement projects located in the area north of E Market Street,
two storm sewer conveyance improvement projects and one regional detention project. Table 2
shows the proposed projects, location, and henefits.
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Table 2.'No!1h of E Market Street: Recommended Projects and Benefits

E Walnut Street
Conveyance
Improvements

‘Existing

Conditions

15-inch reinforced
concrete pipe (RCP) in
the alley south of E
Walnut Street,
between E 2M Street
and E 3rd Street (pipe
capacity is
approximately 4.5
cubic feet per second

Proposed Project
Description

Realign the storm sewer to
increase the capacity to 10
cfs in the alley south of E
Walnut Street, between E 2n4
Street and E 3rd Street.
Connect 15-inch RCP storm
sewer to E 3" Street sewer.

Benefits

Reduces potential
floeding in the alley, E
2nd Street, and E 3™
Street.

between SE 6th
Street and detention
basin

appreximately 110 cfs)

Street to approximately

250 cfs (replace existing 54~
inch RCP with 78-inch RCP
or add B0-inch RCP) and add

a flap valve on the detention

basin end of the pipe to
prevent flow from leaving the
basin.

[cfs])
E Market Street 54-inch RCP.on E Increase the conveyance Reduces flooding in
Conveyance Market Street (pipe capacity between the the area north of E
Improvements capacity detention basin and E 6 Market Street by

lowering the hydraulic
grade line in the
storm sewer network.

E Market Street
Detention Basin
Capacity
Improvements

Detention basin with
32 acre-feet storage
capacity

Increase storage capacity of
detention basin to
approximately 42 acre-feet.
Construct a new 18-inch RCP
outlet from the detention
basin.

Reduces flooding in
the Market District
study area

RACGOON STREET AND E MLK JR. PARKWAY
The storm water improvement projects in the Raccoon Street and E MLK Jr. Parkway area are
related to the ﬂooding'issues on Raccoon Street. Five alternatives were evaluated to determine
the recommended and propesed projects. Three alternatives assume the existing surface flow -
path (sterm sewer and overland flow) would remain on Raccoon Street. The other two
alternatives assume Raccoon Street corridor is raised and developed, moving the primary
surface flow path to an easement north of E MLK Jr. Parkway. The five alternatives are

discussed in Table 3.
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Table 3. Ractoon Street and E' MLK JR: -Parkway: Potential Projects

Market District, City of Des Moines, [A

Stormwater Study

FR

~ Project Project Description Results
Name
| B0-foot 5 Replace storm sewer under 100-year Flood Provides overland flow route Flat slopes prevent complete compliance with
| right-of-way ! Raccoon Street to have 5-year | depth is from 4" St along Raccoon Stto | Statewide Urban Design and Specifications
| (ROW) on | capacity. approximately the detention basin. (SUDAS) criteria which would require a variance.
| Raccoon St | Reconstruct Raccoon Streetto | 1.1 feet deep Preserves current street grade | Finish ficor elevations would need to be above
| Standard | have a standard street cross above street and flow path. This may be flow depths.
| Street | section. centerline. important for drainage laws. It divides the redavelopment block.

2 30-foot Replace storm sewer undsr 100-year Flood Would be a smaller easement Not drivable or walkable
ROW on Raccoon Stregt to have 5-year | depthis on Raccoon St (compared to Swale invert would be at curb elevation on cross
Raccoon St | capacity. ‘ approximately Option 1) streets
Open. Replace Raccoon Street with g | 2.3 feet deep Provides overland flow route Finish floor elevations would need to be above
Channel vegetated open channel. The | above channel from 4" St along Raccoon Stto | figw depths.

channel would be 30 feet wide, | invert. ' the detention basin.
have a 10 ft bottom width and Satisfies SUDAS criteria for
-4.5:1 side slopes. zero surcharge at ROW line.
3 | 60-foat | Abandon storm sewer under 100-year Flood Provides overland flow route Requires major regrade of every intersection
' Drainage | Raccoon Street, replace with depth is from 4th St along Raccoon St along north approach of MLK
| Easement | new storm sewer in easement | approximately to the East Side detention Requires redirection of adjacent surface flows to
i on north | north of E MLK Jr. Parkway. 1.8 feet above basin the proposed drainage easement.
| MLK Jr. | Extend ROW north of E MLK | swale invert. Satisfies SUDAS criteria for Flatter street slopes for all streets from Elm St to
| Parkway - | Jr parkway and construct a zero surcharge at ROW line. MLK Jr. Parkway would result in poor drainage
gwale with | g0-foot-wide swale with 4 on north-south streets.
| pgﬁ,ﬂf S€ | percent ;‘de slopes, and have Would require culverts under cross-streets to
; | 8 shared use pathway. meet cross-street depth criteria. The culverts
| | Reconstruct cross-streets. would require maintenance to prevent debris
| { buildup.

4 .| Increase Same as Option'1, buthavea | 100-year flood Provides overland flow route Greater flow depth resulting from additional width
‘ROW width | wider street so that all SUDAS | depthis from 4th St along Raccoon St would require variance for street centerline depth
on criteria are met. approximately 0.5 | to the detention basin. criteria.

Raccoon feet above street | preserves current street grade | Requires additional ROW along Raccoon St,

Street centerline (not and flow path — This may be which effects developable area.

‘ ' ‘modeled, design | important for drainage laws.
to meet SUDAS).
5 | Increase : Replace storm sewer under | | 100-year flood Meets SUDAS criteria for Increases peak flows to Capital View South

! conduit . Raccoon Street with capacity depth is overland flow within current neighborhoad.
: capacity | to convey the flow that causes | approximately 0.3 | ROW.
| under | limited surcharge during 100- feet above street | Reduces overland flow as
| Raccoon ! year event. centerline (not conduit Capacity increase.
3 Street ‘ modeled, confirm
J in design).
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The recommended option is allowing surface flow to stay on Raccoon Street. The benefits to the
recommended options is that Raccoon Street is the existing flow path, would not require
reconstruction of the cross-streets, and does not increase flood risk in the Market District. The
Raccoon. Street flow path option should provide a proposed street cross section that is either the
66" ROW; Raccacn Street option in the Market District Master Plan or the SUDAS urban street
cross-section (Option 1) because either maintains the drivability and walkability along the
corridor, increases storm sewer and overland flow capacity, reduces flood risk and reduces
future operation and maintenance activities. The surface flow easement could be a standard

street cross-section. The standard street cross-section would require a variance from SUDAS
standard due to flow depths at the ROW line. The recommended projects included in Option 1
for the Raccoon Street and E MLK Jr. Parkway area are shown in Table 4

Table 4. Raccoon Street and E MLK JR. Parhvay: Recommended Projects and Benefits

Raccoon Street
Conveyance
Improvements (SE
5" Street to SE 80
Street)

“Existing

Conditions

15-inch reinforced
concrete pipe (RCP)
at SE 51 Street up to a
36-inch RCP at SE gt
Street. (pipe capacity
ranges from 5 to 25
cfs)

Proposed Project
Description

Replace storm sewer
between SE 5% Street and SE
BY Street with 30-inch up to
42-inch RCP (pipe capacity
ranges from 25 to 60 cfs).
New 4B8-inch RCP along SE
8" Street from Raccoon
Street to detention basin.
Recenstruct Raccoon Street
to street section that has the
capacity to covey up to 110
cfs during the 100-year event.

Reduces flooding on
Raccoon Street

Street reconstruction
would keep overland
flow within the ROW
during the 100-year
event

Raccoon Street
Overland Flow
Improvements (SE

Street)

8t Street to S5E 11t

Rﬁral sfreet section
with surrounding

-private property

having a lower
elevation than
Raccoon Street

36-inch RCP on SE 4%

Construct a 48-inch RCP

‘| culvert through the railroad

north of Raccoon Street to
connect overland flow on
Raccoon Street to the
detention basin. Reconstruct
Raccoon Street from SE 8
Street to SE 11" Street (cul-
de-sac) to a street section
that has the capacity to
convey up to 130 cfs during
the 100-year event.

Prevents flow from
escaping the
Raccaoon Street ROW
and reduces flow
overtopping E MLK Jr
Parkway

SE 4! Street
Conveyance
Improvements

Street (pipe capacity
approximately 30 cfs)

Replace storm sewer on SE
4" Street, between Raccoon
Street and Scott Avenue, with
48-inch RCP (pipe capacity
approximately 65 cfs).

Reduces flooding on
Raccoon Street

. CAPITOL VIEW SOUTH NEIGHBORHOOD

The proposed upstream improvements for the 5-year event in the Raccoon Street and E MLK
Jr. Parkway drea do not increase the peak flow to the SE 9" Street pump station. Therefore, no

8 | August 22, 2019
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ADDITIONAL CONSIDERATIONS FOR RECOMMENDED PROJECTS

Raccoon Street Reconstruction

Preliminary calculations for the Raccoon Street reconstruction projects were completed to
estimate the required flow width {street width) and flow depth (curb height) for the 100-year
overland flow rate. Assumptions used In the preliminary calculations include a longitudinal street
slope of 0.002 fU/ft, which is the estimated existing street slope; a Manning's n-value of 0.013
(smooth concrete or asphalt);-and a 0 percent (flaf) street cross slope, which simplifies the
calculation buit is not representative of how the street would be actually designed.

Two flow width and -ﬂcw'depth combinations were evaluated and the results are as follows:

1. Using a 24 feet flow W|dth (two 12 feet wide driving lanes) the required flow depth would
be 1.1 feet. This results is a flow rate of approximately 135 cfs.

2. Using a 58 feet flow width (two 12 feet driving lanes and two 17 feet parking lanes) the

" required flow depth would be 0.7 feet. This resuits is a flow rate of approximately 160
cfs.. .

The required flow width.and flow depth may change after assumptions are confirmed during the
project design phase

E Market Street Detention Basin

The bottom elevation of the detention basin is limited by the elevation of the existing storm
sewer (54-inch RCP on E Market Street) that outlets to the detention basin. The E Market Street
Conveyance Improvements projects recommends increasing the capacity of the storm sewer on
E Market Street to approximately 250 cfs. This conveyance improvement can be achieved by
constructing a parallel 60-inch RCF at the same grade as the existing 54-inch RCP or by
removing and replacing the 54-inch RCP with a new pipe that has 250 cfs capacity. If a new
pipe.is the preferred option, the bottom elevation of the detention basin could be lowered.
Lowering the detention basin bottom elevation would allow the proposed Raccoon Street storm
sewer to have more slope which could potentially reduce the size of the storm sewer neaded
under Raccoon Street and SE 8" Street. Additional evaluation should be completed during the
design phase to quantlfy the benefits of lowering the detention basin bottom elevation and
determine the preferred option.

Summary of Recommended Projects
The recommended improvements for the Market District are outlined below. The recommended
projects are' shown spatially in Figure 5.

e E Walnut Street Conveyance Improvements (See Project Description in Table 2)

* E Market Street Conveyance Improvements between SE 6th Street and detention basin (See
" Project Description in Table 2)

* E Market Street Detention Basin Capacity [mprovements (See Project Description in Table 2)
. * Raccoon Street Conveyance Improvements (SE 5" Street to SE 8% Streef) (See Project
Description in Table 4)
.® Raccoon Street Overland Flow Improvements (See Project Description in Table 4)
e SE 4" Street Conveyance Improvements (See Project Description in Table 4)
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Model Results

The recommended projects, outlined below, were incerporated into the model and proposed
conditions model results are included in Appendix A.

- NORTH OF E MARKET STREET

In proposed conditions, flooding in the area nerth of E Market Street is eliminated for most areas
for the 2-year and S-year events. The areas that continue to show flooding during the 2-year
and 5-year are less than 0.5 feet and ponding may or may not occur. There is a significant
reduction in flood extent and depth for the 10-, 50- and 100-year events. Flood depth in most
‘areas for larger events is less than 0.5 feet and would likely stay within the ROW if curb and
gutter exisis.

RACCOON STREET AND E MLK JR. PARKWAY -

In proposed c:onditions,'the Raccoon Street flooding is reduced by 80-100 percent for the 5-year
event. In areas where the model results show some ponding on Raccoon Street, the ponding
depth is less than 0.5 feet and may or may not occur. Minimal flooding may occur in other areas
of the Raccoon Street and E MLK Jr, Parkway area during the 10-year event, but model resulis
show that flood depth is less than 1.0 foot. ~

For the 50- and 100~year events, flooding may occur in the existing Raccoon Street ROW. The
maximum modeled flood depth between SE 4 Street and SE 6% Street is less than 1.5 feet.
East of SE 7' Street, the 100-year event maximum modeled flocd depth is approximately 1.7
feet. However, the modeled ground elevation in the areas surrounding Raccoon Street in
proposed conditions is the same as existing condition. The future ground elevation of Raccoon
Street and the new'develépmehts may change during final design. Therefore the depths shown
in the model results may not.be accurate for future conditions. A further modeling effort should
be completed during final design to determine future estimated flood depths along Raccoon
~Street. Model resuits indicate that the 100-year overland flow rate on Raccoon Street is
approximately 100 cfs near SE 4" Street and increases to approximately 130 cfs at SE 9
Street. In proposed conditions, the overland flow rate on Raccoon Street is reduced by 33
percent and 50 percent from existing conditions at SE 4! Street and SE 9 Street, respectively.
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Project Cost“Est‘im'ates for Recommended
Projects -

The itemized costs for projects are included in Appendix C.

Conveyance Improvements
Costs estimates were developed for increasing the capacity in these four areas. Costs include
astimates for storm sewer removal and installation, pavement removal and replacement,
earthwork, new inlets, and manhole modifications. Storm sewer conveyance improvement

- project costs are shown in Table 5.

Table 5. Storm Sewer Conveyance Improvement Project Costs

E Walnut Street Conveyance Improvements $111,000
Raccoon Street Conveyance Improvements (SE 5% Street to SE 8t $2,236,000
Street) : i :

Raccoon Street Overland Flow Improvements (SE8th Street to SE $1,454,000
11% Street/Cul-de-sac)

SE 4% Street Conveyance Improvements $709,000

Stormwater Detention Improvements

Modal results indicate that flood risk in the Market District can be reduced if stormwater storage
is maximized. Project recommendations include expansion of an existing detention basin and
storm sewer improvements to increase detention the Market District. Cost estimates include
earthwork, storm sewer installation, flow control structures, and seeding. Stormwater detention
costs afe summarized in Table 6.

Table 6. Stormwater Detention Costs

E Market Street Conveyance Improvements between SE 6% Street $1,476,000
and detentfion basin

| [E Market Street Detention Basin Capacity Improvements $1,933.000
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Project Prioritization

The recommended stormwater projects were prioritized based on existing stormwater
deficiencies and future expected growth needs. The highest priority projects address existing
deficiencies for the 5-year rainfall event. Lower priority projects address Jocal issues and
deficiencies for the 100-year event. The projects in order of priority are shown in Table 7.

Table 6. Recommended Projects Prioritization

.

" Priority

Raccoon Street Conveyance This project addresses current 5-year

Improvements (SE 5" Street to SE g1 event storm sewer deficiencies. No other
Street) projects need to be completed prior to this
1 improvement; however, surface flooding

on Raccoon Street may not be fully
addressed until SE 4% Street Conveyance
Improvements are completed.
‘ SE 4 Street Conveyance Improvements This project addresses current 5-year
2 S : event storm sewer deficiencies and no

' other projects need to be completed prior
fo this improvement.
E Market Street Detention Basin Capacity | This project is needs to be completed prior
Improvements to the Raccoon Street Overland Flow
Improvements and E Market Street
3 Conveyance Improvements projects
because additional storage volume is
required before additional flow from those
two projects can be added to the detention

[nd basin. I
Raccoon Street Overland Flow The project must be completed after the E
Improvements (SE8th Street to SE 11" Market Street Detention Basin Capacity
4 Street/Cul-de-sac) Improvements. It is prioritized before the E

Market Street Conveyance Improvements
because this project reduces flow

: overtopping E MLK Jr. Parkway.
E Market Street Conveyance This project must be completed after the E

5 Improvements between SE 6" Street and Market Street Detention Basin Capacity
deiention basin Improvements. v o |
; ‘E Walnut Street Conveyance This project is a local drainage issue and is
| ) Improvements ' considered lowest priorify. This project
| B would likely be completed in combination

with another City project (i.e. street
pavement replacement project)

Green Stormwater Infrastructure Suitability

Gsl suitability was evaluated and documented to identify the locations where various categories
of BMPs could be located. Four types of GSI were addressed: bioretention, green roofs, porous
pavement, and storage such as cisterns and rain barrels. These four categories of green
stormwater infrastructure were selected to represent the broader categories of GSI that can be
used to improve stormwater management in urban areas.

August 22, 2019 | 13



Stormwater Study
Market District, City of Des Moine;, 1A

This suitability screening is based on a desktop analysis of existing soils, land uses, building
locations, and pervious areas. Conditions should be reevaluated during development and

. design to confirm the suitakility for different GSI technologies. The GSI locations identified on
the maps in Appendix B are potentially viable locations, not as a specific site recommendation,

Bioretention )

Bioretention GSI technologies reduce runoff volume by creating an area where water is
collected at shallow depths. Water infiltrates at these locations, reducing the runoff and pollutant
load to the system. Non-compact pervious soils are required for bioretention to ensure
infiltration can occur.-Bioretention technologies can include bioswales, roadside planters, and
vegetated infiltration basins. Deeply rooted native grasses and other vegetation are often used
in these technologies to improve infiltration, increase water and nutrient uptake, and provide
aesthetic benefits.

This screening identified suitable areas for bioretention began with identifying potential spaces
in the ROVY adjacent to streetways. These areas were then compared to the soil types in those
locations for preferred infiltration soils (A and B). The areas with preferred infiltration soil were
rated Tier 1. At Tier 2 locations, the available soil data indicate that the soils are either too
compact or are not adequiately pervious to-support infiltration. Soil amendments may be
required in these areas and they still potentially viable bioretention locaticns if scil amendment
oceurs.

In general, the Market District is built on compacted urban fill. Compacted soils are not
conducive to increasing infiltration unless the underlying soil is either amended or disturbed to
increase void spaces. Tree-root systems, such as Silva Cells, could also be used in these areas
o encourage trée growth and maintain uncompact soils that would allow for long-term infiltration
to occur. Some of the areas near MLK Jr Parkway may have more suitable soils. These areas,
indicated in Appendix B, Figure B1 as Tier 1 areas, should be prioritized for bioretention and
infiltration practices.

Green Roofs and Other Roof Interception

In addition to streetside bioretention locations, green roofs are able to reduce runoff and
increase vegetation. Existing buildings and roof footprints were identified on the map for
potential retrofit to become green-roofs, These locations could be retrofitted as gray roofs.
These systems store rainfall excess on the roof in open-air cells or bins and release this water
to the storm sewer system at a reduced flow rate. Both technologies would increase the loading
on the building's structure. Therefore, retrofitting an existing building may require structural
medifications. In addition to retrofits; new buildings could be designed with roof rainfall
interception. This may be more efficient and effective than targeting existing buildings for
retrofitting.

The screening results in Appendix B, Figure B2 show that the largest buildings in the Market
District are ndr_th of Raccoon, south of Walnut Street, and west of the Capitol building. These
locations have the most potential for a significant stormwater benefit by incorporating roof

rainfall interception. Residential areas that intersect with the Market District and its contributing
areas do not have large roofs. Many more residences would have to construct these practices
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to achieve the same benefit as one large downtown building. Therefore, roof interception
technologles like green roofs and- grey roofs should be prioritized in commercial areas with large
bmldmg footprints. :

Porous Pavement.

Pavement systems can create large spans of impermeable surface. Porous pavements instead
provide permeable surfaces to alldw stormwater to infiltration into the subsoil. This GSI is best
suited for paved [oeations with limited turning movement and heavy truck traffic to limit raveling
‘and heavy point loads. They should be installed after surfaces are stabilized to limit clogging of
the critical voids that allow for infiltration. Debris caught in the voids should be regularly
vacuumed or flushed to maintain efféctive infiltration. To sustain effective infiliration between
mainfenance services, porous pavement is best suited for pedestrian walkways and parking
lots. Similar to bioretention GSI, Tiér 1 locations are surface parking lots found with improved
infiltration soil (A and B). Tier 2 iocatxons will require soil amendment.

There are several large spans of paved areas within the Market District where porous pavement
systems could reduce runoff. However, many of these areas were constructed on compacted
.urban fill, which likely has marginal or poor infiltration rates. Soil amendments over these large
spans is likely not economically justifiable. These systems could be designed to have porous fill
beneath the pavement. The porous pavement.system would be designed fo temporarily store
water in the void spaces in the fill material beneath the pavement, and released at a reducead
flow rate. i

' Rain Barrel and Cisterns .

Rain barrels and cisterns.allow runoff volume to be stored for later gray water use. These BMPs
reduce runoff until the container is full. Once full, flow bypasses the container and contributes
dlrecﬂy to the stormwater system. The screening for this GSI involved filtering for rooftops
(elevated impermeable surfaces) inthe LIDAR data. Each possible rocftop is shown with an
adjacent red marker. :

The largest density of suitable rain barrel locations are in the residential neighborhoods to the
north, east, and south of the Market District. The high density of potential locations suggests
‘that neighborhood-based rain barrel programs, targeted in these areas, could improve
stormwater management in the Market District. In the commercial areas of the District, there are
few opportunities to incorporate rain barrels. The larger roofs in these areas would require larger
cisterns that vould take'up more space-and may not be visually appealing. Therefore, the
adjacent residential areas should be prioritized for implementing a rain barrel program.

Conclusiohs

The Market District's existing stormwater management system has some deficiencies that do
not meet SUDAS criteria (Adopted by the City in 2018). Development in the Market District will
increase and change the stormwater management needs. The following recommended
improvements to the stormwater conveyantce and detention will address the existing and future
drainage issues: These projects have been pricritized based on current deﬁmencxes and future
expected- deve[opment needs.
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= Priority 1: Raccoon Street Conveyance Improvements (SE 5" Street to SE 8" Street)

s Priority 2: SE 4th Stréet Conveyance Improvements

e Priority 3: E Market Street Detention Basin Capacity Improvements

¢ Priority 4: Raccoon Street Overland Flow Improvements (SESth Street to SE 11th
‘Street/Cul-de-sac) ‘

e Priority 5: E Market Street Conveyance Improvements between SE 6th Street and
- detention basin

e Priority'8: E Walnut Street'C_nnveyance Improvements

With these improvements, certain areas may still experience shallow localized flooding. Given
the current model limitations, these areas of potential shallow flooding should be confirmed
through more detailed hydraulic modeling during preliminary and final design efforts for strest
improvements and devélopments. Flood risk to private properties can be reduced through future
street giesigné and new development site plans that convey overland design flows within the
existing ROW. Building practices that elevate the main floor of buildings and maintain positive
drainage to the street curb and gutter should be adhered to. These recommendations integrate

community planning and infrastructure planning for developing a resilient and functional
downtown district. ;
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Stormwater Study .
Market District, City of Des Moihes, 1A

Cost Estimates




This Appendix provides the details for project concepts and their associated costs, including project
descriptions and assumptions. This appendix also-provides a planning-level summary of the costs and
utility conflicts associated with each project. Cost estimates are developed using RS Means unit rates and
quantities estimated from the model. Standard percentage markups for contractor overhead, contracior
fees, insurance and bonds, construction contingency, construction observation, geotechnical analysis,
and engineering are included where applicable.

Bécause this is planning-level study, HDR did not conduct site-specific surveys to locate utilities or other
potential design constraints. Planning level design was based on observations and City-provided data.
Utility conflicts were not included in- cost estimates for each project.

E Walnut.Street Conveyance Improvements Project

The-conveyance improvement project.includes increasing the storm sewer capacity in the Alley south of E
Walnut Stree;t,_ between E 2™ Street and E 3" Street to 10 cubic feet per second (cfs). The itemized cost
estimate is shown in Table 1.

“Table 1. E Walnut S‘treet‘Ccm\[eyance Improvements Concept Level Costs

Item .| Size.(in) | Unit Quantity Cost
Pavement Removal | -- SY ) 480 | % 6,000
Pavement Replacement | -- sY 460 | - 28,000
New Pipe -RCP | |15 LF- 170 | & 8,000
Manholes. R " | EA 11 % 4,000
Inlets ' - |EA 2|5 4,000
Manhole Modification . [ — EA 21 % 4,000

| Pipe Removal --RCP 15 LF 170 | % 5,000
T : S ) Total Cost: | $ 59,000
Construction Total (includes overhead) . 15% | § 68,000
Contractor fee 10% | § 7,000
Insurance and bonds s 2% | § - 1,000
Construction Contingency. - : 25% | $ 17,000
Construction Obsgmaﬁan ) 10% | $ 7,000
Geotechnical : ‘ i 5% | § 3,000
Engineering ‘ 2 12% | § 8,000

' ESTIMATED TOTAL | § 111,000




E Market Street Conveyance Improvements between SE
6™ Street and Detention Basin

This conveyance improvement project includes increasing the conveyance capacity between the east
side detention basin and E 6" Street to 330 cfs, and add a flap valve on the end of each pipe at the
detention basin to prevent back flow. The itemized cost estimate is shown in Table 2.

Table 2, E Market Street Conveyance Improvements Concept Level Costs

ltem | Size (in) | Unit | Quantity Cost
Pavement Removal z SY 2,660 [ 32,000
Pavement Replacement . ‘8Y 2,660 5 160,000
Pipe Installation - RCP 78 LF 930 5 527,000
Manholes EA ] $ 36,000
Flap Gate EA 1 5 13,500
Water Contrel Structure EA 2 3 20,000
Erosion Protection ‘ EA 3 $ 15,000
" Seeding 85Y 9 $ 30
Manhole Modification EA 2 5 4,000
: Total Cost $ 782,530
| Construction Total (includes overhead) 15% 5 900,000
Contractor fee ' 10% % 90,000
Insurance and bonds ‘ 2% 5 18,000
Construction Contingency 25% 3 225,000
Construction Observation 10% $ 90,000
Geotechnical . B 5% $ 45,000
Engineering T 12% $ 108,000
ESTIMATED TOTAL $ 1,476,000




E Market Street Detention Basin Capacity Improvements
This detention basin project includes.increasing the storage capacity of the detention basin to
approximately 42 acre-feet and construct a new 18-inch reinforced concrete pipe (RCP) outlet on Market
Street. This estimate does not include any costs related to the shared use pathway around the basin as
proposed in the future development plan. The itemized cost estimate is shown in Table 3.

Tablel:’:. E Market Street Detention Basin Capacity Improvements Concept Level Costs

_ [tem ~ Size (in) Unit Quantity - Cost
Earthwork - Excavation cY 61,300 3 368,000
Earthwork - Hauling CY 61,300 § 337,000
Pipe-Installation - RGP 18 LF 675 § 38,000
Pipe Installation - RCP 24 LF- 45 | 5 3,000
-Manholes EA 2 $ 8,000
Erosion Protection EA 1 $ 5,000
Outlet EA - 2 $ 20,000
Seeding ‘ SY 40,920 $ 158,000
Clear-and Grub AC 8 5 87,200
o Total Cost $ 1,024,200
- Construction Total (includes overhead) 15% $ 1,178,000
Contractor fee . 10% 5 118,000
| Insurance and bonds . ; 2% % 24,000
Construction Contingency ' 25% $§ 295,000
Construction.Observation - 10% [ 118,000
Geotechnical ‘ : ; 5% 5 59,000
Engineering ] . 12% 5 141,000
ESTIMATED TOTAL $ 1,933,000




Raccoon Street: Conveyance Improvements (SE 5th Street
to SE 8th Street)

This project includes increasing the conveyance capacity between 4" Street and 8! Street to 25-60 cfs. It
_ also requires a complete reconstruction of Raccoon Street to-have a standard street profile. The itemized
- cost estimate is shown in Table 4.

Table 4. Raccoon Street Standard Street Profile Concept Level Costs

Item : - | Bize (in) ‘Unit | Quantity Cost
Pavement Removal = | ‘ sY 6000 g 72,000
Pavement Replacement sY 1,130 | g 668,000
New Pipe-RCP . 30| LF 447 § 49,000
New Pipe - RCP ‘ 36| LF 385| § 59,000
New Pipe - RGP 42 | LF 82| g 64,000
New Pipe - RCP 48 | LF M5| 5 94,000
Manholes : E EA 7 3 28,000
Inlets , ) EA 20] $ 40,000
Pipe Removal - RCP 18 | . LF 960 | 3 36,000
| Pipe Removal -RCP__ 36| LF 745 | § 75,000
- 4 Total Cost $ 1,186,000
Construction Tetal {includes overhead) : 16% $ 1,364,000
Contractor fee 10% % 136,000
Insurance and bonds - 2% [ 27,000
Construction Contingency 2 25% [ 341,000
Construction Observation 10% $ 136,000
Geotechnical - 5% $ 68,000
Engineering . - 12% $ 164,000
© ESTIMATED TOTAL $ 2,236,000




Raccoon Streéf- Overland Flow Improvements (SE 8th
Street to SE 11th Street)

‘This project includes a complete reconstruction of Racceon Street to lower the elevation by 0.5 feet from
existing conditions and to have a standard street profile. [t also includes construction a 48-inch RGP
culvert through the railroad north of Raccoon Street to connect overland flow on Raccoon Street to the

' detention basin. The itemized cost estimate is shown in Table 5.

Table 5. Raccobn Street Overland Flow Paih with Standard Street Profile Concept Level Costs

ltem - . .| Size (in) Unit | Quantity Cost
Pavement Removal = | 8Y 6,000 % 72,000
Pavement Replacement SY 11,130 $ 668,000
New Pipe - RCP 48| LF 130 5 30,000
Headwall/Endwall EA 2| % 24,000
‘ o ‘ Total Cost $ 794,000
Construction Total (includes overhead) 15% $ 913,000
Contractor fee K 10% $ 91,000
Insurance and bonds 2% $ 18,000
Construction Contingency 25% $ . 228,000
| Construction Observation i 10% $ 91,000
Geotechnical i 3 5% $ 46,000
Engineering | . ' 12% $ 110,000
ESTIMATED TOTAL | § 1,497,000




SE 4™ Street Conveyance Improvements

This‘project includes increasing the conveyance capacity between on SE 4 Street between Raccoon
Street and Scott Avenue by-replacing the existing 36-inch RCP with a 48-inch RCP. The itemized cost
estimate is shown in Table 6.

Table &, ﬁadcnon Street Standard Street Profile Concept Level Costs

tem . Size (in) | Unit | Quantity Cost
Pavement Remaval 1 SY 1933 ] % 72,000
Pavement Replacement: SY 24,675 $ 668,000
I New Pipe - RCP 48 | 'LF 447 $ 49,000
Manholes ' | EA 11§ 58,000
Inlets i I EA | 11 $ 64,000
Pipe Removal - RCP 36 1 LF. 675 $ 94,000
) : ] i Total Cost $ 1,741,000
Construction Total (includes overhead) 15% $ 2,002,000
Contractor fee ' 10% 5 200,000
Insurance and bonds - : 2% $ 40,000
Construction Contingency 25% % 501,000
Construction Observation : 10% $ 200,000
Geotechnical : 5% $ 100,000
Engineering 5 = _ 12% $ 240,000
’ ESTIMATED TOTAL $ 3,283,000
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Draft Sanitary'Sewer Technical Memorandum

Date:  Friday,-December 28, 2018
Project: Dés Maines Market District Master Plan
To:  City of Des Moines

Fiom:  HDR Engineering, Inc

Subject  Sanitary Sewer Service ‘Analysis

HDR previously completed a desktop review of the sanitary sewer collection system within the Market
District of East Village (Study) neighborhood. The purpose of the review was to provide preliminary
recommendations for-addressing ‘;he sanitary sewer collection system within the Study area.

The existing collection system-generally flows from north to south. The northern portion of the service
area is approximately mid-block between East Court Avenue and lowa Interstate (I1AIS) Railroad. The

_ east boundary of the service areais Southeast 14" Street and the west and southern boundary is the
Des Moines River. The majority of the collection system is currently served by the Hawthorne Pump
Station located near Southeast 14" Street and East Railroad Avenue. A portion of the service area is
served by a combined sewer on vacated right-of-way along the former East Vine Street.

A m'eeting was held with City of Des Moines and Water Reclamation Authority (WRA) personnel on
January 25, 2018 to discuss the current system condition and limitations. The Hawthorne Pump Station
is a duplex station with a0 IN force main that extends to the wastewater treatment plant. High water
alarms are reported at the station during rain events. The events have not resulted in backups or an
overflow.

The majority of the sewer in the collection system is 12 IN clay pipe that was installed at minimal grade.
The 12 IN sewer an'Southeast 12' Street between Shaw Street and Scott Avenue is known to have been
installed essentially flat. A12 IN sewer in the area of Southeast 6" Street and Maury Street is also
known to have a flat slope.

At least one storm sewer inlet Is known to be connected to the sanitary sewer collection system in the
interséction of Southeast 5™ and Shaw Streets. Two additional connections exist to serve water quality
basins.

A combined sewer is located along the farmer East Vine Street that conveys flow to the combined sewer
located on Southeast 1* Street. The shallow grades of the sanitary sewer on Southeast 5% Street do not

allow for a- samtary sewer to be extended to this sub-basin and eliminate the combined sewer. WRA
personnel stated.their intent is not to increase the flow in the combined sewer,
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The capacity of the Hawthorne Pump Station and force main is 1,000 gpm, based on available
information. The estimated dry weather flow to the station is approximately 300 gpm based on the
influent flow calculations. However, metered discharge flow from the station was approximately 70
g;ﬁm for the period of February1—8, 2018. As stated previously, the station does reach a high water
condition during larger rain events. -

WRA personnel expressed'toncern that additional flow to the station would result in sewer backups
along the 12 IN sewer on Southeast 12" Street. Backflow valves would likely have to be installed in the
laterals of the residences along this sewer. ‘

Future land uses in the service area will substantially increase the volume of sanitary sewer flow to the
Hawthorne Pump Station. With the exception of the sub-basin served by the combined sewer, the area
north of East EIm Street ié-curren’cly served by a single 12 IN sewer that conveys flow to the pump
station. This area is currently lightly utilized. Several developments are planned or under construction
in this area that will substantially increase the volume of sanitary sewer flows from the area. The
estimated increase in flow is apbroximat_ely 200 —300 gpm. This additional flow would reduce the
peaking factor for the station to a less than recommended level.

. Dptions considered: !

1. Upgrade the Hawthorne Pump Station to accommodate the additional flow. This option is not
recommended hecause upgrades to the collection system will be necessary to convey the
additional flow to the station due to the flat and minimal grade sewers. In addition, a parallel
force main would be necessary to accommodate the additional flow. The shallow sewers would
necessitate maintaining a portion of the area as a combined sewer and increasing the amount of
flow into the com bined system as development continues. '

. 2. Construct'a new pump station and force main that will serve the northern portion of the Study
-area. The proposed force main could be routed east along the north side of East Martin Luther
King Jr. (MLK) Parkway. A crossing of the abandoned railroad tracks would occur just west of
Southeast 14t Street. The proposed force main would connect to the interceptor sewer located
in the vicinity of Southeast 20 Street.

. It was also recommend the City-evaluate options to eliminate the storm water connections to the

- collection sysfem upstream of the Hawthorne Pump Station. Based on the data provided, the station

-does have adequate capacity for the service area but the high level alarm is activated during some rain
events. Coupled with the elimination of the storm water connections, the proposed pump station will
also reduce the loading on the Hawthorne Pump Station. The Hawthorne Pump Station should have the
necessary capacity for future aeveloﬁment south of East MLK Parkway. -

Trunk Sewer Evaluation

Based on the previous de'sktop review of the existing sanitary sewer collection system and review of the
propased-future development plan of the area, an evaluation was completed to determine routing and
estimated sizing for a new.gravity trunk sewer. Estimated sewer flows were calculated based on the
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prnposed areas of residential, ofﬁce and mixed use spaces |dent|f1ed in the proposed development plan.
Ground surface elevations from GIS were also rawewed to determine approximate slopes and depths of
the new trunk sewer.

Based on the desk’mp review, the recommended approach is to construct a new pump station and force
main to’serve the northern portion of the Study area. The recommended location of the pump station is
at the east end of Raccoon Street, on property owned by the City. The site is currently served by three
phase power at the east end of Raccoon Street. The boundary of the proposed area that would he
served by the new pump station is shown in yellow in Figure 1. The area is approximately 100 acres.
The pump station is estimated to have a capacity of approximately 600 — 800 gpm and utilize an 8 IN
diameter force main. The siziﬁg of the pump station and force main will be determined during final
design.

The prdposed gravity trunk sewer would extend from the pump station south to the north right of way
of East MILK Parkway and then continue west along the right of way to Southeast 7 Street. The sewer
waould turn north along Southeast 7% Street to Elm Street and then west along Elm Street to Southeast
4'™ Street to serve the northern portion of the Study area. Locating the sewer along East MLK Parkway
and within the Elm Street right of way would allow the existing sewer in Raccoon Street to be
abandoned and removed. Removal of the existing sanitary sewer and relocation of other utilities within
the Raccoon Street right of way would open this area to future larger scale development. Existing
sanitary service connections located along Raccoon Street would need to be relocated, depending on
what ex:stmg facilities stay in place. Existing north/south sanitary sewers located in 5% Street and 7t
through 9% Streets ‘could be utilized to reestablish service connections.

-As shown in Figuré 1, the exist'ing ‘sanitary sewer located in Southeast 5% Street could he connected to
the proposed trunk sewer at Elm Street to pick up existing flows from the north and reduce flow to the
Hawthorne Pump Station. The proposed gravity trunk sewer would continue along Elm Street to
Southeast 4% Street to provide a connection peint for the possible future Federal Court House or other
developments at this location.

The gravity trunk sewer would then be extended north on Southeast 4% Street and.west along City-
owned property south of IAIS Rai[rqad. This routing would allow connections of the sanitary services
between Southeast 1%.and 4% Stréets to the new sanitary sewer and reduce the amount of flow to the
existing combined sewer located in Southeast 1% Street.

To determine the required sizihg and estimated depth for the proposed trunk sewer, an initial depth of
10 FT was established at the upstream end, near the intersection of Southeast 2™ Street and Vine. (The
initial depth could be raised if it is determined future development would not require any sewer service
connections to be this deep.)-A minimum slope of 0.5% was used for the entire length of the new trunk
sewer. Utilizing this minimum slope keeps the sewer above the minimums raquired for sanitary sewer
design, for pipes 8 IN in diameter and larger, and helps minimize the final depth at the proposed pump
station. In addition; based on existing GIS ground elevations, the trunk sewer would be able to maintain
atleast the 10 FT starting depth. -
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Based on the estimated flows from future development, an 8 IN diameter trunk sewer at 0.5% slope
should provide sufficient capacity from the ups;tream end east to the Southeast 5% and Elm Street
intersection. From this intersection to the proposéed pump station, a 12 IN diameter sewer is
recommended. Apprqximate'invert depths of the sewer would range between 10 FT to 15 FT deep. The
final sizing of the gravity sewer will be determined during final design.

Public Grease Interceptor Evaluation

An evaluation was completed to review the feasibility of shared or public grease interceptors located
within the study area. Grease interceptors are intended to treat kitchen wastewater from food service
establishments and other similar facilities with large volumes of wastewater. When fats, oils and grease
(FOG) enter the sewer and start to cool they separate from the wastewater flow and can create
problems such as sewer blockages and spills. Grease interceptors prevent accumulated FOG from
clogging sewer lines.

Grease interceptors are designed to slow the wastewater flow and allow sufficient time for FOG to
separate. Accumulated FOG is removed from the interceptor on a regular maintenance schedule.
Typical placement of grease interceptors is as close as possible to the facility’s fixture(s) being served.
Wastewater from toilets, restroom sinks and other similar fixtures is not piped through the grease
interceptor. Variations in ‘discl“la'r'ge levels from these other fixtures can disrupt the design intent of the

grease interceptor, causing it to not function as intended and FOG to be discharged downstream inte
the public sewer.

In evaluating the use of a shared or public grease interceptor, the distance from the point source is a
major consideration. The further the interceptor is located away from the source(s), the longer amount
'of time allowed for the FOG to cool and possibly collect in sewer lines before reaching the shared
interceptor. Typically, shared grease interceptors are only designed where multiple food service
facilities occupy portions of a single or connected commercial structure or constitute a combined food

_ court within a single structure. If future &evelopment includes structures with multiple food service
facilities located within the same structure, a shared grease interceptor may be beneficial. However, a
public grease interceptor éption is not recommended due to concerns with proximity to the multiple
FOG point sources. There fs-a higher risk of material cooling in the collection system and producing
clogs prior to entering the public interceptor, increasing the level of mainténance required of the
collection syst'em.
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Draft Water Distribution Technical Memorandum
Pate:  Friday, December 28, 2018
Project  Des Moines Market District Master Plan
To.  City of Des Moines
Fom:  HDR Engineering, Inc.

Subject  Water Distribution System Evaluation

Objective

The Market District Master Plan (Study) has established the recommended future land use plan
for the Study area. With this updated information the distribution system network was reviewed
to identify if deficiencies occurred related to pressure and fire flow. The distribution network
outside of the study area was assumed to operate as normal. The adjustments made to the
‘model only reflect changes in demand to reflect the anticipated change in land use.

Des Moaines Water Works (DMYWW) completed a Long Range Plan in 2017 in which the existing
system and anticipated future system were evaluated for deficiencies. The final DMWW capital
improvement plan (CIP) has been developed through 2020, DMWW continues to update and
refine improvement plans. At the time of the Long Range Plan, the Historic East Village
neighborhood had already been identified as an Urban Renewal Growth Area. Special attention
to Increased demands were shown in future modeling scenarios. For the purpose of this study,
the current system was evaluated. While planned improvements may occur in the future that
enhance system performance, the most conservative simulation is to assume all planned future
growth were to oceur immediately with the current system.

The existing system is presented' first, followed by the proposed system with the updated land
use plan. Evaluation for deficiencies include pressura and available fire flow.

hdrinc.conm 300 E Locust Street, Suite 210, Das Moines, 1A 50309-1823
(516) 280-4940
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Existing System

In the Long Range Plan, demands were assigned by separating the top 2,000 users in the
system and assigning dermand basad on historical use at that account. This allows for an

. accurate spatial distribution of experienced high demands. The remaining demand was
assigned baéed on Land Use type. None of the top 2,000 users is included within the study
area. The unit demands presented in Table 0-1 use the assigned land use and the area of the
parcel to assign an average day demand.

Table 0~1 Unit Average Day Demands by Land Use Type

Land Use Type ' Unit Average Day Demand

. i (gpdfacre)
Agriculture 00
Commercial 500

Exempt S L e 1)
Government . 150

Industrial R o
Multi-Family 1,000

Park/iOpen Space 15

Residential - High Density ‘ 600

Residential — Medium Density 400

Residential - Low Density 100

Residential - Rural 50
Right-of-Way/Vacant N . . 0

School 150 i
Utility o 350

The peaking factor of maximum day demand (MDD) to average day demand (ADD) is 2.0.
MDD scenario was used to evaluate system performance for low pressure areas. Within the study area all
pressures remain above 60. psi as shown in Figure 0-1.

- The fire flow standards set by the Insurance Services Office (ISO) require a minimum residual water
pressure of 20 psi during a fire. Residual pressure, in this instance, is defined as the pressure inside the
. pipeline system near the points at which hydrant flows are taking place. From a fire fighting perspective,
the principal reason for a required minimum residual pressure of 20 psi is that this pressure is sufficient to
overcome the friction losses.in the. hydrant branch, hydrant, and suction hose with some pressure
remaining at the fire pump. From a water quality perspective, the 20 psi residual is consistent with

- American Water Works Association (AWWA) requirements for minimum system pressure to prevent
bacldlow contamination. The Distributicn System Requirements for Fire Protection manual (AVWWA M31)
indicates that the system should be capable of supplying the required fire flow during the MDD condition.
The fire flow availability compared to fire flow demand was determined by the hydraulic model for all
model nodes with the constraint of maintaining a residual pressure of 20 psi at every other location in the
system that serves customers. Available fire flow is shown in Figure 0-2. Flow may not be the only

hdrinc.com 300 E Locust Street, Suite 210,'065 Moines, |4 50309-1823
(515) 280-4840 :
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signiﬁéant parameter of systerﬁ performance needed. For instance, a sprinkler system can reduce the
actual fire flow needed and requires an operating pressure of 40 psi, an industrial parcel may not contain
a heavy industry, or the MDD peaking factor may be unrealistic for an industrial area with high fire flow

requirements.
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‘Figure D-2 Existing System — Available Fireflow

Afire flow of 1,500 gpm is regularly used to evaluate residential areas. With the exception of dead-end
nodes, the service area has greater than 1,500 gpm available fire flow. The dead-end nodes are in close
proximity to larger mains and available fire flows, so it is not recommended fo upsize mains or extend a
redundant lirie. : '

hdrinc.com 300 E Locust Street. Suite 210, Des Moines, 1A 50308-1823
(615) 280-4940
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Figure 0-3 shows the chang,és in land use designation frdm the existing land use plan to the proposed
land use plan. The deman_ds \_niithin the polygons were updated to reflect the unit demands presented in
Table 0-1 Unit Average Day Demands by Land Use Type.

Results

+ The model did not identify any new deficiencies due to increased density and demand. The
results have minor changes, but none that have exceeded the service targets of maintaining
greater.than 60 psi pressure and 1,500 gpm fire flow. The results of the proposed land use plan
meet the same standards presented in the existing system, as shown in Figure 0-4 Proposed —

-Available Pressure and Figure 0-5 Proposed — Available Fire Flow.

hdrine.com | 300 E Locuist Streel, Suite 210, Des Moines, |A 50309-1823
{516) 2804940



IR
= g
f-\-/ #? ] 4 .
i
—

(;"‘nf‘.‘m.,.: ‘

| S e

& ]
[ ] ‘ :
\l ' | ‘

oy
-
=" - ‘- -3
. " - L ‘
Lo o
@ L]
®
F
o
il L]
L » %
- - “ e !
L] & >
- N Tl
. & ¢ * .‘,-.'.D
LI -5 o3
\'\ 2 -
\ LEGEND
: E::,} Slonmvealar Atop of Concarm
[ -I Market District Piojeel Limiis
& Modelad Walar kain
Future Systein Pressure
® B-W0
; 41-50
LY 51-50
e
: L 1 @  81-140
BETVuSHAEE s
Des Moines -
I-)? Water Wérks
i Lt
Ty [ e g e v

PROPOSED - AVAILABLE PRESSURE
PROPOSED FUTURE CONDITIONS - 2012 MAXIMUM DAY

DES NOJHES WATER WORKS LONG RANGE PLAN
Figure 0-4 Proposed — Available Pressure

hdrinc.com’

300 E Locust Street, Suité 210, Des Moines, |A 50309-1823
(515) 280-4840



“»
L)
L.
T o
= -
-

Loy Villasze

)a wl Matkal Dislrlel Project Limils
i Modated Watar Maln
Avalteble Fia Flov {gen)
=y . - @ <=ap9
. . 500- 898
- - b ’ J —~ ® 10001480
L5 . 2 ‘ R e Ty ®  1500-1899
. - B I ®  2000-28
- : - ® 3000-4399
] N WA LOUNSE: o @ ==5000
i_:'a \?'?lsahl‘glrle\?\l‘rks PROPOSED - AVAILABLE FIREFLOW
FROPOSED FUTURE CONDITIONS - 2012 MAXIMUM DAY

UlarYos Ean Trat e L

Figure 0-5 Proposed — Available Fire Flow

‘ _hdrinc.com 300°E Locust Street, Suite 210, Des Moines, |A 50309-1823
(515} 280-4940

-
Him el -

LEGEND

E 1 Slormvitar Area af Gancern
e

e e
T A, S L T S e VLIRS S R BT « ST, pe DES RiOINES WATER WORKS LONG RANGE PLAN

FR




FR

Potential Improvements

In-addition to the DMWW CIP developed as part of the Long Range Plan, a study was
completed at the same time titled Water Main Replacement Analysis. The study evaluated the
unigLie mains in the system and assigned a risk score comprised of a likelihood of failure and
consequence of failure. Figure 0-6 shows the relative risk scores for the Study area.

While there were no issUes identified related to pressure or fire flow, there remains a potential to
address concerns with high risk pipe while upgrading other infrastructure in the area.,

" The reéomménded sanitary sewer improvement areas are shown in a highlighted orange color.
This project overiaps with & high risk pipe on Raccoon St between SE 9 St and SE 11th St,
‘These mains could be replaced and coerdinated during the same project schedule.

hdrinc.com 300 E Locust Street, Stite 21D, Des Moines, |A 50309-1823
" (515) 280-4940
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Draft Streets and Traffic Technical Memorandum
Daté: Friday, December 28, 2018
Project:  Des M_oihe's Market District Master Plan
- To: - City of Des‘Moines
"Fom;  HDR Engineering, Inc.

Subject” - Streets and Traffic Analysis

Executive Summary

The Market. District Master Plan represents the potential for thousands of additional trips to
occur on busy streets near Downtown Des Moines. The traffic analysis developed a
methodology to determine the level of current trip making in the area and the number of future
trips to be anticipated on the strest system based on master plan land uses. Through the master
plan process and coordination with the City of Des Moines traffic staff, multiple scenarios
emerged to allow for the traffic analysis to support a determination of 1) the importance of street
improvements to complete the grid system in the Market District, 2) the need for additional
‘intersection or corridar improvemerits to support redevelopment volumes, and 3) the potential
benefit of transit operating in the district. The traffic analysis utilized the Gity of Des Moines
existing downtown area multi-modal simulation model and developed within that model a series
of eight scenarios. For each scenario, performance measures were captured from the model to
determine if the Market-Disfrict area improved as a whole and how individual key intersections
were operating with regard to vehicular level of service (LOS).

The following statements represent key findings of the traffic analysis.

Key Traffic Findings )

Complete Grid Network Reduces Congestion - Findings support the planning efforts within
the Market District to reconnect the grid system to support development. Scenarios modeled to
review conditions after completlon of the complete grid network confirm by average speed the
impact of additional roagdway connections is positive, though there are some spot increases in
intersection delay. '

Market District Redevelopment Traffic Satisfied with Grid — Traffic analysis considering the
before and after conditions of redevelopment within the Market District noted a slight drop in
average speeds when adding new trips from new Market District land uses. The drop in average
speeds was small relative to conditions before redevelopment, indicating that the proposed
roadways within the commumty can adequately handle the additional traffic. Further,
intersection level analysis confirmed that while some new land uses led to decreases in
intersection LOS for autos, the worst-case LOS at each location within the Market District was
LOS D or better, indicating limited value in additional intersection improvements.

1|Page
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- Transit Represents a Community Benefit without Gridlock — Transit service to the Market
District would provide new and current residents to the community linkages to downtown, the
capitol, and new: retail and recreational spaces. Those benefits to transit are not considered in a
multimodal simulation, which typically lcoks at the impact modes have on each other. The
introduction of transit on SE 4% Street and MLK Jr Parkway add to the intersection delay at
some intersections near transit stops, but transit provides relief to the network as a whole by
removing some trips from vehicles on busy streets. The traffic model does not indicate any

- intersections, with a vehicle'LOS beyond LOS D and thus the analysis does not recommend
further intersection impro\féments to mitigate vehicle LOS.

RECOMMENDATIONS FOR THE CITY OF DES MOINES TRAFFIC ENGINEERING DERPARTMENT

The project traffic analysis supports the master plan recommendations to the City of Des
"Moines to: 1) work with developers to complete the Market District grid network, 2) work with the
Des Moines Area Rapid Transit Agency (DART) to provide circulator and frequent radial transit
service to and within the Market District, and 3) review developments and street reconstruction
projects to provide appropriate multimodal amenities to support transit users, bicyclists, and
pedestrians. The traffic analysis did not identify any additional vehicular-based roadway needs
to-be developed as future projects by the City of Das Moines.

2|Page
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introduction. : :

© This 2018 study is to determine the impacts to traffic operations as a result'of the proposed
redevelopment to the Des Moines Market District. Determining these impacts allows for the identification

~ of City of Des Moines improvements needed in response to redevelopment focusing on traffic
performance. The Des Moines Market District is a region in Des Maines, lowa with the following general
bounds. The western limit is established by the Des Moines River. To the north, the Market District is

. bounded by East Court Avenue. The eastem limit is established by SE 14" Street north of Scott Avenue
and SE 6% Street south.of Scott Avenue. Detailed limits are shown in Figure 1. For the purposes of this
study, existing conditions are matched to 2018 current conditions. The redevelopment of areas outside
the market district proposed by PlanDSM is considered to gradually accur over a span of approximately
20 years. The Market District master plan established a vision for redevelopment that includes most new
land uses replacing existing-land use pattemns by year 2030 and the remaining redevelopment of sites
within the Market District occurring by 2040. The time interval for this study is 2018 to 2040. The end year
2040 is chosen for convenience based on available data.

- =y
Figure 1 Des Moines Market District Limits

Scenarios _—_

In analyzing the traffic operations of the Market District development indicated by the Master Plan, eight
scenarios are analyzed to determine the likely effects of said development. These scenarios are spread
across three time horizons; the first: existing cenditions (year 2018), the second: interim conditions (year
2030), and the third: future conditions (year 2040). These scenarios are further delineated by varying
Market District conditions: no development, partial development, and full development; and the roadway
network: hase road network, complete grid network, and complete grid network with transit. Table 1
shows the breakdown of the eight scenarios by year, development, and roadway network.

Table 1 Scenario Breakdown

‘Yearof |° Market District Base Road Complete Grid Complete Grid +
Analysis | . 3 Network Networlc Transit
2018 No Development / Includes X
2030 | . ' Regional Growth ; X
2040 ; ‘ X X
2030 __Partial Development X X
2040 Full Development X X

3|Page
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EXISTING CONDITIONS — EXISTING ROADWAY NETWORK, EXISTING TRAFFIC VOLUMES

This scenario resembles current operating conditions for the Market District. The roadway network
matches current conditions, and the traffic volumes are extrapolated frorm 2016 turning movement counts.
Traffic volumes assigned a total of 21,082 trips for all modes. The mode split for the traffic is between
automobile trips and bicycle/pedestrian trips. Ih accordance with information supplied via MoveDSM,
3.2% of trips are assigned to bicycle/pedestrian trip modes and 96.8% of trips are assigned to automobile
modes. The results of this analysis scenaric are useful in assessing the sensitivity of the TransModeler
model and establishing a baseline against which the effects of changes in subsequent scenarios can be
assessed. '

FUTURE BASELINE CONDITIONS — EXISTING ROADWAY NETWORI, 2040 BASE VOLUMES
This scenario utilizes the existing roadway network from the previous scenario and 2040 background
growth traffic volumes. Background growth volumes simply reflect the change in traffic volumes as
affected by population growth irmespective of changes in patterns of development. Traffic volumes
assigned a total of 27,039 trips (a 28% growth in traffic volume, or 1.1% per year in a mature
neighborhood near downtown) for all modes. As with the previous scenario, the mode split for this
scenario is also 3.2% bicycle/pedestrian trips and 96.8% automobile trips. This scenario approximates the
traffic operations in the Market District in 2040 if no changes are made to the roadway network or
development: also known as a “do nothing” scenario. Results of this analysis scenaric are used as a
' baseline to determine the impact of changes to the roadway network and [and-use in the future
conditions. '

" INTERIM CONDITIONS - FULL-BUILD ROADWAY NETWORK, 2020 BASE VOLUMES

Under the assumption that the proposed roadway network will be fully built out by 2030, this interim
condition scenario has the full-build roadway network and 2030 background growth traffic volumes. These
background growth volumes are developed using the process detalled later under Velume
Development. Traffic volumes assigned a.total of 27,168 trips for all modes. The mode split for this
scenario is approximated as halfway between the existing mode split from MoveDSM and the future
condition mode split proposed by Des Moines Metropolitan Planning Organization. Thus,
bicycle/pedestrian trips comprise 7% of fotal trips and automobile trips comprise 93% of total trips.

INTERIM CONDITIONS ~ FULL-BUILD ROADWAY NETWORK, 2030 BASE + PARTIAL BUILD VOLUMES

This scénario utilizes the full-build roadway network, 2030 background growth fraffic volumes, and partial
development specific volumes. There are three development area/zones that are identified as being
undeveloped at the interim condition time horizon. Traffic volumes assigned a total of 28,140 trips for all
modes. As with the previous scenario, 7% of trips are bicycle/pedestrian and 93% of trips are automobile-
based.. ’

INTERIM CONDITIONS = FULL-BUILD ROADWAY NETWORK, PARTIAL BUILD + TRANSIT VOLUMES

This scenaric implements a small transit system into the previous scenario. The transit system is reflected
through the addition of a bus-line running north and south along SE 4" Street from Walnut Street to MLK
Jr Parkway. Two buses, staggered between northbound and southbound, run along the route at 10
minute intervals, The buses stop at most intersections. Traffic volumes assigned a fotal of 29,113 trips for
all modes. The mode split caused by the addition of the transit system is 7% bicycle/pedestrian trips, 10%
transit {rips,. and 8§3% automobile trips.

FUTURE CONDITIONS = FULL-BUILD ROADWAY NETWORK, 2040 BASE VOLUMES
This future condition uses the fully built out roadway network. The fraffic volumes included in this scenario
reflect background growth from year 2020 to year 2040. Traffic volumes assigned a total of 23,146 trips

for all modes. In this future condition, the made split is 10% bicycle/pedestrian trips and 80% automobile
trips. *

FUTURE CONDITIONS = FULL-BUILD ROADWAY NETWORK, 2040 BASE + FULL BUILD VOLUMES

On'the fully built out roadway network, this scenario includes traffic volumes from both background
growth and development specific traffic volumes. The development specific traffic volumes are from the
full redevelopment plan proposed. Traffic volumes assigned a total of 25,213 trips for all modes. As with
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the previous scenario, the mode split for this scenario is 10% bicycle/pedestrian trips and 90% automobile
trips.

FUTURE CONDITIONS — FULL-BUILD ROADWAY NETWORK, FULL BUILD + TRANSIT VOLUMES

A transit network is added to the previous scenario to create this scenario. The transit network includes
two bus lines. The bus line along SE 4 Street from the interim transit scenario is included as well as a
bus ling running east and west along MLK Jr Parkway from 2™ Avenue to SE 12% Street. Two buses,
staggered between eastbound and westbound, run along the route at 15 minute intervals. Traffic volumes
assigned a total of 25,003 trips for all medes. The mode split caused by the addition of the transit system
is 10% bicycle/pedestrian trips, 20% transit frips, and 70% automobile trips.

‘Volume Development ) ‘

To perform the analysis, traffic volumes need to be developed for each scenario. There are two types of
traffic volumes that need to be developed: background fraffic and development specific traffic.
Background traffic volumes are determined based on existing traffic counts-and proposed growth
independent of development. The City of Des Moines provided 2016 turning movement counts,” which
are used as the base for. developing traffic volumes.

Traffic volumes for 204D are determined using the turning movement counts provided by the City and
forecast daily volume data provided by the Des Moines Area Metropolitan Planning Organization. Table
- 2 shows provided roadway daily volumes along key segments within the Market District.

Tab]e 2 Key Roadway Daily Volumes .

Segment Location ' 2018 Daily Volume 2040 Daily Volume
Court-Ave, W of SE 4% &t 2,700 4,200
Court Ave, between SE 4™ St and SE 6 St ) 3,200 5,200
Court Ave, between SE 6% St and SE 7" St 3,900 ] 4,600
Court Ave, E of SE 7" St ) . 4,200 4,900
MLK Jr Pkwy, Wof SE4" St . - 10,250 16,250
MLK Jr Plwy, between SE 4% St and SE 6 St 9,750 18,900
‘MLK JrPkwy, E of SE 7" St 02 21,000
'SE 4'" 8t, between:Court Ave and MLK Jr Pkwy 2,000 4,500
SE 6"'St, between Court Ave and MLK Jr Pkwy 4,000 7,200
SE 7 St, between Court Ave and-MLK Jr Pkwy 800 1,000

The project team reviewed the MPO’s travel demand model daily volumes for future conditions with
PlanDSM land uses (representing' more conceniration of activity in the downtown node) and future
conditions without PlanDSM land uses compared to existing traffic volume levels. The travel model
including Plah DSM land uses represented a more conservative estimate of future expected growth on
arterial roadways than the alternative model which showed very limited growth, The project team elected
to go with the future year model results with PlanDSM land uses as conservative and treated those model
flows as representing 2040. Growth factors were estimated between the 2040 model volumes and base
model year 2010 ADTs to be applied to existing conditions fraffic count data. '

Because the period of interest for the analysis is the PM peak hour, ten percent of the AADT growth is
applied to the turning movement counts provided by the City.

Traffic volumes for the interim ‘condition (2030) are determined using a straight-line regression from the
2040 volumes to the existing volumes. The since the interim condition is effectively halfway between the

' Source: All Traffic Data, 2016
2 Data provided listed this volume as 0. Actual volume was interpolated from adjacent segments for
volume development purposes. Included value corresponds to same segment as 2040 Daily Volume.
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éxisting and 2040 conditions, half of the change in traffic volume between existing and 2040 is assumed
ta ocour by the interim (2030) condition.

Site Traffic Generation

Estimates of vehicle trips generated by the proposed Market District master plan land uses
during weekday AM and PM peak hours were determined using the following sources:

1. -Market District Land Uses
2. ITE Trip Generation Manual
3. ITE Trip Generation Handbook®

For the full build-out by year 2040, the propoéed developments are estimated to generate 2,168
new-network trips in the study area during the AM peak hour and 2,259 new network trips in the
study area during the PM peak hour.

To assist with developing trip generation estimates, the proposed master plan was broken down
into zones based on the types of the proposed land use and the proposed locations of the future
roadway network.. Figure 2 illustrates the trip generation zones for the master plan area. The
mix of development included in each zone and trip generation details for full build-out of each
zone are provided in the Appendix. |

At this master planr stage, no adjustments were made to remove trips as pass-by and removal of
trips as internal capture was undesirable because most trips will require travel to other zones
and the entire network circulation is via public roadways and alleys.

- TransModeler utilized these zone level entering and existing trips in constructing the master
plan development trip table. The trips.between zonas were balanced between origin and
destination zones using iterative factoring. Once the ultimate year master plan development trip
table was complete, the interim-tfip table was generated by assuming all trips occur by 2030
except those to and from zones: 71, 72, 74, 75, 82, 83, 85, 86. ‘

3 ITE’s Trip Generation Handbook, 2rd Edition
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After the baseline growth and site trips were determined, the volumes for city streets in each
* scenario were (generated by TransModeler by selecting the appropriate trip tables and then
a[lowmg the model to develop equilibrium routes using Dynamic Traffic Assignment (DTA),
dlscussed later in Mode[ Development

. Traffic Analysns .

Traffic analysis is the process of determining the operating performance for vehicles on a given
road or roadway network..By comparing differing scenarios for the roadway network, traffic
analysis determined the impact of changes to the network on traffic operations for the network.
Parameters often assessed in traffic analysis include delay and level-of-service, average speed,
and traffic flow. For this project, traffic analysis is performed using the modsling software
TransModeler. A microscopic traffic simulation model, TransModeler simulates and analyzes
traffic at an individual vehicle lével. TransModeler allows the user to create a street network,
specify. roadway classifications and speeds, dictate traffic control for intersactions, and add off-
network poinis for vehicles to access the streets to create a roadway network. Once the network
is created, there are a number of ways in which traffic volumes can be added to the madel for
simulation. For this project, traffic volumes were added either by using turning movement counts
ateach intersaction or by using an origin-destination matrix.
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Model Development

Modeling the network traffic operations is performed using TransModeler. The City of Des
Moines recently developed a TransModeler model of the areas surrounding downtown for use
&s an analysis tool, with the limits shown below in Figure 3. The black lines in Figure 3
represent the streets being modeled and the limits to which those streets extend within the
model, : : ’

T

o o
Figure 3. Model Limits in TransModeler

This study .uses the.existing conditions version of that model as the base network. The base
network is only used in simulation scenarios. 1 'and 2: existing conditions and future baseline

" conditions. For the all scenarios aside from baseline conditions, the assumption is made that the
street system enh‘ancerhents proposed in the Market District Master Plan will be implemented

* by the interim condition time horizon (by 2030). Thus, the base model network needs to be
updated to reflect the expanded strest network condition, updates to traffic control / traffic signal
oherations, and updates to the transit network.

STREET NETWORK ;

- The thange in the street network modeled is shown in Figure 4 and Figure 5. Figure 4 shows
the street network modeled for the scenarios with the base road network condition. Figure 5
shows the street network modeled for all scenarios with the complete grid network condition.
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TRAFFIC CONTROL / TRAFFIC SIGNAL TIMINGS

Intersections created as part of the expanded street network are all treated as two-way stop-
control intersections. Stop signs are added to the approaches belonging fo the minor street
(based on traffic levels). To.better reflect the impacts of development and street network )
configuration adjustments, traffic signal optimization was performed within TransModeler using
the corridor toolbox. Traffic signal optimization was performed for the signals along SE 4% Street

between Grand Avenue-and MLK Jr Parkway as well as the signals along SE 61 Street between
Grand Avenue and-Scott Avenue.

TRANSIT. . :

Adding transit routes.to the network is accomplished by adding a new route system. The transit
route is drawn into the medel.and then stops are assigned to the transit system. Once the transit
route and stops are drawn into the model, a transit schedule is created to assign transit fleet
vehicles to the route. For this project, the only transit vehicle used is a bus vehicle type.

TRAEFIC VOLUNE INPUT. ‘

Adding traffic volumes to the models is a multi-step process. Initially, traffic volumes are input as
turning movement counts to match the data. provided by the City of Des Moines!. These turning
movement counts account fgr‘traﬁic volumes at intersections of interest, however there are
numercus intersections throughout the Market District, for which turning movement counts are
not provided. For the intersections without providad turning movement counts, turning
moverment volumes must be estimated based upon known entering and exiting flows as well as
the characteristics of surrounding land-use. Figure 6 and Figure 7 show the locations of turning
movement counts. Green intersections indicate a location for which traffic counts are provided.
Yellow intersections indicate a location for which traffic counts must be estimated. The base
road network is shown in Figure 6 and the complete grid network is shown in Figure 7.
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Once turning movement volumes have been established for the entire network, a single
‘ simulation is run. TransModeler can then use the output volumes to create an origin-destination
matrix for the traffic volumes in the network. This origin-destination matrix assigns traffic to the
" network based upon the points of the network at which vehicles enter and exit the network. The
origin-destination matrix is then copied and modified to create separate matrices for each mode
of transportation (bicycle and automobile). Using matrices, TransModeler can simulate traffic
" operations using Dynamic Traffic Analysis (DTA), a process that iteratively changes traffic paths
. to decrease the travel time individual vehicles in the model. DTA continues until simulated traffic
condition reach an equilibrium in-overall system travel times. For the project model, DTA was
run for-a sufficient number of iterations to satisfy the equilibrium criteria for each scenario,

Here, it is important fo note that individual trips being assigned for bicycle and automobile
modes are freated as one t;ib‘even when shifting modes. Thus, the trips for bicycle and
automobile modes can be treated as both vehicle-trips and person-trips. This is important when
transit is added to the network.. With the addition of transit to the network, frips entering and
‘exiting the network along the transit route must be split between bicycle, automobile, and transit
modes. Sihce autormnobile trips can be treated as person-irips, trips tied fo zones adjacent to the
transit route can be split up between automobile and transit trips by percentage with no
additional conversion necessary. [n.these transit route-adjacent zones, person-trips are
assigned to transit modes based upon the mode-split percentages presented by MoveDSM and
the City of Des Moines. Therefore, zones adjacent to transit routes see mode-splits with three
modes (bicyclé, automobile, and transit) in accordance with those presented by MoveDSM and
the City of Des Moines, whereas zones which are removed from the transit routes only see

. mode-splits between two modes: bicycle and automobile. Comparing the original autemebile-trip
matrix with the.transit-adjusted automobile-trip matrix, the number of person-trips choosing the
transit mode is calculated. These person trips are then assigned across the transit stops and the
simulation time period to determine the.arriving and alighting rates.

Traffic Analysis Results

EXISTING ~ FUTURE BASELINE

The following are the resuits of the analysis for each simulation scenario. For the existing
conditions scenaric with the existing roadway network and existing traffic volumes, average
delay across the whole network is 25.3 seconds per vehicle and average speed across the
whole network is 19.6 miles per hour. For the future baseline conditions scenario with the
existing roadway network and 2040 base volumes, average delay across the whole network is
22.8 seconds per vehicle and average speed across the whole network is 18.4 miles per hour.
Between the former and latter scenarios, average delay and average speed decreased. This
comparison of the future no-buiild condition to existing conditions indicates that the background
growth in traffic in the future year was observed to route along streets with lower volumes based
on DTA. The useof less congested streets lowers average delay, but also yields Iower network
average speeds as frip lengths increase.
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FUTURE COMPLETE GRID NETWORK —WITH & WITHOUT MARKET DISTRICT REDEVELOPMENT

For the future conditions scenario with the full-build roadway network and 2040 base volumes,
the avergge delay across the whole network is 29.9 seconds per vehicle and average speed
across the whole network is 19.6 miles per hour. For the future conditions scenario with the full-
build roadway network and full-build velumes, the average delay across the whole network is

. 27.1 seconds per vehicle and average speed across the whole network is 19.3 miles per hour. -
As before, the average delay and average speed decreased between these two future
conditions scenarios. Again, this indicates that the traffic added fo the network between

" scenarios routes through lower. volume streets with lower free-flow speeds, simultaneously

lowering average delay and average speed. From this comparison, it can be concluded that the
* site trips overall travel along routes that lack congestion, which is a benefit of a grid system.

FUTURE BASELINE NETWORK = FUTURE COMPLETE GRID NETWORK (NO REDEVELOPMENT)
Comparing the results for the future baseline conditions scenario with the existing roadway
network and 2040 base volumes with the results for the future conditions scenario with the full-
build roadway network and-2040 base volumes both average delay and average speed increase
from 22.8 seconds per vehicle to 29.9 seconds per vehicle and 18.4 miles per hour to 19.6 miles
per hour respectlvely This increase in delay and speed indicates that more vehicles are
choasing to use one or two of the same higher speed facilities. This increases the average
speed; and the increased demand at intersections causes the increase in average delay.

[n fact, looking at a comparison of the control delay for the north-south corridors between the
two scenarios reveals that this is indeed the case. Table 3 shows the comparison of control
delay at the intersections along 2™ Avenue; Water Street, SE 4t Street, and SE 6" Street
between the two scenarios. It is shown that the average delay decreases along 2™ Avenue and
VWater Street while | increasing along SE 4™ Street and SE 6" Street. The speeds along SE 4%
Street and SE 6 Sireet are ‘higher than the speeds along Water Street and comparable to the
speeds along 2" Avenue. However, the shift in traffic from 27 Avenue and Water Street to SE
4 Street. and SE 6" Street is not primarily due to corridor speeds, but more likely is due to the
increased connectlwty along SE 4" Street and SE 6! Street caused by the more complete street
network. The increased connectivity along SE 4% Street and SE 8™ Street creates more routing
options. along those corridors, thereby increasing the overall traffic demand for those corridors.

Table 3 Average Control Delay for North-South Corridors

Intersection Existing Roadway Full-Build Roadway
’ ' ) Network, 2040 Base Network, 2040 Base
g Volumes Volumes

2M Avenue & Grand Avenue - ) 9.1 9.5
2n Avenue & Locust Street ‘ 12.5 11.0
2" Avenue & Walnut Street 13.3 11.5
2" Avenue & Court Avenue : 12.0 10.8
2" Avenue & MLK Jr Parkway : 33.1 23.9
Water Street & Walnut Street 27 2.0
Water Street & Court Avenue 12.2 10.0
Water Street & MLK Jr Parkway - 4.0 2.6
SE 4% Street & Grand Avenue . ; 12.2 22.2
SE 4" Street & Locust Street . ‘ ‘ 8.1 19.0
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SE 4" Street & Walnut Street 15.0 14.1
| SE 4 Street & Court Avenue i 8.5 22T
SE 4" Street & MLK Jr Parkway 31.4 36.5
SE 6" Street & Grand Avenug ©~ 16.0 11.5
SE 6" Street & Locust Street 22.1 8.1
SE 6" Street & Walnut Street : 15.4 19.0
SE 6% Street & Court-Avenue 11.9 32.4
SE 6" Street & MLK Jr Parkway . 29.1 22.3
‘SE 6" Street & Scoft Avénue 18.3 13.1

Average speeds in a travel model are a good indication of lower levels of delay. The proposed
corfiplete streets network to be developed in conjunction with the Market District redevelopment
is likely tdrlead to lower deléys for travelers on-average. However, providing enhanced
connections within the Market District led travelers that were formerly without opfions except fo
attempt to access-majo_r roads like Court Street from a stop-condition to navigate within the grid

- to a mare major crossing, like SE 4" Street and SE &' Street. As this new traffic builds up on SE
4" Street and SE 6" Street, the roadways generally continue to operate at reasonable levels of
control delay, but the intersections of SE 4t Street & Court Avenue, SE 4 Street and MLK Jr
Parkway, and SE 6" Street & Court Avenue begin to approach unsatisfactory levels of service
(LOS) for the auto mode according to the HCM. As the intersection level of service does not

" exceed LOS.D, no additional mitigation is recommended.

FUTURE MARKET DISTRICT REDEVELOPMENT + COMPLETE STREETS + TRANSIT )

For the future conditions scenario with the full-build roadway network and full-build plus transit
volumes, average delay across the network is 31.0 seconds per vehicle and average speed is
16.4 miles per hour. Given that the bus schedule for SE 41 Street is 1 bus in each direction
every 10 minutes and the bus schedule for MLK Jr Parkway is 1 bus in each direction every 15
minutes, the number of stops each bus makes and the position of stops in the outer travel lanes
accounts for the increase in average delay from other future conditions scenarios. Especially on
SE 4 Street, where there is only one lane in each direction, each stop made by a bus slows or
stops traffic generating more delay. As the transit routes increase delay along their respective
corridors, some other vehicles will opt to utilize non-transit streets with higher free—flow speeds,
thereby i mcreasmg the average speed across the network as well.

The addItion of transit [eads to added delays at the intersection level, but again, across a
network travel model the metric of average speed is a better indicator of whether conditions
improve or exhibit negative impacts. The movement of some vehicle traffic to transit appears to
have a limited pesitive impact to congestion in the Market District as a whole, with a few spot
locations seeing growth in intersectién delay. No intersections within the Market District exhibit a
LOS worse than LOS D, so additional mitigation measures are recommended.

INTERIVI CONDITIONS

The interim conditions included three scenarios to test incrementally the impact of the increase
in traffic. due to redevelopment and then the benefit of transit. The base these two scenarios are
compared against is the 2030 baseline growth modeled on the complete streets network. For
the interim conditions scenario with the full-build roadway network and 2030 base volumes,
average delay across the network is 30.5 seconds per vehicle and average speed’is 18.2 miles
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per hour. For the interim conditions scenario with the full-build roadway network and partial build
volumes, average delay across the network is 44.2 seconds per vehicle and average speed is
.16.3 miles per hour. For the-interim conditions scenario with the full-build roadway network and
partial-built plus transit volumes, average delay across the network is 38.7 seconds per vehicle
and average speed is 16.2 miles per hour.

The interim conditions represent a counterintuitive trend. Network average speeds for these
three scenarics are lower than all three scenarios for 2040. The amount of added traffic due to
redevelopment is a vast majority: of the trips added in the full redevelopment scenario, but upon
adding these trips in the interim condition the netwark average speeds slow at a much greater
percentage of the base. Network performance in these scenarios

“The comipiled results for all scenarios are shown below in Table 4.

Tahle'4 Traffic Analysis Resuits by Scenario = Worst-Case Peak Hour

Scenario Total Total Delay | Average Delay | Average Speed
: ‘ . Vehicles (sec) = (sec/veh) (mph)
Existing Roadway Network, Existing 21,082 533,537.8 253 19.6194
Traffic Volumes
Exastlng Roadway Network, 2040 Base 23,146 528,784.0 22.8 18.3721
Volumes :
Full-Build Roadway Netwerk, 2030 22,119 674,002.9 305 18.2086
Base Volumes '
Full-Build' Roadway Network, 2030 24,091 1,064,952.9 44,2 16.3058
Base + Partial Build Volumes ;
Full-Build Roadway Network, Partial 24,073 930,467.8 38.7 16.2215
Build + Transit Volumes
Full-Build Roadway Network; 2040 23,146 692,618.4 29.9 19.6389
" Base Volumes -
Full-Build Roadway Network, 2040 25,213 682,091.7 27.1 19.2902
__Base + Full-Build Volumes
- Full-Build Roadway Network, Full-Build 25,003 774,119.4 31.0 19.4279
+ Transit Volumes

Conclusions

Analysis of the traffic operations for the Market District development indicated by the Master
Plan, was performed for eight scenarios to determine the likely effects of the development.
These scenarios are spread across three time horizons: 2018, 2030, and 2040; three Market
District development conditions: no development, partial development, and full development;
and three roadway network conditions: base road network, complete grid network, and complete
grid network with transit. :

All scenariog were modeled in TransModeler for traffic analysis. TransModeler analysis
accounts for proposed changes in the street network, traffic control for each intersection,
number of trips by mode in the network, and impact of transit. TransModeler allows Dynamic
Traffic Assignment (DTA) to be performed to create an equilibrium condition for traffic routing
‘based on individual vehlcular travel times simplifying the need to develop input traffic analysis
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volumes for each scenario and intrinsically accounting for transportation improvements to draw
trafﬁc from para]le,l roadways and mades.

Key Traffic Findings :

Complete Grid Network Reduces Congestion - Traffic analysis of baseline growth in the
Market-District in the absence of redevelopment shows that average speeds will decrease as
surrounding areas and corridors exparience traffic growth. This finding supports the planning
efforts within ‘the Market District to reconnect the grid system to suppert development. Scenarios
run to- re\new conditions affer completion of the complete streets network confirm by average
speed the impact of additional roadway connections is paositive, though there are some spot
increases in intersection delay.

Market District Redevelopment Traffic Satisfied with Grid — Traffic analysis considering the
before and after conditions of redevelopment within the Market District noted a slight drop in
average speedé when adding new trips from new Market District land uses. The drop in average
speeds was small relative to conditions before redevelopment, indicating that the roadways
within in the community ‘can adeguately handle the additional traffic. Further, intersection level
analysis confirmed that while some new land uses led to decreases in intersection LOS for
autos, the worst-case LOS at each location within the Market District was LOS D or better,
indicating limited value in addltlonaI intersection improvements.

Transit Represents a Commumty Benefit without Gridlock — Transit service to the Market
District would provide new and current residents to the community linkages to downtown, the
capitol, and new retail and recreational spaces. Those benefits to transit are not considered in a
multimodal simulation, which typically looks at the impact modes have on each other. The
introduction of transit on SE-4% Street and MLK Jr Parkway add to the intersection delay at

- some intersections near transit stops, but overall provide relief to the netwerk as a whole by
remaving some trips from vehicles on busy streets. The traffic model does not indicate any
infersections with a vehicle LOS beyond LOS D and thus the analysis does not recommend

~further intersection improvements to mitigate vehicle LOS.

RECOMMENDATIONS FOR THE CITY OF DES MOINES TRAFFIC ENGINEERING DEPARTMENT

The project traffic analysis supparts the master plan recommendations to the City of Des
Moinas to: 1) work with developers to complete the Market Disfrict grid network, 2) wark with the
Des Moines Area Rapid Transit Agency (DART) to provide circulator and frequent radial transit
service within the Market District, and 3) review developments and strest reconstruction projects
to provide appropriate multimodal amenities to support transit users, bicyclists, and pedestrians.
The traffic analysis did not identify any additional vehicular-based roadway needs to be
developed as projects by the City of Des Moines.
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WALKER PARKING STUDY DRAFT
, CONSULTANTS ‘ ‘ MARKET DISTRICT - DES MOINES

EXECUTIVE SUMMARY

- HDR Engineering, Inc. (HDR) engaged Walker Consultants (Walker) to assist with the parking portion of the

' Master Plan for the Market District in Des Moines, lowa. Walker was tasked to work with HDR to develop an
‘memn of parking needs once. development projects in the Market District have been completed, to develop

" plans for parkmg supply volume and location, and to discuss the impacts of transportation alternatives on the

area.

Walker utilized Google Earth images to estimate current parking supply and demand, and added the relevant
supply and demand of proposed developments and infill opportunities to derive projected future supply and
demand. Future proposed parking supply information was provided by HOR, and Walker estimated future
demand based upon proposed development project Information, also provided by HDR. Shared parking

- methodology was utilized by Walker to estimate future demand, using assumptions shaped by the Urban Land
Institute {(ULI) and Institute of Traffic Engineers (ITE}. The model is designed to provide a reasonahle

. recommendation of parking capacity. to meet the parking needs of a mixed-use development during typical busy
‘times. The shared parking model assumed driving ratios, captive market ratios, and presence factors applied to
ULl and ITE-based, |ndustry standard parking demand ratios, specific to each node.

- Walker identified three nodes or influence areas which would have opportunities to share parking, based upon
. proposed development projects. Blocks which were assumed to not utilized shared parking included mostly
residential projects, and as such, it was.assumed that the majority of off-street spaces on these blocks would be
used privately by residents. The three nodes are presented in the following map, and the remaining blocks were
" assumed to not share parkmg
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T w ER PARKING STUDY DRAFT
e : co ANT - MARKET DISTRICT — DES MOINES
. Study Area and Sha:red ParkingNodes -
Des Moines - Market District

Shared Parking Nodes

I Shared Parking Node 1

I Shared Parking Node 2

[1 Shared Parking Node 3

Source: Walker Consultants

' The followirig table presents the shared parlking assumptions and resulting estimated future adequacy across
nodes, and in the Market District as'a whole, As the table indicates, Walker estimates that, as a whole, the
- propased parking supply in the Market District would be adequate to support demand, with a surplus of
apprommately 1,155 spaces. However, much of the surplus is estimated to be concentrated in Nodes 1and 3,
and parking supply may be slightly inadequate among the blocks with unshared parking (the blocks not included
“inthe three nndes) by approximately a 140-space deficit. HDR may wish to consider reducing the parking supply
in Nodes 1 and 3, and redistributing parking supply from Nodes 1 and 3 to the unshared parking blocks.
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Estimated Future Adequé cy

PARKING STUDY DRAFT

MARKET DISTRICT — DES MOINES

Node 3: 10:00 AM Weekday Demand Peak

Non-Captive  Peak Hour
| Quantity Base Ratio Drive Ratio Ratio Factor Demand
Node 1: 2:00 PM Weekday Demand Peak
Retail Shopping " 7,310 2.90 / ksfGLA 0% 60% 100% 11
‘Fine Dining | d 3,655 15.25 [lksfGLA 90% 60% 65% 20
Casual Dining .- 3,655 12.75 /ksfGLA 90% 60% 90% 23
Retail / Restaurant Employees 14,620 1.60 [ ksf GLA 86% 100% 95% 19
. Residential - ) 176 1.63 /Unit 95% 100% 70% 191
Office . . 127,500 3.15 /ksfGLA 86% 95% 10[)% 326
Existing Demand ) ' 100% 15
Subtotal Demand ‘ 605
Subtotal Effective Supply’ 1,027
Subtotal Adequacy ‘ 422
Node 2: 7:00 PM Weekday Demand Peak
Retail Shopping 29,793 2.90 /ksf GLA 50% 30% 75% 17
Fine Dining : 14,896 15.25 /ksfGLA 90% 30% 100% 61
Casual Dining  ~ o | 14,896 12.75 / ksfGLA 90% 30% 80% 41
Retail / Restaurant Employees -59,585 1.60 [ ksfGLA 86% 100% 95% 77
Residential . 635 1.63 / Unit 95% 100% 97% 954
ExIsting Demand 50% 69
" Subtotal Bemand ) 1,220
Subtotal Effective Supply 1,488
Subtotal Adequacy 268

Residential o 420 1.63 /Unit 95% 100% 75% 488
Office S © 179,520 3,15 /ksfGLA 86% 95% 100% 459
Existing Demand : - 100% 12
Subtotal Demand 959
Subtotal Effective Supply 1,563
Subtotal Adequacy 604

. Unshared Parking Demand
' Remaining Residential : 1,860 1.63 /Unit 95% 100% 100% 2,880
Misc. Retail 4,760 2.90 /ksfGLA 90% 60% 100% 7
Misc. Fine Dining : 2,380 1525 /ksf GLA 90% 0% 100% 20
Misc. Casual Dining - 2,380 12.75 [ ksfGLA 90% _60% 100% 16
- Misc. Retall / Rest. Employees 9,520 1.60 /ksfGLA 86% 100% 100% 13
Existing Demand ' 100% 400
Subtotal Demand 3,337
Subtotal Effective Supply 3,197

Subtotal Adeqdacy
Total Demand
Total Effective Supply

Source: Walker Cpnsu]tanﬁ )
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The general cast of building and maintaining parking should also be considered. Walker generally estimates that
surface parking costs approximately $4 000 - $5,000 per space and that at- and above-grade structured parking
costs at least $15,000 - $20,000 per space {but can be more, depending on factors like the facade); not including
land costs. Soft costs, mc[udmgfmancmg, engineering fees, etc. are typically about 25 percent of capital costs

Parking, particutariy'parking garages, also include operating costs which includes maintenance, cleaning,

* staffing, supplies, insurance, etc. The following table presents estimated breakeven monthly, per-space costs for
structured parking. As the table indicates, on the lowest end of the cost spectrum, the monthly per-space
breakeven cost-is $135, and on the highest end it is 5204,

Breakeven i‘\frlornthiv”Per-Space Cost of Structured Pa;'-l-(tng"‘

Project Cost Annual Operating Cost Per Space

Per Space $200 $250 $300 $350 §
$ 18,000 kK $140 $144 $148 $152 3186 o
$ 19,000 EEEIPL - $148 $151 $155 $159 $163 3
$ 20,000 QEEIEE $153 $157 $162 $166 $170 % =
§ 21,000 EEEAETRNEEE A1 5154 $168 $173 $177 2§
S 22,000 QLR $167 - . $171 $175 $179 5184 :% °
$ 23,000 EEETE{ $174 $178 $182 $186 $190
$ 24,000 [ECHF( TR -y 5185 $189 $193 $197 =
$ 25,000 8 $183 $187 $192 $196 $200 $204 E

=

Rate: 6.50% Amortized Period: 25 Years

. *Assumes at- and above grade parklng daue[uped on a site geometrically suitable for an efficient parking structure.

Source Walker Co nsu]ta nts

Tran;‘.portation d_(_ém_and management (TDM) could also lessen demand for parking in the Market District, among
other structural and social benefits. TDM is a collection of complimentary strategies and behavioral incentives
that emphasize the mové_mergt of people and goods rather than the motor vehicle. It focuses on assisting people
to make transportation decisions that include transit, ridesharing, shuttles, walking, biking, and other solutions
of improvements and to reduce single-occupancy vehicle (SOV) trips and the parking infrastructure required to
accommodate those trips.

Based on years of research, some of the most effective TDM strategies are related to Parking Pricing/ Policy,
' Commute Trips, and Land Use/Location. Limiting the parking supply typically results in a 5% to 12.5% reduction
“in vehicle miles frave}ed (¥MT); unbundling parking results in a 3% to 13% reduction in VMT. Mandatory
commute-trip reductions can result in a VMT reduction of 21%, and pricing workplace parking can reduce VMT
by 20%. When a site provides a mix of land uses, good transit accessibility, and increased density, VMT
reductions can reach 30%. ‘
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WALKER PARKING STUDY DRAFT
ERNEULTAN TS, MARKET DISTRICT — DES MOINES

INTRODUCTION

The purpose of this study was to provide an evaluation of the existing parking adequacy and to provide insight
on how parking adequacy will change given forthcoming development projects in the Market District in Des
Moines, |1A. Walker estimated curfent parking’ supply using Google Earth images taken on June 15, 2017, and
estimated future adequacy usmg data prowded by HDR.

_ STUDY AREA -

The study area was defined for the purpose of this analysis by the client as the geographical area generally
bounded by Walnut Street to the north, East 1% Street to the west, Scott Avenue to the sauth, and extends
‘beyend East 7' Street to the east, into currently under-developed areas. The boundaries of the defined study
aréa included'fn this analysis are presented in the following figure. The area was broken into “blocks”, for the
purposes of the parking study, although not every block included in the map below is bounded by four streets.

.. There are restaurants and offices and other businesses along Court Avenue, and north of Court Avenue. The
area south of Market Street has more warehouse and industrial businesses. Much of the parking available in the
area is north'of Market Street, and some blocks, parti,‘cularl\.r those south of Market Street and in the eastern
area ofthe map, do not..cutre'ntly have any parking spaces.
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Figure 1: Market District Study Area
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Source: Walker -C:onst‘Jltants
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CURRENT CONDITIONS

PARK!NG INVENTORY AND OCCUPANCY

Parklng inventory and occupancy were estimated using Google Earth images from Tuesday, June 15, 2017, and
‘the images appear to have been taken during midday. When estimating parking adequacy, it is important to use
typical peak parking demand conditions. The study area contains mostly workplaces, with a modest number of
restaurants, and other retail businesses, relative to other areas near downtown Des Moines. Since the majority

of parking demand in the area is likely generated by employee parking, it is reasonable to assume that the
Google Earth images, which were taken 6n a weekday, represent approximately typical weelly peak parking
demand.

When using satellite images to estimate inventory and occupancy, it is important te consider obstructions of
parking in the aréa: The only discernable major obstructions of visibility were two covered parking facilities. One
is @ parking structure, on the corner of Elm Street and East 5% Street (Block 22 of the study area map), and the
other is a covered parkmg lot between Market Street and Court Avenue, along East 3" Street (Block 7). Because -
‘the parklng spaces were not visible, neither parking facility was included in this analysis.

Walker estimated that the area contains approximately 235 on-street spaces, most of which are located in the
northern area.of the study area, and approximately 2,121 off-street spaces.

Table 1 presents on-and off- street parking estimated mventory and occupancy. The percent occupancy is
highlighted with colors indicated the level of occupancy. The colors indicate the followmg levels:

e Green: 0-49% occupancy”

s Yellow: 50 — 69% occupancy.

e Orange: 70 — B4% accupancy
©.®  Red: 85%+ occupancy

As Table 1 |ncl|cates the total occupancy for the entire area observed using the Google Earth images was
approxxma’celv 46 percent, which is an indication that, overall, parking in the Market District is generally
available to' meet ‘demand. No blocks indicated a parking occupancy of 85 percent or greater, and only four
blocks.indicated parking occupancy of greater than or equal to 70 percent.
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Off-Street

Block Inventory Occupancy Inventory Occupancy % Occ.

1 . . 5] | 48
2 33 12
3 17 | -
4 19 | . 12
5 . 46 26
5| 22

7 12
8 14

9 11

10|

£ B

13

14( 5|

15 6

16 3

13

20

21| 7

22

23 .
25 20 12
27 ‘
29

34

37

40

Total § . 235

Source: Walker Consultants, Google Earth
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Des Moines - Market District
Occupancy
| Legend
0 - 49% Occupled
50 - 69% Occupied
70 - 84% Occupied

85%+ Occupied

VWALKER
CONZULTARTE

Source: Walker Consultants

PARKING ADEQUACY

Parking adequacy is the difference between the number of available spaces and the number of spaces occupied
by a vehicle: Walker evaluates demand within a parking system by applying an effective supply factor (ESF) to
that supply’s mventory, to include a buffer in the number of spaces available to account for spaces needing
repair, maintenanceto a parking facility, and misparked and oversized vehicles occupying more than one space.
The determination of the effective supply factors for a parking system are informed by Walker’s experiences
with similar areas and the observations of field staff who collect the data. More spread out parking areas, like
on-street parking, are typically assumed to have smaller effective supply since avallable spaces are not as easily
recognized as in more condensed parkmg areas I|I<e parking structures:

| WALKER CONSULTANTS
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In this case, Walker assigned the following effective supply factors:
° "85 percent for all on-street parking spaces, and
. 90 percent for off-street parking facilities.

The fellowing table presents the on- and off-street-parking space inventory, the effective supply factor applied,
and the parking adequacy based upon the difference between the effective supply and occupancy. As the table
indicates, the estimated current parking adequacy of the study area was estimated as a surplus of approximately
1,017 spaces. .

Table 2: Current Parking Adequacy _ -

Effective Supply Effective Occupancy
Inventory Factor Supply /Demand Adequacy

On-Street . .35 0.85 200 112 88
. Off-Street -~ 2,121 . 0.90 1,909 980 929

Total ) © . 2,358 ' 2,108 1,092 1,017
Source:WaIkebensultanps ' 7 o
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FUTURE CONDITIONS

Walker employed shared park'ingrmethodology, as well as base parking demand ratios from the Urban Land
Institute (UL1) to estimate future demand, generated by the proposed developments in the Market District. The
demand as discussed under Current Conditions was added to future demand generated by the developments to
estimate future, overall demand for the Market District area.

Walker identified three areas where the proposed developments would be conducive to shared parking. These
nodes included a mix of residential and/or.office and retail/restaurant spaces, and were small enough areas for

. people to walk from one land use to another. The remaining residential and small amounts of retail/restaurant
demand outside of these nodes was assumed-to be unshared with other land uses.

Node 1 includes Blocks 2, 3, 4, and 10, Node 2 includes Blocké 13 through 15 and 19 through 21, and Node 3
includes Blocks 25 and 26. The three nodes are presented in the following map.

Figure 3: Shared Parking Nodes -

Des Moines - Market District
Shared Parking Nodes
Legend

B Shared Parking Node 1

ot S

2 it

Bl Shared Parking Node 2

R

e —

[ Shared Parking Node 3

£ wanesn N

-
=)

Source: Walker Consultants
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SHARED PARKING

Shared parking is the use of a parking space generated by more than one land use. Walker’'s model was
developed and updated with data from our previous mixed-use development experience and surveys, along
with data from the Urban Land Institute (ULI), the Institute of Traffic Engineers (ITE), and client-provided data.
The model is designed to provide a reasonable recommended parking capacity to meet the parking needs of a
mixed-use development during typical busy times.

To calculate the impact of shared parking, Walker modified the base demand ratios by several factors including a
‘driving ratio, a non-captive factor, and presence factor. These factors were adjusted specifically for this project
based upon local facters and past mixed-use research experience. A shared parking model generates 456
parking demand computations as follows:

e 19 hours during a day, beginning at 6 a.m. and concluding at 1 a.m.
e 2 days per week, a weekday and a weekend day

¢ 12 months of the year

e 19x2x 12 = 456 different calculations

The recommended parking éapacity is derived based on the highest figure generated from these 456
computations. Therefore, the intent is to design for the busjest hour of the year, busiest day of the year, and
husiest month of the year, at an 85™ percentile level relative to similar properties.

Ashared parking anélysiﬁ begins first by taking the land use quantities of the mixed-use project, e.g., number of
hotel rooms, and multiplying by a base parking demand ratio and monthly and hourly adjustment factors. All
base ratios and hourly and monthly adjustments are industry standards that are based on thousands of parking
occupancy studies, vetted by leading parking consultants and real estate professionals, and documented within
the Second Edition of UL/ICSC's Shared Parking.

Walker, as the analyst for this particular study and in‘accordance with standard shared-parking methodology,
applies two additional adjustments to the base parking demand ratios, one to reflect an estimate of the local
transportation modal split (called the driving ratio) and ancther to account for the best estimate of captive
market effects-{called the non-captive ratio).

LAND USES -

Walker utilized land use information provided by HDR. It is Walker’s understanding that, with the exception of
the office space in Blocks 2, 3, and 4, the land use numhbers presented by HDR include only future additional
buildings. To capture existing demand generated by land uses that are not included in HDR's land use figures,

" Walker added estimated currelnt demand from current occupancy, which is described in the Current Conditions
section. ‘ ’

The shared barking.model uses gross leasable area (GLA) as opposed to gross floor area (GFA), which accounts

for spaces like storage, restrooms, stairs, etc., in a building. Walker assumed a factor of 85 percent, to estimate
GLA. .
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The reéidentiall'units are planned to be, on aVerége, about 1,000 square feet, so Walker assumed that half will be
1-bedroom-units, and half will be 2-bedroom units, Of the “retail” space planned, Walker also assumed that half
will be shopping retail spaces, and that half will be restaurant spaces.

" The resulting land use assumptions utilized in the shared parking model are presented in the following table.

Table 3: Land Use Quantities

Land Use __ Quantity Unit
Node 1
Retail Shopping 7,310 sfGLA

" Fine Dining 3,655 sfGLA
Casual Dining w2 3,655 sfGLA
1-bedroom Residential 88  Units
2-bedroom Resideritial 88  Units

" Office 127,500 sfGLA
Retail Shopping 29,793  sfGLA
Fine Dining 14,896 sfGLA
Casual Dining : ‘ 14,896 sfGLA
1-bedroom Residential 318 Units
2-bedroom Residential 318 Units
1-bedroom Residential’ 210  Units
2-bedroom Residential 210 Units
Office 179,520 sfGLA

Unshared Parking Areas oy [ 7
1-bedroom Residential ‘ 930 Units
2-bedroom Residential 830  Units
‘Misc. Retail 4,760 sfGLA
Misc: Fine Dining 2,380 sfGLA

Misc. Casual Dining 2,380 SFGLA
‘Sﬁqrc:e:-WaH;ér Consultants and HDR : ' o m mse

BASE DEMAND RATIOS

‘Simply put, the base parking demand ratios represent how many spaces should be supplied to each use if the
Spaces are’ unsha_red,' and the project is located in a suburban context where tha driving ratio is at or near 100
percent. The base parking generation rates employed are rates taken verbatim from the Second Edition of UL|
Shared Parking, and informed by thousands of field parking occupancy studies performed by dozens of parking
and transportation professionals over decades. These ratios have been vetted by a team of consultants who
‘ “specialize in parking demand analyses and who mutually agreed upon the use of these ratios prior to the
- publication of the Second Edition of Shared Parking.

The basé demand ratios emplayed are bresen‘ced below. The residential ratio represents a proportionally
blended ratio of one- and two-bedroom units, as does the retail/restaurant employees ratio.’
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Table 4: Base Demand Ratios

N Land Use Base Ratio

Retail Shoppirig ) 290 [ksfGLA
Fine Dining 15.25  /ksfGLA
Casual Dining - E 12.75 [ ksfGLA
Retail / Restaurant Employees 1.60 [/ ksfGLA
Residential : 1.63  /Unit

Office e 315 /ksfGLA

Source: Walker :Cc nsultants
PRESENCE FACTORS

After the Project’s land uses.have been.quantified and standard base parking generation ratios have been
ap_)plied ta these land use guantities, adjustments are made to account for parking demand variability by hour of
day and month of year.. This is referred to as a “presence” adjustment. Presence is expressed as a percentage of
peak potential demand modified for both time of day and month of the year. The fact that parking demand for
each component may peak at different times generally means that fewer parking spaces are needed for the
project than would be required if each component were a freestanding development.

In this case, each of the three nodes resulted in a peak demand at different times of the day. Node 2 peaked in
the evening hours. As it was discussed in the Current Conditions section, Waller estimates that the current
‘demand in'the area likely peaks during the daytime, when people have driven to the area for work. Therefore,
adding 100 percent of current demand in Node 2 would likely not be the most accurate method, since many of
the vehicles counted during thé daytime would not be parked in the area in the after-work hours. As such,
Walker added 50 parcent of demand from the Node 2 blocks to the overall future demand for the area.

Since the other modes peaked during typical working hours, the remaining blocks were assumed to be
unshared, 100 percent of current demand was added to the overall future demand in these areas.

. DRIVING RATIO ADJUSTMENT

‘The driving ratio adjustment is the percentage of total visitors and employees that are projected to arrive to the
mixed-use development by a personal vehicle, expressed as a ratic. This ratio excludes visitors arriving using
means other than a single-occupancy vehicle, like a shuttle bus, charter bus, walking, biking, and carpooling.

Walker's employee driving ratio was based upon US Census data for Des Moines.* The data, from 2016, reports
that 80.3 percent of employees drove alone to-work in Des Maines, and that 10.4 percent carpooled. Assuming
two individuals per carpooling vehicle, Walker assumed an employee drive ratio of 85.5 percent.

For retail/restaurant patrons and-residents, Walker assumed higher drive ratios than the employee drive ratios.
This assumption was shaped by the “walk score” for Des Moines.? The walk score “measure walkability on a
scale from 0 — 100 based on walking routes to destinations such as grocery stores, schools, parks, and
restaurants.” While some areas in Des Moines have a higher walk score, like the CBD area west of the Market

1 'ht‘tps://datausa.io/nrofiIe,fgeo/des—moines—ia/
2 https://www.walkscore.com/IA/Des Moines
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District area which has a score in the 70 — 89 range in which “most errands can be accomplished on foot,” the
Market District area’s wallc score is currently in‘the 0 — 49 range in which “almost all” or “most” errands require
a car, and walk scores are particularly low in the areas south of Court Avenue. While the Market District area will
be more walkable once the developments are completed, the overall city of Des Moines walkability is scored as
45, so residential drive ratios were assumed to be higher than retail and restaurant patrons. Walker assumed a
residential drive ratio of 95 percent, and a retail and restaurant patron drive ratio of 90 percent.

NON-CAPTIVE .RATIO ADJUSTMENT

A shared parkmg analysis recogmzes that people often visit two or more land uses housed within the same
development site, withoutincreasing their on-site parking use. For example, an office employee who dines at an
on-site restaurant, and arrived by automobile creates parking demand for one, not two parking spaces. A non-
ca ptlve ratio allows for an adjustment to the parking needs analysis by taking into account the portion of on-site
visitors who are already accounted for as primary land use demand and are therefore not creating additional
parking demand.

Non-captive ratios can vary from one property to the next and from one function to the next within the same
property. The non-captive ratios included herein are intended to be reasonable and appropriate adjustments.

' Residents were asiumed to be 100-percent captive to the residential land uses, and service employees were also
assumed to be 100 percent captive. Ordinarily, office employees would be considered as 100 percent captive as
well, but since over 3,000 new residential units are planned to be added to the Market District area, it was
assumed that 5 percent of office employees would reside in these units, so the non-captive ratio assumed for

- office employees was 95 percent

The non-captive ratio for retail and restaurant uses were assumed ta be lower, since a partion of patrons would
come from their homes and offices to visit these uses. During day time hours, it was assumed that 60 percent of
.retail and restaurant patrons would be captive, meaning that 40 percent of their business was assumed to come
from employees and residents, since the bulk of demand in the area would be from residents and office
employees. Ih the evening hours, when residents would be home for the evening, it was assumed that 30
percent of retail and restaurant patrons would be captive.

FUTURE ADEQUACY

" Walker estimated future parking supply using the future development plans presented by HDR and adding in the
existing lots that will remain. Similarly, future demand was estimated using the methods described above, while
; emstmg demand, generated by butldmgs that are planned to remain, was added to the future demand.

HDR has plans to add surface parking, garage parking, and on-street spaces to the Market District area, There
are some existing surface lots which were not included in HDR’s total parking space plans because the buildings
associated with the lots are not planned to change. Walker identified these lots and counted the inventory and
added the figure (374 spaces) to HDR's planned patking spaces to estimate the total future supply. The future
supply, across the three nodes and the unshared parking blocks is presented in the following table. In total, the
planned supply would be approximately 7,274 spaces.
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Table 5: Future Proposed Supply K

Source: Walker Consultants

Area Supply*

Node 1
Garage Spaces 540
Surface Lot Spaces 323
On-Street Spaces 163
Total 1,026
Node 2
Garage Spaces 1,194
Surface Lot Spaces 130
On-Street Spaces . 164
Total 1,488
Node 3-
Garage Spaces 1,490
Surface Lot Spaces -
-0On-Street Spaces 73
Total 1,563
Unshared Spaces
Garage Spaces 989
Surface Lot Spaces 1,411
On-Street Spaces 797
Total i 3,197
© Total Spaces 7,274

*Supply includes o tota! of 374 existing surface lot
Sspaces not included in HDR's pians.

PARKING STUDY DRAFT
MARKET DISTRICT — DES MOINES

The following tablé presents a summary of the shared parking assumptions and the estimated future parking
adequacy both in aggregate and across the three nodes and the unshared parking blocks. The shared parking
models for the three nodes all estimate that parking demand will peak at different times on a weekday. Existing
demand, répreéented by abserved occupancy of on- and off-street spaces, was added to estimated future
demand (based upon the estimated occupancy of buildings to remain), but since Node 2 peaks at 7:00 PM on a
weekday, only 50 percent of existing demand was added since the area likely sees peak demand during the

daytime, working hours currently.
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Table 6: Estimated Future Adequacy

Non-Captive  Peak Hour

Quantity Base Ratio_ DriveRatio  Ratio Factor Demand
Node 1; 2:00 PV Weekday Demand Peak

Retail Shopping : 7,310 2.90 /ksfGLA 90% 60% 100% 11
Fine Dining 3,655 15.25 [ksfGLA . 90% 60% 65% 20
Casual Dining 3,655 12.75 [ ksf GLA 90% 60% 90% 23
Retail / Restaurant Employees 14,620 . 1.60 /ksfGLA 86% 100% 95% 19
Residential - i7s 163 /Unit 95% 100% 70% 191
" Office 127,500 3.15 [ ksf GLA 86% S5% 100% 326
Existing Demand . ' 100% 15
Subtotal Demand . : 605
Subtotal Effective Supply - ' ) 1,027
Subtotal Adeguacy 422
Node 2: 7:00 PM Weekday Demand Peak
Retail Shopping 29,793 2.90 /ksfGLA. 90% 30% 75% &7
Fine Dining 14,896 15.25 /ksfGLA 90% 30% © 100% 61
Casual Dining ' 14,896 12.75 '/ ksf GLA 90% 30% 80% 41
Retail / Restaurant Employees . 59,585 1.60 /ksfGLA 86% 100% 95% 77
Residential 635 1.63 /Unit 95% 100% 97% 5954
Existing Demand ) 50% 69
Subtotal Demand , P 1,220
Subtotal Effective Supply 1,488
. Subtotal Adequacy ‘ 268
Node 3: 10:00 AVl Weekday Demand Peak
Residential = ©o40 163 /Unit 95% 100% 75% 488
Office 179,520 3.15 /ksfGLA 86% 95% 100% 459
Existing Demand ' 100% 12
Subtotal Demand ) : ; 959
Subtotal Effective Supply ) 1,563
Subtotal Adeguacy 604
Unshared Parking Demand
Remaining Residential : 71,860 1.63 [/ Unit 95% 100% 100% 2,880
Misc. Retail 4,760 2.90 /ksfGLA 20% 60% 100% 7
Misc. Fine Dining ) 2,380 15.25 [ ksf GLA 90% 60% 100% 20
' Misc. Casual Dining - 2,280 12,75 [ksfGla . 90% - 60% 100% 16
Misc. Retail / Rest. Employées 9,520 1.60 /ksfGLA 86% 100% 100% 13
Existing Demand 100% 400
Subtotal Demand B 3,337
Subtotal Effective Supply 3,197
Subtotal Adequacy - c (140)

B Total Demand
Total Effective Supply = - b —
Total Adequacy 1,155

Source: Walker Consultarits
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The table indicates that the total Market District area, based on the assumptions described throughout this
report, would experience a parking surplus of approximately 1,155 spaces. However, much of the surplus is
centered around the Node 3 area (a surplus of approximately 604 spaces), which includes blacks 25 and 26,
while the unshared areas would experience a parking deficit of approximately 140 spaces. HDR may wish to
consider bot:h reducing the planned parking supply in Nodes 1 and 3 and increasing parking supply in the
Unshared parking blocks, especially ta accommodate existing demand.

18 | WALKER CONSULTANTS



- WALKER ; PARKING STUDY DRAFT
: SRNSULEANTS ' MARKET DISTRICT — DES MOINES

PARKING ALTERNATIVES

. Walker'and‘HDR_worked to develph the planned parking for the Market District area. HDR’s plans include
structured. parking, surface parking, and on-street parking.

. PROPOSED PARKING SUPPLY _

HDR has planned to build out on-street parking spaces on every block. Many blocks do not currently have
designated on-street parking spaces. Vehicles park on the sides of wide streets, but in some areas there is not a
clear curb, and there is no signage or paint visually designating on-streat parking.

Figure 4: éﬁrrént lf)n-Str;z-et Parking

Source: Google Earth, 2018 (Near the corner of 5% 5t. and Racoon St.)

The addition of designated on-street parking in the area will increase the parking supply and serve as a buffer for
pedestrians from street traffic. In total, Walker counted approximately 235 on-street spaces, currently. HDR's
plans include a total of 1,197 on-street parking spaces in the area.

" HDR has planned to include structured parking on 23 of the Market District area blocks. The locations of parking

structures with capacities of at least 100 spaces are included in the following map. In total, including parking
. structures with smaller capacities, HDR has proposed adding 4,213 structured spaces to the area.
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Des Mnms Markt District
Legend
I Proposed Parking Structure
=1 Shared Parking Node 1
1 Shared Parking Node 2

Shared Parking Node 3

Sourééz walker C;J}Jsulta nts an-:-l HDR

' As the map shows many of the larger parking structures are centered in or near the three shared parking nodes.
] Based upon the future demand projections discussed earlier in Table 6, HDR may wish to consider reducing
" proposed supply, parhcu!arly in nodes 1 and 3, and increasing supply in the unshared parking areas with a large
- number of proposed residential units, and smaller quantities of proposed parking, like Blocks 28, 30, and 34.
Similarly, Blocks 5 through S totaled approximately 235 occupied spaces, current]y, that will impact future
demand and are blocks with- proposed additional residential units.

COST OF PARK!NG'

Walker generally estimates that. surface parklng costs approximately $4,000 - $5,000 per space and that at- and
above-grade structured parking costs ‘at least $15,000 - $20,000 per space {but can be more, depending on
factors'like the facade), not. including land costs. Soft costs, including financing, engineering fees, etc. are
typically about 25 percent of capital costs. -

Parking, particularly parl(ing.gérages, also include operating costs which includes maintenance, cleaning,
staffing, supplies, insurance, etc. The following table presents estimated breakeven monthly, per-space costs for
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structured parking. As the table indicates, on the lowest end of the cost spectrum, the monthly per-space
breakeven cost is $135, and on'the highest end it is $204.

Table 7 Breakeven Monthly Per- Space Cost of Structured Parkmg

Project Cost Annual Operatlng Cost Per Space
Per Space $200 $250 $300 $350 $400
$ 18,000 $135 $140 $144 $148 $152 5156

$ 19,000 $142 . $146 . $151 $155 $158 $163

$ 20,000 e $153 $157 §162 $1686 $170
$ 21,000 RS $160 $164 $168 $173 $177

$ 22,000 5163 $167 $171 $175 $179 5184

$

§

5

Needed

pRHIGLR - $170 - $174 178 $182 $186 $190
24,000 (S - $181 $185 $188 $193 $197
25,000 JEyE:coy 3187 %192 $196 $200 $204

Monthly Revenue Per Space

Rate: 6.50% Amortized Period: 25 Years

*Assumes at- and above-grade parkmg developed on asite geometncat[y suitable for-an efficient parkmg structure.
Source: Walker Consultants

Even the best des’igned and constructed parking structures require maintenance and repairs throughout the life
of the structure. Different structure types require different levels of maintenance throughout the life of the
structure: For eﬁ(ample precast structures require significantly more sealant repair/replacement over the
expected service life of the structure, compared to a similarly-maintained cast-in-place structure. Expansion
joints and sealants have limfted life spans and need to be replaced periodically to prevent moisture intrusion

" within the structure,

. The lack of maintenance and timely repair can significantly impact the service life and maintenance cost of the
:structure. Poorly maintained structures result in costly repairs as compared to a well-maintained structure.
Many property owners tend to grossly underestimate the structural maintenance cost and do not budget
adequately for, or |mplement corrective actions in a timely manner to cost-effectively extend the service life of
_ the structure. The cost of regularly scheduled maintenance is relatively small considering the comparatively high
* expenditures assoclated with the failure to perform proper maintenance on a timely basis.

"' To maximize the life of a parking structure and to minimize total life-cycle costs, Walker highly recommends that
sufficient funds be set-aside on a regular basis to cover structural maintenance and repairs. We recommend that
a minimum of one percent of initial capital costs be reserved annually and adjusted each year to cover
|nﬂatmnary costs, and be placed in a sinking fund. Once a sinking fund is established, contributions to this fund
can accumulate over time, and be made available to cover maintenance and structural repairs, as required.

In general, Walker recommends charging for parking, and to be especially aware of the rate when structured
parking is pa'rt of the system. Many owners do not recover the true cost of parking in revenues, and as is often

‘the case, owners charge for on- street and surface’lot parking to help recover some of the costs of structured
parking. '
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TRANSPORTATION ALTERNATIVES

As the Market District 'devel‘opment_ projects.come to fruition, it will continue to grow in popularity and become
- more and more of a destination and neighborhood for employees and residents in the surrounding community.

This chapte'r introduces the concept of transportation demand management (TDM), identifies how TDM is
successful, and outlines the benefits of TDM. The TDM strategies aim to accommodate the proposed changes
occurring within the Market District area, minimize the demand for on-site parking, and enhance the
transportation experience of all users.

TRANSPORTATION DEMAND MANAGEMENT (TDM)

TDM is a collection of complimentary strategies and behavioral incentives that emphasize the movement of
people and goods rather than the motor vehicle. It focuses on assisting people to make transportation decisions
that include transit, ridesharing, shuttles, walking, biking, and other sclutions or improvements and to reduce
single-occupancy vehicle (SOV) trips and the parking infrastructure required to accommodate those trips. TDMs
focus is on the people that will be accéssing the site and the alternative ways in which they could do so. Often,
substantial sdbéidiés, in the form of free/available parking and federal and local investments in roadways, allow
driving to be the-most convenient option. TDM strategies propose a range of possible transportation incentives
for the Market District that could optimize several different modes and counterbalance subsidies. This

methodology is intended to create’a more balanced transportation system that provides the best access and
mobility for all users.

Simply providing options within the transportation system is the start of the TDM process; developing a desire
by travelers.to use the services is the logical next step to managing traffic. TDM is a much more cost-effective
strategy than trying to build a system to meet peak travel or parking demands, and it creates significantly fewer
community and environmental impacts. TDM strategies often require some tradeoffs between personal travel
freedom and greater network efficiency or. utilization.
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BENEFITS OF TDM

There are many important, interrelated benefits of reducing the number of cars on the roadway and the number
of vehicle miles traveled (VMT). There are transportation system benefits, social benefits, environmental
benefits, health and safety benefits, and financial benefits.

Tran_sportatidn System'Benefit's-r .
e Reduced congestion and resultant time savings

& Multiple options for getting around

Social Benefits ) .
» Enhanced quality of life in walkable, bikeable communities with many transportation options

" e Reduced community fragmentation caused by wide, high-speed roads

Environmental Benefits
»  Allow for and promote the revitalization and-redevelopment of historical buildings

* [mproved air quality
e Reduced gf‘eenhause gas emissions

¢ ‘Improved water quality

Health and Safety Benefits
»  Fitness benefits of active transportation (biking and walking)

'_ e Health benefits of improved air quality
e Stress reduction Yoo

Financial Benefits :
s Reduced costs of car ownership and maintenance

®  Reduced cost of parking for both developers and tenants

TDM provides a multitude of options for users to access a site and promotes a mode shift away from the SOV. In
providing these options, roadways can be used more efficiently, and impacts to these networks can be lessened.
TDM strategies that offer transportation choices are often considered a site amenity by users and visitors.
~ Walkability, proximity to transit, bicycle facilities, and bikeshare/ carshare enhance convenience and provide

" several transportation pptions to those that do not have to drive.
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'HOW TDM WORKS

" TDM is most effective when supparted and implemented by both the public and private sector through a
coordinated effort to reduce vehicle trips to a specific area such as the Market District. A shift from autamobile
trips to other transportation modes may result in the reduction of VMT by employees, visitors, and residents.
TDM is also most effective when multiple strategies are implemented together as part of a package of
transportation options for.end users.

Ongoing monitering is alsoa key element in the success of a TDM plan, The TDM Plan can be focused to
encourage lower VMT, reduce greenhouse gas emissions, lower rates of SOVs, and reduce parking demand
depending’upon the goals of the project.:

. TDM strategies are often classified into six different categories:

"o .land Use/Location - sites located in urban environments with higher densities and a mix of uses (see
examples on the left); with grid roadway systems, in proximity to local attractions, and with access to
transit are more successful when implementing TDM programs.

« Neighborhood Site Enhancements — physical and/or programmatic improvements can enhance
) pedestr]ah, bicyclist, and carshare experiences.
= Parking Pricing — use of managément strategies that correlate parking supply and cost.
«  Transit System — improvements can ifcrease accessibility of transit: expansion, frequency, and
proximity. : ! . :
« Commute Trips —incentives offered by employers may reduce SOV commute trips: transit fare
. subsidies, alternative work schedules, employer-sponsored vanpools/shutties, and ride-share programs.
=" Marleting/Promotions — education provides real-time information regarding transportation options.

Depehding on the project, a TDM plén can incorporate elements from one, several, or all of these categories.
Most of the strategies are considered incentives rather than disincentives, and the responsibility for
implementation Is often a collaboration between the private and public sectors.

TDM IMPACTS |

- TDM has been proven to reduce the impacts on the physical transportation infrastructure, air quality, enargy
use, and travel costs, while still preserving mobility. There is extensive peer-reviewed research related to TDM
strategies. The.'Califomié Air Pollution Control Officers Association Quantifying Greenhouse Gas Mitigation
Measures® report provides a comprehensive overview of most of the available literature and identifies TDM
strategies and their effectiveness in VMT reduction.

~ Based on years of research, some of the most effective TDM strategies are related to Parking Pricing/ Policy,
Commute Trips, and Land Use/Location. Limitirig the parking supply typically results in a 5% to 12.5% reduction
in VMT;-unbundling parking results in a 3% to 13% reduction in VMT. Mandatory commute-trip reductions can
result in a VMT reduction of 21%, and pricing workplace parking can reduce VMT by 20%. When a site provides a
mix of land uses, good transit acc’essibility, and increased density, VMT reductions can reach 30%.

g httn://Wwwuaqlﬂd.Eovldocs/défault-source,"ceqa/handbook/capcoa-quantifvinp—preenhouse—ga s-mitigation-measures.pdf
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In addition, several cities and large projects in the United States have implemented successful TDM programs
with measurable success.

— | Aspen, Colorado ~ Aspen implemented transit as a TDM strategy in the 1970s
and launched a more formal program with paid parking in the mid-1990s.
“Traffic volumes across the Cripple Creek Bridge into town have remained
below 1998 volumes, largely due to the city’s TDM program. This is true even
during the multiple events throughout the year that draw hundreds of out-of-
- town visitors. New development projects in Aspen are required to implement
‘TDM strategies that result in zero net new vehicle trips.

'Barb[ays Center, Brooklyn, New York — In 2012, the Barclays Center, both an
" active year-round event center and home to the Brooklyn Nets, implemented
a haolistic TDM program. This program reduced overall auto mode share by
| 8% and resulted in a 20% reduction in peak hour auto trips. Initiatives
included enhanced transit service on New York City Transit (NYCT) and the
Long Islznd Rail Road (LIRR), preferred parking for carpools, parking supply
limits, and targeted marketing programs.

Boulder, Colorado — The City of Boulder requires a TOM plan be completed
-and implemented for every development within the city. The City currently
" realizes approximately 20-percent fewer vehicle trips due to their TDM
program and the multimodal transportation opticns available. Increases in
the demand for transit and an increase in transit service create a positive-
feedback loop. ~ '

CenturyLink Field, Seattle, Washington — Home to the Seattle Seahawks, the
CenturyLink Field complex also serves as a concert and multipurpose event
venue. In 2002, the complex implemented a Transportation Management
- Program (TIMP) that ultimately reduced auto mode share from over 80% to
'57%. Interventions included hiring a transportation manager to implement
TMP strategies, a shuttle program to park-and-ride lots, and improvements to
pedestrian and bicycle amenities.

Prudéntial Center, Newark, New Jersey — The Prudential Center in Newark
hosts about 200 events per year and is also home to the New Jersey Devils.

. After years of car-centric transportation planning, the Center implemented a
TDM program in 2010 which doubled transit ridership. Interventions included
| dedicated transit ambassadors, special discounts and passes for event
attendees and signage and wayfinding to park-and-ride locations.

In summary, the aforement;oned strategles can help manage demand on the transportation network, and be
designed to make it easnar for new residents, tenants, employees, and visitors to get around by sustainable
travel modes such as public transit, walking, and biking, by implementing and supporting TDM strategies.
Without TDM strategies, mobility options would be. limited, a less efficient transportation system would be

' reallzed and the demand for parking in the Market District would be higher.
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Some key points to maintain as TDM takeaways are listed below

e  TDM policies are proven to be generally effective in encouraging multi-modal transportation choices in
other cities across the country.

e The cost to implement moderate TDM policies is much lower than the cost to develop and operate a
* comparable amount Df on-site parking and access infrastructure.

*+ TDM programs encnurage a range of transportation options, many of which are well positioned to
respond to changes in demand as the transportation industry evolves. Major industry disruptors such as
the impact of TNCs (e.g., Uber and Lyft) and possible future changes due to autonomous vehicles are
two possible factorste consider,

e  Though not an optlon for all patrons, muItl model options are likely appealing to some percentage of
residents and visitors.
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APPENDIX | - STATEMENT OF LIMITING CONDITIONS

This report is éubject to the following Iimitihg conditions:

1:

This report is based on assumptions outside the control of Walker Parking Consultants/Engineers, Inc.
("Walker”) and/or our client. Therefore, Walker cannot guarantee the results.

‘The results and conclusions presented in this report may be dependent on assumptions regarding the

future local, naticnal, or international economy. These assumptions and resultant conclusions may he
invalid in the event of war, terronsm economic recession, rationing, or other events that may cause a
significant change.in economjc conditions.

" walker assumes no responsibility for any events or circumstances that take place or change subsequent

to the date of this report.

Walker is not qualified to detect hazardous substances or environmental matter, has not considered such,
and therefore urges the client to retain an expert in this field, if relevant to this study.

Sket’ch'es, photographs, rhaps‘.'and other exhibits included herein may not be of engineering quality or to

a consistent scale, and should not be relied upon as such.

All information, estimates, and opinians obtained from parties not employed by Walker, are assumed to
be accurate. We assume no liability resulting from information presented by the client or client’s

. representatives, or received from any third-party sources.

All mortgages, liens, encumbrances, leases, and servitudes have been disregarded unless specified
otherwise. Unless noted, we assume that there are no encroachments, zoning violations, or building

‘wolatlons affecting the subject properties.

Th|s report is to be used in whole and not in part. None of the contents of this report may be reproduced
or disseminated in any form for external use by anyone other than our client without- our written
permission.

" The p?ojections presented in the analysis assume responsible ownership and competent management.
‘Any departure from this assumption may have a negative impact on the conclusions.
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Draft Cultural Resources Technical Memorandum

" Dale: Friday, December 28, 2018
Project  Des Moines Market District Master Plan
Toi | City of Des Moines
From: _ HOR Engineering, Inc.

.. Cultural Resources Review
Subject:

Information regarding cultural resaurces in the Des Moines Market District Master Plan (Study) area
~were collected from the [-Sites Database of the lowa Office of the State Archaeologist Geographic
Information Services. The database includes geospatial and metadata information on previously
identified archaeological sites and historic building and structures. Information from the I-Sites database
was retrieved and compiled into tabular and geospatial formats. Metadata information contained site
numbers, site type or name, addresses, National Register of Historic Places (NRHP) eligibility or listing
status, and geospatial data. Due 1o federal regulations regarding confidentiality of archaeclogical site
locational information, aréHa'eoiogit:al sites are not displayed in publicly available documents, including
the maps in this Study. Data regarding NRHP eligibility status in I-Sites is not always updated and many
of the sites and resources.in the Study area are listed as unevaluated. Attempts were made to
determine the official status of those resources through confirmation of the associated survey report
and/or site forms and the lowa SHPQ database which records the official determinations of eligibility. If
Inventory.forms in the SHPO database cpntained' a SHPO determination it was updated, otherwise the
status was left as Unevaluated. Additionally, information on locally designated rescurces was provided
by the Des Moines Planning.and Urban Design_D_ivision of the Community Development Department.

The following sections include a suMmary of the previously identified archaealogical sites and
~ architectural resources in the Study area, along with information and recommendations regarding the
'considerati_on of cultural resources for planning and future redevelopment in the Study area.

Archaeological Resources

Six previously identified archaeological sites were found in the Study area and are summearized below in
* Table1. '

Toble 1. Archaeoiogical Sites in the Study Area.

Site Number | Site Type/Name NRHP Status

T3PI860.. Historic Dump-Urban Fill Not Eligible
13PK861 Historic Gas Production Plant Not Eligible
hdrinc.com 300 E Lécust Straet,.suite 210, Des Moines, IA 50309-1823

{515) 280-4940
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13PK917

Historic Farm/Residence

Unevaluated
13PK944 Historic Chicago, St. Paul and Kansas City Railway Bridge Unevaluated
-13PK9SO - Historic-Dump Unevaluated
"13PK1051 Historic Scatter Unevaluated

Of the unevaluated sites, 13PK917 is located where a parking lot is presently and is assumed to he
-destroyed; 13PK944, the Chicago, St. Pauland Kansas City Railway Bridge is not extant; 13PK990 was
evaluated by the Office of State Archaeologist in 2013 and recommended Not Eligible; and 13PK1051

was evaluated in 2017 by Quality Services, Inc. and recommended Not Eligible.

Architectural Resources

Slxty-four (64) architectural or built resources were found in the I-Sites database. The-Study area also
includes two historic districts—the Civic Center Historic District’s east boundary extends into the west
side of the survey area and the Des Moines Industrial Historic District is located at the north end of the
Stucly area. thhe 64 resources, seven (7) are in the Civic Center District boundary, thirty-five (35) are in
the Industrial District boundary, and two (2) are in both district boundaries. Of the remaining 20
resources, 7 are Eligible for or Listed in the NRHP or designated a local landmark, 7 are Not Eligible, and
6 are Unevaluated. Table 2 includes the two NRHP-listed historic districts, NRHP-listed properties that
are not bridges or rallroads, and NRHP-Eligible properties that are not bridges or railroads. A full list of
architectural resources, including those contribiting or non-contributing to either of the historic
Distriets is found in the Appendix..

Table 2. Nationo! Register Eligible or Listed Properties in the Study Area.

1

Conclusions and Recommendations

Property :
Number . | .Property Name/Type Address NRHP Status
1 77-01703 | Civic Center Historic District District Listed
East Des Moines Industrial '
Historic District. District Listed
77-03117 | House 400 SE 6th St Eligible
« - | International Harvester ;
77-03249 | Company of America Building |.217 E 7th 5t Eligible
77-07376 _|-Sun Qil Company | 710 Raccoon St Eligible
77-07484 | Roadside Settlement House 620 Scott Ave Eligible
77-10422 | Gas Station 601 SE 6th St Eligible
’ : Local
77-03794 | Southeast Water Trough SE 10th St Landmark
Des Moines Western Railway
77-06076 | Freight House 625 E Court Ave Listed

The National Regiéter of Historic Places (NRHP} is the official list of the Nation’s historic properties
‘deemed significant and worthy of preservation. NRHP listing for individual properties and those within a

historic district is largely an honorary designation. However, projects with federal agency involvement
300 E Locust Street, Suite 210, Des Moines, IA 50308-1823
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(funding, permits, etc.) would require the federal agency to comply with Section 106 of the National
Historic Preservation Act to consider the effects to historic properties (archaeological sites, buildings,
structures; objects, or districts eligible for or listed in the NRHP). Individually listed properties and
properties contributing to a NRHP-listed historic district are also eligible for a federal historic
preservation tax credit-of 20% of qualified expenses. To qualify for the tax credit, the property must be
NRHP-listed (individually or contributing to & district), an income-producing property, and the
rehabilitation work must meet the Secretary of the Interior’s Standards for Rehabilitation.

lowa has.a state tax credit of 25% for rehabilitation of historic properties through the Historic
Preservation and Cultural and Entertainment District Tax Credit Program, administered by the lowa
Economic Development Authority (IEDA). The state tax credit follows the federal tax credit parameters,
but-with a few important differences. Qualifying properties must be listed in the NRHP as an individual
property or contrib'uting to a district or must be determined Eligible for listing in the NRHP by the lowa
State Historic Preservation Office. Other qualifying properties include those designated as local
" landmarks by-city or county ordinance or a barn either listed in or eligible for listing in the NRHP or
constructed hefore 1937. Commercial or non-commercial properties both qualify Tor the tax credit, but
the rehabilitation must be “substantial” {rehabilitation expenses must be greater or equal to $50,000 or
50% of building value for commercial, $25,000 or 25% for non-commercial). The state credit is only
available to an eligible taxpayer, the fee simple owner of the property or an entity with a long-term
lease.

While NRHP eiigib'ﬁlity or listing places no restrictions on a property (beyond those summarized above
for federal agencies), Des Moines does have a local ardinance for designating local landmarks and
historic districts. The Des Moines Histofic Preservation Commission is responsible for making
recommendations to City Council on proposals for designation of historic districts and amendments to
existing districts. Within locally designated districts, the Commission reviews applications for Certificates
of Appropriateness for development or rehabilitations. Presently, there are no locally designated
districts within the Study area. '

Other properties in the Study area may be identified as significant for history or architecture through
survey and inventory and deemed-éligible for listing in the NRHP or as a local landmark or district.

hdrinc.com 300E Luculst Street, Suite 210, Des Moines, |A 50309-1323
(515) 280-4340
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APPENDIX
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Propery Htmber _[Propery Name/Type

THistorie Drstriel Taddress. HAHP Slalus LTV Easting [UTM Norlhing |Notes
ez Moines filver, Center St Dam ta Scatl Ave Dam,
701703 Chuic Conter Historis Distriat [civie Center ineL._Both Sanks necd
17-01613 Siou Planting Company East Dez Melngs Indusielal 308 E Walnut St A4B514[ AcpizafEsc
F1-01817 |uiiding ast Des Meines Indusiclal 223 & WalnuL st 248856 4604203) |
T01818 [Fowleye Tie Company s, Dz Mines Industrial 215 E3cd 5t 35030 AEDATBA[0RE: 1
7.01819 itk Carriape Works. ast Des Molnes Industrial EXEET 50412101
77-01a20 [Globe Hoist i Company ast Des Mines Industilal Aa87a7 AG3A1a1]
77-01822 Eaple lron Waorks - |East Des Maines Industrial 448930 A60065) lh_
[Tr-02531 FverWalls Civic Centar a8 AGGA027
77-02535 Wt fiverliont Patk and East Aiverfront Park A8 5e| acoa11a)
|7707729 - House: + 412025 ATO3504)
Frozry Advance-Rurnley Thresher Company Warehcuse g5t Des'Meines Industelal Conuributing 418511 AED3DSR|OEE |
7702673 Cemmerelal Bullding > Unevalusted 439182 A5G035 24|
2872 Commarclal Bulding Unovaluated angios]  dspasog)
703876 Cantral cil Warks [Eait b Contributing
7-02962 afiroad Depot East D Contributing
703570 arico Grnamen Uncualuated
7-03117 Hause - !ﬂnﬂl\a
7-03118 ulldlng
intemalianal Harvestar Company of Amer
[77-03345 ulldlng, ENlpible
(7703350 aize g Urevafuated
77-03537 jouse 1403 SESth 5t
77.03538 fauze, 405 SESLh S
1703530 cuse 410 SESthst
7703758 Southeast Waler Treugh 5% 10th St Listee
706061 ver [Civic Center [Court Ave
7-06054 [Court Auerve Bridge JehicCenter Covt Ave usied
7705076 |Des Maines Frelght House 625 E Courl Ave isted
[77-05078 " Eiiding Eazk Des Nicines Industrial 208 E Court Ave
77-0E079 Matfonal Escult Compary Warehause and Offiee_{Eagt Dis viines industrial 218 € Court fve Icantslbuiing a08056|
lowa Bailer and Iron Wosks (Capitel Ballder and
7705080 Iron Werks ) East Dos 1305 E Court Ave [Contritting aB512)
0607 uiding 501 E Court Ave [Unevaiuated
EEET) 5un Ol Company [720 Raceoon St el
707983 Scout nverue biidge & Dam Gtz Center [Scott Ave Usie
27-07481 {Roodside Seitiement Hause J 520 Seotlt Ave Eligibie
7707705 |Chicans, Aock ktand & Bids __|Civic Center/East D Vine: 5t Uste
77-07781 [United States Courthause |Clvie Center 123 E Walnut St Lsles
07782 |Commercial Evilding East Industrial E EWalriot 5t Coniribuling
7-077En Building___, E<st Des Molnas Industifal 215 EWalut St (Conteibutin
7.07705 [Austa Finane ahd Sales Company €221 Dz Mal ustiial 301 € Walnut st (Cantribath
707708 Holel Eas1 Dz Mol uslital 321 E Walnat 5t Ueled
-ai7s1 arauls glectrc 2 — |48 EWainuest
7-09577 Maniclpal Courk and Publl Salely Bullding ICivie Cenler FELLS Uisted
. [Crottes hi Cat Molatz River between Caurl Avt aod
77-09378 Cez Molres Unian Radway Company Bridge |Chvis Gerler/East Des Malnes (nsustrial [Vine 8t Eligible
77-10407 Sun Teal, |ee, . - 300 Allen S Unavalualed
7710422, Gas Station 601 SE Gin 51 Ellgibie
77-11252 Paul ) Touse . in‘s‘n SE 2nd 5t
ECMIHD0L East Dz Maines Industria Contributing
East Dies Vesines Industra T N
|East Dez Maines Indwetial 50335805 KE
East Des Maines Industrial Contributing g
E25t Des Maines Indu: Contribuling,
25t Doz Molnes indust e i
nst Ges M I ks
5t et |108 SE AT SE
ast Deos |z16 SEFinh st [Coniribut
EDMIHD-17 a5t Des 106 E Sikth St Centributing
EDMIHG-18 Hitltap Tire Sanvice ast D |201 € Walnut S5t
EOMING-26 E a5t D 216 £ Caurt Ave
| et 317 & Court Aus 1
I East Des. 322 E Caurt Awe.
Fast Do = Industr] SE 32t fa 5E BLh
[Chicana, fock Ifland & £a:1 e Molnes Indusirfal E.Vine St (Cantribuling
[Des Moines Western Ballviay 251 D Molres ndusiral EndloE3m (Cantributing
[Chicago & WY Rattway 231 Des Molnes ndus! EAIh/SEAth, & Wainul lo & Market
East Des toines Industrial Histarle Dlzwrict [E0z1 Dz Molaes ndustrio Listad Jrees
L - [702 Racoon 5L Fotenlial 219513 AE03783]
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Draft Hazardous Materials Technical
- Memorandum

' Date: Friday, December 28, 2018 .
- Prject  Des Moines Market District Master Plan

To:  City of Des Moines

From:  HDR Engineering, Inc.

Subjest  Hazardous Materials Review

As part of the Des Moines Market District Master Plan (Study), HDR provided a deskiop-level review of
hazardous materials in the Market District of the East Village (Market District) neighborhood. The
following are sites contained within the Market District neighborhoed. The search area was a standard
ASTM search radius. Sites found on the oppasite side of the Des Moines River were not further evaluated
forimpact to the Market District neighberhood at this time. A number of triangles are located on the figure,
this indicates a former site that has most likely received a No-Further Action or & No Action Required
designation from IDNR; however, contamination may remain in soil or groundwater.

Former Manufactured Gas PIahts'(FMGP):

" s Des Moines Gas Company — 101-123 SE 1% Street
e Des Moines Southeast — Market Street and Des Moines River
= Des Moines Gas Company ~ 100 E Raccoon
».. Des Moines Gaslight — 201 SE 15t Street”
¢ Des Moines Gaslight — SEC E Elm and-SE 2
+ Des Moines Two Rivers MGP — SE 2™ Street and East Market Street
‘e Des Moines 2™ Avenue and Market Street Coal Gas — Market Street Between 2™ And 3" Ave
» DesMoines SE Connector (south of facility beneath MLK)

It-appears that these sites are at the same location in Des Moines with different names. There are several
different lowa Contaminated Sites numbers associated with these sites and several have been closed out
(Active Site IDs 368, 1188, and 38).

]nformation Required: Several borings have been completed for the pump station. Are there additional
borings or investigations that are not included in‘the City or IDNR Contaminated Sites files? Mid-American
- Energy may have additional information such as the location of the former gas holders?

antarﬁi'nated Sites/Brownfield:;

e lowa -Muffler and Brakes — 216 East Court (SVOCs in soil and groundwater)

*  Newbury Living — 401 SE 6" Street (Fuel and lead contamination) also listed as a Brownfield
= Parker Qil - 389 SE 7™ Street (Fuel contamination — GW)

‘s 7" Street Lead Site — 7" Street (Lead Removal of 14,000 cy)
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Information Required: There are some flles located in the IDNR Contaminated Sites database. These will
be further evaluated to détermine if enough site coverage is available. The 7% Street Lead Site has been

cleaned up and remediated; however, there is no report that shows where soils were excavated from the

former salvage yard.
I

Leaking Undergroﬁnd Storage Tanks

= Former Station — 501 E Court Avenue (LST 8LTF54) Expanding plume

o DSM City Garagé — 101-123 SE 1% Street (LST 7LTC32) No free product remaining
e Capital DX— 107 E 6" (LST 7LTO81) Rec’d Pre-Remediation Groundwater Sampling documents
-+ Two Rivers Service Center — 201 SE 1%t Street (LST 8L.TU41) Free product

Information Required: Several sites had files that ended in 2006, but no additional information has been
provided. Updated information will need to'be requested from IDNR.

. Miscellaneous Sites

» Bitucole Produc‘_[s Co: -600 SE Raccoon Street (files in microfiche, not available)
= Des Moines Traffic & Transportation — 511 SE 6™ Street (solvent contamination)
s Historic Auto and Historic Cleaner Sites (prior to mid-1880's) No documentation — see map

" Information Required: The Bitucote property has all of the files on microfiche and will need to be
requested for review. The Des Moines Traffic praperly was last sampled in 2000. This may be a NFA site,
but additional information is needed. The historic Auto and Cleaner Sites is a database developed by
EDR. EDR used City Directories to find companies that a former drycleaner or automotive facility. In some
cases, these sites overlap with other EDR sites; however, a number do not. There is no available
information on these properties.

Contamination Issues .

Raccoon Street Corridor — Sewer Line install (estimated 10-12 feet below ground surface)

Address

Site Contaminants Potential Depth
FMGP SE 1%t to SE 2™ and Coal Tars, PAHs, Below fill to
. Raccoon to Market cyanides, heavy metals | groundwater
Lots 8 and 10 Block 44 | 404 SE 5th Street Heavy Metals Est. 0-2' bgs - unknown
Diamond-Qil Co. ' 600 SE Raccoon St Fuels/Qils Tank depth to
; ) groundwaier
SE 6th Street UST Site | SE 6th Street And Fuels Tank depth to
.- o Raccoon Street groundwater
Parker Qil 399 SE 7th Sireet Fuels/Oils Tank depth fo
groundwater

Scrap Processors Inc.

306 SE 5th St

Fuels and Heavy Metals

Fuels 0-gw; metals 0-2'

Waste Management

1800 SE EIm.

Fuels

Tank depth to
groundwater —was high
risk site in ‘87

"Des Moines City

212 SE Racecoon Fuels Tank depth fo
Garage i : . : groundwater — Free
) . i product through 2010
DL&V Lots 3, 4, 5 of Block43 | VOCs PCE and daughters >
SE 5th & Allen MCL
Bitucote Asphalt Tank depth.to

900 SE Raccoon ST

groundwater
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Des Moines SE MLK and Des Moines Coal Tars, PAHs, Below fill fo
Connector River cyanides, heavy metals | groundwater
SE Connector 1101 Raccoon ST Fuels - UST No release

7" Street Lead Ste

7"-Street SE and

Lead — Battery cracking

‘Remediated, residual

. . Raccoon
Unknown Fuel Sites TBD Fuels Tank depth to
i : . - groundwater
Unknown Solvent Sites | TBD Solvents (TCE, carbon Fill to groundwater
L : tetrachloride, stc. ‘
Heavy Metal Sites | TBD Lead, arsenic, etc. Surface to 2’ bgs




Draft A‘Iternaﬁve Energy Technical Memo

Date:  Friday, December 28, 2018

Projéct: Des Moines Mar\(e;c District Master Plan
To:  City of Des Moines
From: ‘HbR Eng-il'néerin'g, Inc,

 Subject: Alternatnf? Energy Feasibility Study

Introduction & Purpose

As part of an energy evaluation for the Market District Master Plan {Study), HDR was requested to
evaluate the feasibility of including renewable energy elements to increase project value. The following
information was requested for revisw:

e+, Evaluate the use of wind, solar, energy storage and geothermal on site.
* Evaluate the economic feasibility for alternative energy on site. ‘
"o Provide conceptual layouts, preliminary production estimates and Return on Investment (ROI)
calculations. ]

The purpose of this technical memao is to provide methodology and results of a éonceptual level analysis
based upon requested scope for Study information.

Energy estimates*a'nd"installa’cio_n costs were estimated from current marketplace and bid information
available to HDR regarding renewable installations in the regional area.

Payback period was estlmatu_éd without the use of incentives.

Assumptions .

Due to the stage of planning, a 10% conceptual design effort and cost estimate was completed at the
time of writing this memo. Estimated electrical loads for each building were ignored and alternative
energy production estimates were completed strictly based upon potential, rather than an appropriate
level of installation. 'As such, producﬁon results may be greater than could be integrated into each
building. A'building by building analysis with balancing of energy use versus alternative energy
production was not part of the requested scope and could be completed at a future date if determined
to be of value for future planning efforts.

System Equipment & Production Analysis Assumptions
To develop the nameplate capacity or facility size for estimating purposes, assumptions were made
regarding factors to determine production estimates for the wind and solar facilities. Detailed energy



modelmg wasnot completed for this work as a selected site for facility location is required and existing
meteorologlcal data for wind speeds and sclar irradiance are required respectively. Rather, generalized
information based upon NREL data was utilized for energy estimates. These values tend to be
conservative relative to detailed estimates; hnwever they should be further evaluated prior to purchase
decisions being made regarding a facility.

Wind i

Aturbine's physical lpcation, blade swept area and tower height have significant impact on the
-production that can be generated for a wind turbine. Asthe power generated is a function of the cube
of the velocity at the turbine height, placing turbines in locations with consistent, high wind speeds is
importa‘nt to maximizing return on investment.

“A review of NREL wind maps at 30m (98.5 FT) for the study area indicates that wind speeds of 4.5-5 m/s
are- prevalent on average annually. This low speed is not generally conducive to wind generation which
will yield a return of investment that Is economically viable without significant incentives. There is also a
limited number ofturbmes which could be used in the study area due to low wind or gusty wind and
inconsistent wind due to- :mpacts from surrounding buildings. As such, no detailed evaluation was
comp]eted for wind production in the study area.

Soir.'r :

Due to the stage of pfan ning, solar factlltv sizing for each building was evaluated strictly based upon
available.rooftop space using HehoScop_e, a solar PV estimation program. Balancing of potential
‘production with energy use at each building was not analyzed as part of this scope of work.

Facility location, physical size & Iayout equlpmenl to-be installed, interconnection type, and other
information is needed to accurately model the solar generation system via HelioScope or PVSYST, a PC
software package for the study, sizing, simulation and data analysis of complete PV systems.

The study team was able to make certain assumptions during analysis to generate reasonable estimates
for the study area. They are:

s Solar facility would be located on rooftops in the study area. No off site community solar or
large.scale grouhd mount solar system was evaluated.

® Solarirradiance data'for Des Maoines, lowa to be used,

* HelioScope PC software package was used to estimate facility size and production.

o Panels will be installed roof tops (fixed rack).

‘e~ Padnels will be standard efficiency panels.

B Inverters will be string inverters.

s PV éystems will tie into each individual building and be metered separately at building level.

Energy Storage

In order to increase overaH use of renewable energy in the study area, energy storage could be
integrated into each building where solar panels area also installed. This would allow for each building
to generate more energy than it.can use at any given time and increase overall sustainable return on
investment. - -



The ROI for battery storage was not evaluated as part of this study at the current phase as the economic
assumptions associated with a ROI calculation requires coordination with the Utility for specific
interconnection terms. Generally, the cost of adding energy storage to a building integrated solar
project does not generate a return on investment less than 10 years at the current time. However,
within the next five years, technology advancements are expected to increase and costs to decline
sufficiently that plan implementation should analyze for battery storage as part of the overall alternative
energy mix. '

Economic Assumptions )

A key assumption throughout this analysis is the assumption of electrical rates in Des Moines. Current
rates or final application of any interconnection tariffs, net metering or impacts an demand charges
have not been determined by this memo. As these items can significantly impact the return on
investment and justification for any behind the meter installation, detailed discussion with the utility
company who will off take any energy production or provide any back up generation to determine final
life cycle cost implications would be required for future analysis.

In order to evaluate the actual cost savings to be anticipated, discussion should occur with the Utility to
better understand how Demand Charges, Use Charges, Meter Fees, any tariffs or other fees would occur
with the addition of a renewahles component to the facility to offset grid purchased energy or in the
event the facility was able to sell excess power onto open market. Detailed cost evaluation for
interconnection and market conditions is beyond the scope of this memo but could be looked at in the
future once a selection is made on facility type and size.

Economic assumptions generally remain the same for both wind and solar. They are:

s Rate paid for eiect.ricity (2015): $0.11/kW-hr
e Escalation for electrical rates; 3%/year
# . Return Period: 20.years
s No escalation for O8M services
= Assumes no replacement of major equipment over 20 year life

Specific assumptions for solar:

» CAPEX Solar: $2.20per watt nameplate
= OPEXSolar: $0.002 /KWhr production
= -Solar energy production diminishes by 1% per year

Results '
The following summarizes estimated electricity generation for solar alternatives including estimated

capital costs and rate of return for a maximum production potential scenario. Conceptual layouts and
. ROI calculations are included in the Appendix to this Memo.

A conceptual layout using fixed rooftop solar with standard efficiency solar panels with string inverters
yielded a study area potential capacity of 5,820 KW or a year one production benefit of 8,884,000
KWhrs. With the assumptions for electric pricing and CAPEX/OPEX, the ROl is estimated to payback in
Year12. :



Depending upon the interest and ability to fully integrate solar into the study area infrastructure,
offsetting 30-50% of energy use through rooftop or on site ground mounted solar appears to be a viable
alternative. However, discussion with the local utility should occur to better understand how a large
behind the meter facility will impact demand and energy charges for each building location,

Building small scale wind energy may be of potential value in open parkland areas where small scale
turbines could be installed away from building interferences. However, the winds at lower elevations in
Des Moines are generally insufficient for etonam_ic wind generation in the investigated scenarios.

Energy storage is potenﬁaily a viable alternative for integration into buildings along with salar PV,
However, without discussions with the local Utility for current limitations and contractual requirements,
the study team was not able to determine current ROI. Future work should include energy storage
options in a renewable energy scenario to accommadate potential changes to the study area grid such
as changes due to electrification and electric vehicle charging growth in the area,
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i H Report
Project Name

Project Address

Preparad By

1 Monthly Production

1500 *

1 000K

kWh

50Dk

ka Annual Production

" Description

Irradiance
(kWh/m?)

Energy
(kWh}

Temperature Metrics

} Simulation Metrics

© 2018 Folsomn Labs

Des Maines
60D E Locust St, Des Moines, 1A 50319

Quinn Knudsen
quinn.knudsen®@hdrinc.com |

Annual Global Horizontal Irradiance
POAIrradiance

Shaded Irradlance

Irradiance after Reflection
Irradiance after Seiling

Total Collector irradiance
‘Nameplate

) Output at Irradfance Levels
" Outpiit at Cell Temperature Derate
Output After Mismatch

Oplimal DC Dutput

Constrained DC Dutpul

Inverter Output

Energy to Grid

Avg. Operating Ambient Temp
Avg. CGperating Cell Temp

Deslgn
Module DC
Nameplate

Inverter AC
Nameplats

Annual
Production

Perfarmance
Ratio

lwhAawp

Weather Dataset

Irmulator Version

1 System Metrics

Deslgn 1
7.20 MW

. 5.B2 Mw
Load Ratia: 1,24

. 8.884 GWh

86.0%

12333

TwY, 10km Grid (41.55,-93.65), NREL
{prospector)

883bdd2168-2561698dd0-2b8c63164-
96ezf62eld

Sep  Ocl Dea
£ Condition Set
output i nDelts {Descripion
1,478.8 | iweather Dataset
1,434.9 2.0% |
: Solar Angle Location
1424.4 -0.7% ¢
1,364.3 4% Transposltlon Mode|
1.337.0 <2001 Temperature Model
1,337.0 0.0%
9,636,482.1 i Temperature Madel
9,537,669.5 -1.0%
9,401,061.4 149 |
9,084,342.6 -3.4% salling (1)
9,054,193.7 -0.3% ¢
9,046,834.0 0% frradiation Varlance
8,929,130.0- 3% Cell Temperature Spread
E,BB4,480.0 -0.5%
i Module Binning Range
i AC System Derate
125°C
19.0 °C
Medule Characterizations
Operating Hours * 4676 |
4676 | Compenent

Solved Hours

i Characterizations

Tnvertera: 1.3% -‘—-\

AC System: 0.5%

1
Cllpplag: 0A%  — =i
/\ .I‘-

Wirlng: 0.3%

Mismateh: 3.4%

Temporatura: 1.4%

[ Project Location

Shading: 0.7%

\/ Reflection: 4.2%
' g

4

&

/ 2 Soiling: 2.0%

Irradlancea: 1,0%

Condition Set 1

THY, 10km Grld (41.55,-93.65), NREL (prospector)

Meteo Lat/Ling

Perez Model|

Sandia Model

Rack Type ta ib Temperature Delta
Fixed Tilt -3.56 -0.075 3°C

Flush Mount -0.0455 o°C

-2,81
IoF.mM ATM] ) A 5 0N
2 2 2 2 2 2 2 2 Z 2 2
5%

4°C

-2.5% to 2,59
0.50%
Wotule | Characterization

TSM-PD14 320 (May16) (Trina
Solan)

Spec Sheet Characterlzation,
PAN
Device  Characterizatlon

SUN2000-60KTL-MO (480) {Huawel) Spec Sheet

Augusl 24, 2018
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' 4 Components

?Cump‘a‘i’\ent l-\iarne ;
1‘ e EUNZOqD-EOKTL—MO {480)
. {Huawei)
l SLI‘_ings 10 AWG {Copper)
l Trlna Solar, TSM-PD14 320 -

[Meelle o6 20w

) 2018 Folsom Labs

Count

57 (5.82MW) |

I
1,164
(426,320.8 )

22,512 (7.2
M)

® Wiring Zones

! Description
iW'm‘ng Zone

!\ Field Segments
i Description

i

Id Segment 1

: Field Segrment 2
Fleld Segment 3
Field Segment 4
Fleld Segment 5
Fleld Segment 6
Field Segrnent 7
Field Segment 7 {copy)
Field Segment 9

-ﬁald Segment 10
Field Segment 11
Fleld Segment 12
Field Segment 13
Field Segment 14
Fleld Segment 15
Fleld Segment 16
Fleld Segment 17
Fleld Segment 18
Field Segment 19
Field Segment 20
Field Segment 21
Field Segment 22

i Fleld Segment 23

i Fiéld Segment 24

Fleld Segment 25 |

Field Segmant 26

Fleld -S\zgmr.»nl: 27

Field Segment 28

{ Fleld Segment 29
Field Segment 30
Field Segment 31
Field Segment 32
Field Segment 33
Fleld Segment 34
Field Segment 35
Field SEginentBB
Field Segment 37
Fleld Segment 38
Field Segment 32

Fleld Segment 40

Flele Segment 41

Field Segment 42

Fleld Segrnent 43

Field Segrnent 44

Fleld Segment 45

Annual Production Report produced by Ouinn iKnudsen

Combiner Poles String Size

6-20

Racking Orientation Tilt Azimuth

0.273101°

270"

Intrarow Spacing

Fixed Tilt Portrait (Vertical} 10" 2010t

Fixed Tilt Porlrait (Vertical) 107 2,07

Flxed Tile
Flxed Tilt

107 1250110

255.018°

Portralt [Vertical) 200t

Portrait (Vertical) 10° 200

Fixed Tilt Portralt (Vertical} 10° 254.678° 2.01t

Fixed Tilt Paortrait (Vertical) 10° 254.678° 2.0ft

Fixed Tt Portrait (Vertlcal) 10° 254.6768° 2.0ft

Fixed Tllt Portrait(vertical) 10° 254.678° 20

Flxed TIIt Portrait(vertical) 10° 114.814° 2.0t

Fixed Till Portrait (Vertical] 10° 74.859° 201t

Fixed Tilt Portrait (Vertical} 10° 164.501° 2010

Fixed TIlt Portralt (Vertical) 10° 164.501° 201

Fixed Tilt 10°

10°

Portrait (Vertical) 164.5071% 2010t

Flxed Tilt Portrait (Vertical) 164.501" 200

Fixed Tilt Portralt [Vertical) 10° 255.578° 201t

Flxed Tilt Paortralt (Verticaly

2

255.579° 2.0t

Fixed Tilt

=]
i

Portrait (Vertical) 255.579° 201

Fixed Tt Portrait (Vertical) 10° 343.918° 201t

Fixed Tl Portrail (Vertical) 10° 344762° Z.0ft

Flxed Tl Portralt (Vertical) 10° 344.943° 20ft

Fixed THL Portralt(Vertical) 10° 344.843° 200

Fixed Tilt Portralt (Vertical] 10° 165.046° 20ft

Flxed Tilt Portrait (Vertical} 10° 165.046° 2.0ft

Fixed Tilt Portrait (Vertical) 10® 165.046° 2010t

Flxed TIt Portrait {(Vertical) 10° 165.046° 2.01t

Fized Tilt Portrait (Vertical) 10° 165.046° 2.0ft

Flxed Tilt

=S

Portralt (Vertical) 1BD.51° 20t

Flxed Tilt Portrait (Vertical) 10° 254.801° 2.0t

Flxed Tilt Portrait (Vertical) 10° 75.0861° 2.0ft

Fixed Tllt Portrait (Verlical) 345,122 2071t

Fixed Tilt Portrait (Vertical) 345022 L0ft

Fixed Tilt Portralt {Vertlcal) 10° 345.122°

Fixed Tilt Portrait (Vertical) 345.122°

Fixed Tilt Portrait (Vertical) 344.793°

Fixed Till Portrail (Vertical) 344.793°

Fixed Tt Portrait {Vertlcal) 344,793°

Fixed Tilt .Portrall [Vertical) 344,793

Flxed Tlit Portralt (Vertical} 344.793*

Flxed Tilt Portralt [Vertical} 10° 344.793°

Flxed Tilt Portralt (Vertical} 344,793

Fixed Tilt Portralt [Vertical) 344.793°

Fixed Tilt Partrait [Vertical) 344.793°

Flxed Tilt Portrait (Vertical} 344.7937

Fixed Tilt Partrait (Vertical) 344.793°

Fixed Tilt Portralt (Vertical) 344.793°

Stringlng Strategy

Along Racking

Frame Size Frames Modules Power

1x1 490 4%0 156.8 ki
=1 375 375 120.0 lwW
%1 509 509 162.9 kw
11 320 320 102,48 IW |
%1 74 474 1507 kv
1x1 456 456 145.9 I
1x1 224 224 F1LI7 kW
%1 208 208 56.9 kit
11 w2 |2 50.2 ki
11 7 m 86.7 kW
1 272 272 B7.0 lkw
1%1 sE2 52 186.2 kW
1%1 538 538 1722 kW
x1 288 288 92.2 100
11 465 465 148.8 kW
1%1 583 sE3 1BG.6 LW
X1 302 302 96.6 law
1x1 440 440 140.3 lew
11 472 an2 151.0 loW
ix1 294 294 94.1 lw
%1 448 448 143.4 [0 i
11 471 471 150.7 ke
1%1 6 366 7.0 ke
1x1 276 276 BB3 KW
1x1 366 366 11725 lew
ix1 493 498 I5TBKW
1wt 96 916 2931 Iaw
1x1 755 755 241.6 kW
%1 456 456 145.9 100
1%1 512 512 163.8 W
Tt 1,060 1,040 3328IW
1%1 B2 BZ2 263.0 W
%1 391 391 125,1 ke
11 a0 420 134.4 kW
1x1 20 290 Q2B kW
%1 566 566 EERIT:
ix1 M7 37 101.4kw |
11 391 391 125.1 kW
1x1 183 183 58.6 W
%1 27 406N
1 368 368 117.8kw
11 97 297 5.0 /W
%1 612 &2 195.8 k¢
%1 353 383 113.0low
11 391 39 1261 low

Augusi 24, 2018
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OHelioScope

& Detailed Layout

|

2018 Folsom Labs

| Held begment 4b
! Fleld Segrment 47
1 Fié\d Segment 48
j Field Segment 49

{ Field Segment 50

ield Segrment 51

| Fleld Segrnent 52

Fixed 11it
Fixed Tilt
Fixed Tilt
Fixed Tilt
Fixed Tilt
Fixced Tilt
Fixed Tilt

Portrait (Vertical) 10Y J44.793% 201t 1 4/6 4/t 1523 I(W;
Portralt (Vertical) 10° 344.793° 201t 1x1 780 780 249<5I(Wi[
Portrait (Vertical) 10° 344.793° 2010t 1x1 39 39 125.1 kw ‘
Partrait (Vertical) 10° 344.793° 201t %1 236 236 75.5 kw 3
Portralt (Vertical) 10° 344.793° 20f %1 790 790 2528 lw
Portrait (Vertical} 10° 344.793° 201t 1x1 210 210 67.2kw !
Portrait (Vertlcal} 10° 344.793° 20t 11 156 156 49.9 kw

Augusl 24, 2018
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3 Job No. f No.

| Project | computed GLo | pate 872312018

| Bubject  Des Moines Solar Feasiblity | cheoted | pate )
Task Prduction and Cost Analysis l Shest : '1| of 54

A. Production Analysis Assumptions ;

Tank Tops

1
2
3
4
5
5]

Panels will be mounted with unirac or similar racking.system with minimal rise on roof. (20 degree assumed angle=rack+roof slope)
No roaf plan has been completed at the time of analysis so 80% of the area was assumed to be usable

Electrical connection at building will be a 480 V connection.

Inverter will be located outside the building at ground level near the location of the inside electrical equipment to minimize cable run
Standard efficiency panels will be used for installation

Helioscope software used to estimate panel locations and equipment. (See prinfout for analysis)

* B. Cost & ROl Analysis Assumptions

Rate:paid for electricjty (2014) § 011 kWwhr

Escalation for electrical rates 3% per year

Return Period - 20 years

No escalation for O&M services

O8Mcosts - i $:0.0020 per walt production
Assumes no replacement of major equipment over 20 year life
Capital Installation-Cost $ 220 perwatt

Energy production diminishes by 1% per year



| 4ab no.

“Initial praduction estimate in yaar 1 from Helioscope model run

R
|project z | computea [=) [ pate 121500
. |sobiect - solar Feasviny | chocked | Date.
|rask Prdustion and Cost Analysls | sheet 1ler st
C. ROl
Annual IRR based
7 . Production * Elsclriaity Electricity Annual Total upen lofal
.__Locatlon Year Capilal Cost Q&M Cost B lall Savings () Cosls Total Savings Costslo Date  Savings lo date cosls
Tanks 1§ 12804000 § © 1776800 BB84000 3 041 § 577240 5 12821768 § 977,240 § 12,821,768 § 977,240 0.08
z 03 1759032 8,785,160 0113 5 998432 § 17,580 § 805,482 § 12,839,358 5 1,973,732 0.15
5620 3 0§ 17,414.42 8,707,208 0117 § 1016123 § 7414 5 1016123 § 12886773 § 2,880,854 023
LKW 4 0§ 1724027 8,620,135 0120 5 1,036,140 $ 17,240 § 1,036,140 § 12874013 §  4,025994 0.31
Nameplate 5 oS 17,067.87  B,533,835 0124 § 1056552 & 17,068 § 1,086,552 § 12,891,081 § 5,082,548 0.39
; [ -] * 6BS7.18  BA44B536 0128 § 1077386 5 16,897 § 1,077,386 § 12807978 & 8,150,213 0.48
T 03 16728.22 ° B384,110 0.131 § .1098580 & 16728 § 1,088,500 § 12,924,708 § 7,258,503 055
[ 08 1656094 - B,280,489 0135 § 1120233 § 16561 & 1,120,233 § 12,941,267 § 8,375,735 0.65
& 0s 1638533  B,197,664 0439 & 1142301 § 16395 § 1,142,301 § 42957.663 § 8,521,036 073
10 0§ | 1623137  B115687 0144 § 1164804 5 16231 § 1164804 § 12073894 5 10,685,841 0.82
1 0% 16,068.08 8,034,630 0148 § 1197751 § 16,088 § 1,187,751 § 12,888,963 § 11,873,502 0,81
12 0§ 1590837 7,954,185 0152 8 1,211,150 3 15,908 & 1,211,450 § 13005871 § 13,084,742 1.01
13 0§ 1574828 7,874,643 0157 5 1235009 3 15,749 5 1,235,008 § 13021621 5 14,319,751 .o
14 05 1558178 7,785,897 0162 3 1253335 § 15592 5 1,259,339 § 13037212 § 15,679,000 .18
15 03 1543588 7,717,938 0166 5 1,284,148 3 15436 5 1,284,146 § 13,052,648 § 16,863,238 1.29
18 03 15,281.52 7,640,788 0471 5 1,308445 5 16282 § 1,309,446 § 13,067,930 § 18,172,684 138
17 08 15,128.70 75643581 ' 0477 § 1335242 § 16,129 § 1335242 § 13083059 § 19,507,926 148
18 0s 1497741 7,488,707 0182 5 1,361,545 § 14977 5 1,361,545 § 13008036 § 20,869,472 1.50
18 ‘Ds 1482784 7,413,820 0187 5 1,388,365 § 14,828 § 1388359 § 13112864 § 22,257,841 1.70
20 0 14,57936 7,339,682 0183 5 1415719 & 14679 5 1415719 § 13,127,543 § 23,673,560 1.80
TATALS . 181,771,477 § 13,127,543 § 23,673,560
ANMUAL AVERAGE 8,088,574 § 1,183,678
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EEQ’Q | e
[ Proect 3 | commuted oLy | pute 17211800
[ ubjeet Solar Feasibity | chegied | pate
[Fazk Srduelion anu Cost Anialysis | shest 3]or 54
C. ROI
Annual * IRR based
. Production  Eleclricly  Electrily  Annual Total upon lalal
Locaion  Year  Capilal Cost D&M Cost (Vhr)® i Bvings (F Cosls Tolal Savings _ Costs lo Dale  Savings lo dale cosls
Tanks 1§ 344960 'S 478.70 239349 § 01 § 268328 § 345439 § 26328 S 345438 5 26,328 0.08
2 ° + 0 47381 236,556 013§ 26847 5 44 s 26847 § 345813 § 53,175 015
156.8 3 05 469,47 234,588 07§ 2376 § 463 S 27376 § 346332 § 80,551 0.23
Kw 4 (oI} 464.48 232,240 0120 § 27815 & 464 7018 § 346,846 3 108,467 0.31
Nameplate 5 0s 459.84 229518 - 0424 § 28485 § 450§ 26485 § 947,306 5 136,932 039
[ .08 45524 227,618 0128 § 29026 § 455 § 20026 & 347,761 § 165,958 0.48
7 0s 450.68 225342 0131 § 28595 § 451§ 29598 §: 348212 § 195556 0.56
B 08 44518 223,089 0435 § 30181 § 445 & Jniel § 248658 § 225,738 0.55
a 0§ 44172 220,858 0438 § 30775 § 442 & 0,775 § 349,100 § 256,512 073
10 08 43720 218,648 0444 § 31,362 % 497 § 31382 § 349537 § 267,893 0.2
1 0s 432.93 216,463 0448 § 32,000 § 433 § 2000 5 349570 S 319,893 et
12 D8 428,50 214,298 0452 5 32,630 § 429 § 3z630 § 950309 5 352,524 1.0
13 oS’ 22431 212,155 0157 § 33273 § 424§ 93273 § 350823 § 385,797 110
14 0s 420.07 210,034 0162 § 33528 5 420 § 33929 5 351,243 5 418,725 118
15 0s 41587 207,833 0466 S 34597 § 18§ 34597 5 35180 5 454,322 129
15 T s 4171 205,854 0471 5. 35279 § 412 § 5279 5 IB2OM B 489,601 133
17 0§ 407.59 203,796 0477 5 35974 § 408 § 3974 § 247 5 525,574 149
18 U s 40352 201,758 0182 3 36662 § 404 § 36662 § @202 § 562,257 159
L] 03 ' 399.48 189,740 0187 §  37.405 § 308§ 3405 §  3ba2E1 § 599,681 170
0 03 39549 197,743 0493 § 38142 5 ags 5 3814z 5 IHET 5 637,803 180
" TOTALS : 4,358,373 - $  3EETT § 537,303
ANNUAL AVERAGE 217,998 s 31,890

“Initial produciion estimate In year 1 fram Heliossope model run




| Job He. [ Ha.

R

| Project 2 ' | computed 6l | pate 1zrenn
| subect Solar Feaslhilty . S - | ehecied | oate
| Task Piducion and Cost Anehals | shoet alor 54
C. ROl
. Annusl IRR based
. Produclion  Elealrlaity Eleclricily Annual Total upon lotal
Loeafian ear Capital Cast O&M Casl {kwhn* [alit Savings {3, Costs Tolal Savings Coslslo Date  Savings lo dele costs
Tanks B 264,000 § 366.35 183175 3 041 § 20,149 % 284,366 § 20149 § 264366 § 20,149 .08
2 s 362,68 181,244 0113 § 20545 S 383 3 20,546 § 264,728 § 40,695 015
120 3 03 358.08 179,530 o7 § 20851 & 359 § 20,951 § 265088 § 61,646 0.z3
W 4 ‘o5 35547 177,736 0120 § 21,364 & 355 § 21,364 § 285,444 5 83,010
Mameplate 5 s 351.81 175,857 0.124 § 21,785 & 352 § 21,785 § 285,795 3 104,785
(] Q5 348,40 174188 - 0128 § 22214 § 348 % 2,214 § 266,144 § 127,009
2 Lol 344.81 172,456 0131 § 22851 § 345§ 22851 § 286,488 § 148,660
8 a5 34148 170,731 0135 § 23088 § 34 23008 5 286,830 5 172,757
El 0§ 338.05 169,024 ' 0.138 § 23553 5 338 § 23551 § 267,168 § 186,310
10 - 0§ 33467 167,334 T 0444 § 24017 3 335 § 24017 § 267,503 & 220,327
1 ] oS 33132 165,660 0148 & 24,490 % 3/ 5 24480 § 267,894 § 244,816
12 DS, 32801 - 164,004 0162 § 24972 5 328 § 24872 § 268,162 § 269,788
13 o3 32473 162,364 0157 § 25484 § 326 35 25464 § 268,467 § 285,253
14 03 321.48 160,740 0162 § 25865 § 32 s 25086 § 268808 § 321,218
15 ns 31827 © 158,133 0.165 § /AT § 28 § 26477 § 269127 $ 347,698
16 [ 316.08 157,541 o471 3 26993 § 315 3§ 26899 % 269,442 § d74,895
17 0s 31183 155,566 0477 § 27531 § 3z 8 27531 § 269,754 § 402,225
18 DS 308,81 154,408 0182 § 28,073 § 309§ 28073 § 270063 § 430,298
18 D3 306.72 162,862 0.187 § 28626 3 308 § 28,626 § 270,368 § 458,825
20 0§ 30287 161,334 0,193 § 29190 § 03 5 28180 § 270671 § 488,115
© TOTALS 3,335,494 § 270,671 & 488,115
ANNUAL AVERAGE 166,775 H 24,406

“Inilial praduction estimale in year 1 from Helloscope medel run ©
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*Inilial production estimate in ysar 1 from Heliossope model run

| roject ) | computed fets] I pae 1anson
| subjeet Solar Fansiallh | Shecked | pate
. | Tasx Prduotion and Cosl Analyzis” | sheet slor 54
£. ROl
Annual i IRR based
1 Production  Eleclricity Eleslrigily Annual Total upon lotal
Localion Year - Capital Cost Q&M Cost Jewhe)r ‘Escnlatl\m Savings (§) Cosls Total Savings Cosls lo Date  Savings to dale costs
Tanks 15 358380 § 497.32 248660 § 011 § 27,353 5 358877 & 27353 § IBEETT F 27353 o.os
i 2 08 49235 245,174 0113 3 27 B9 § 482 & 27891 § 359,370 § 55,244 015
162.9 3 (I ] 487.42 243,712 017 § 28441 & 487 § 28,441 & 35! T 83,685 Q.23
il . 4 0% 4B2.55 241,275 0120 § 29001 § 483 § 25001 & 360,340 & 112,888 031
Mameplate 5 os 47772 238,862 0124 5 20573 & 478 5 29573 & 300817 & 142,259 0as
6 [ 1 47285 236,474 0128 § 20,155 § 473§ 30,155 & 361,290 § 172414 Q.48
T 035, 468,22 234109 0431 § 30,748 5 468 § 30,749 5 3E1,750 & 203,163 0.56
8 035 463,54 231.768 0135 § 31,355 § 464 § 31355 & 362222 § 234518 Q.68
9 035 458,90 228,450 0139 § 31,973 5 458 3 31,973 § 362,681 § 266,491 073
10 o5 T 454.31 227,156 0144 § 32603 § 454 § 32603 5 363,135 § 288,083 0.8z
1 05 44977 - 224,884 0148 § 33245 § 450 5 33245 5 363565 § 332,338 081
12 0% 445,27 222,635 0182 § 33900 § 45 5 33,800 5 364,030 § 366,238 1.01
13 03 440.82 220,408 0.157 § 34,568 § 441 5 34,568 3§ 34471 3 400,805 1.10
M 03 436:41. 218,206 nigz g 35,249 % 436 § 35,249 5 264,508 & 436,054 1.18
15 05 432.05 216,023 0168 § 35843 5 432.5 U435 3E5,340 § 471,897 1.29
16 o5 427.72 213,862 0471 § 36,851 5 428 5 36851 5 3E5767 3§ 508,648 1.39
a7 03 423.45 211,724 0177 § 37373 3 423 3 37373 5 366,191 & 548,021 149
1 L] 419.21 209,607 0182 § 38,109 § 419§ 38,109 5 3IE6H1D § 584,130 159
19 o3 415.02 207.511 0187 § 38,860 § 415§ 3\A0 5 W70 5 622,590 1.70
20 05 410,87 205,435 0193 5 39626 S A1 8 39628 5 367436 § 662,616 1.80
TOTALS, 4,527,834 $ 367436 § 662,616
ANNUAL AVERAGE 226,387 5 3313




FR

Jabi Ne.

| proteet : C 2 | computed: co | pate 1201860
| ublect Solar Fanshily | checked | Date
|rase Prductisn and Cosl Anakysls. | shest ¢lor 54
L. ROI
Annual v IRR based
Frodudtion  Electriclty Eleclricity Annual Tatal upen tatal
Localion _ Year  Capllal Cost 0&M Cast ety Savings (§) Cosls Tolal Savings __ Costslo Date _ Savings Io date costs
Tanks 1.8 25280 § 262 156310 § 041 § 17,184 § 235583 § 17,194 5 225593 § 17,194 0.08
7 2 05 309.49 154,745 0113 § 17533 § 309 § 17,533 & 225902 § 34,727 0.15
102 3 0.5 30640 ' 183,189 0117 % 17878 5 306 § 17.878 § 226208 § 52,605 0.23
KW - .4 o's . 30333 151,657 01205 18230 § 03 § 18,230 § 226512 § 70,835 031
- Maméplate 5 os 300:30 150,150 0124 § 18,580 § 300 § 18,500 § 26812 € B9,425 039
© B as .297.30 148,649 0,128 § 18,956 § 297 § 18956 § 227,108 § 108,381 0.8
7 03 29432 147,162 0131 § 19,329 § 284 § 19329 S 227404 § 127,710 056
B 03 29138 145,691 0.135 § 18,710 § 291 § 19710 § 227,685 § 147,420 085
a c 0% 288.47 144,234 0139 & 20,038 5 268§ 20,088 § 227884 § 167,518 073
10 Qs ,286.58 142,781 01445 20484 & 2B6 & 20484 § 228269 § 188,012 0.82
1" 08 . 28273 141,384 0.i48 § 20,888 § 263 § 20898 § 228552 § 208,910 0.2
12 os . 279.90 138,850 052 § 21310 & 280 3§ 21310 §  228EIR & 230,220 1.01
13 [ 27740 138550 0157 § 21729 § 7§ 21,729 § 229108 § 251,948 110
14 03 274,33 137,165 0182 § 22157 § 274§ 22157 § 223,383 § 274,108 1189
15 [ 27159 135,793 0186 5 22594 § 272 § 22594 5 229655 § 206,700 129
16 0§ ‘286,67 134,435 0171 § 23039 § 269 § 23039 5 229924 § 319,739 1.39
17 o5 266.18 133,001 077§ 23483 5 268 § 23493 § 230,190 § 343,232 148
18 953 26352 131,750 0182 § 23856 § 264 3 23956 § 230453 § 367,188 1.59
18 05 250,88 130,442 0187 § 24428 § 61§ 24428 5§ 230714 § 391 516 170
20 o5 258,28 128,138 0193 § 24909 § %8 5 24909 § 230973 § 416,524 1.80
TOTALS 2,845,289 § 230,571 § 416,524
ANNUAL AVERAGE 142,314 $ 20,826

*Initial production estimate in year 1 from Helloscope model run
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202,770

* “lInilisl produclion estimale in year 1 from Helioscope model run

. | fob Ho. | Mo

| Project b | computed GLo | pate 1aMece
| subject Solar Feoslly [ checked | mate
| Tasx Priuction and Cost Anclysls | sheet alor 51
C. ROI
. Annual IRR based
g X * " Production  Elctriaily Elaalricily Annual Total upon total
Loeatlan Year Capltal Cost D&M Cost [§Wh)* Escalalion __Bavings (5, Cosls Total Savings  CosteloDale  Savings lo dale cosls
Tarks 13 320,980 3§ 445,42 2271 5 DAL 24488 3 321425 & 244898 § 321,425 § 24,498 o.o8
2 ‘0§ 440897 220,483 0413 & 24981 § 44 5 24981 § 321,886 3 49,479 0.8
145.9 .8 ‘oS 43656 218,279 o7 § 2BAT3 § 437 5 25473 § 322301 § 74,852 023
4 os 432149 216,096 0420 § 5975 § 432 & 26,875 § 322,735 § 100,927 0231
" Nameplate 5 035 427.87 213,835 0124 5 26485 5 428 & 26486 § 323163 § 127,413 038
: 5 o3 42358 211,796 0128 § 27008 § 424§ 27,008 § 323,587 § 154,421 048
7 0s 418.36 200,678 0431 § 27540 § 419 5 27,510 § 224,006 § 181,851 0.56
B oS 41648 207 581 0135 & 28083 § 415 § 28,083 & 324,421 § 210,044 085
g 0s 41101 . 205505 0433 § 28636 § 411 5 28,635 § 324832 § 238,680 0.73
10 0§ 406,50 203,480 0444 5 29200 § 407 & 28200 § 325238 § 267,880 0.82
A1 [ T 4pzEs 201,415 01448 5 29775 § 403 % 29775 § 325642 § 267,656 0.81
12 D s 308,60 198,401 0452 § 30362 § 3§ 30362 § @ 32B4T § 328,010 1.01
13 ‘DS 384.81 197 407 0467 § 30850 § 35§ 30,860 § 326,435 § 368,878 110
14 o35 390.87 185,433 0162 § 9,570 § 39§ 31570 § 326,826 $ 390,548 119
15 o3 386,86 153,478 0.166 % 3z182 8 37 § 32,192 § 327,213 § 422,740 129
16 03 383.09 191,544 0171 § 32828 § 3|3 § 32,826 § 327,596 § 455,566 138
17 03 37826 .. 1B9623 o177 § 33473 § 379§ 33473 § 327976 § 483,038 1.48
8 0s 375.48 187,732 0182 § 34132 5 ars § 3432 §  3B3S] § 523,174 159
19 0§ 37171 185,855 0187 § 34805 § vz 5 34,805 § 328,723 § 557,876 170
20 eI 367.89 183,886 0183 § 35480 § 368 § 35490 5§ 328,091 § 593,466 1.80
TOTALS 4,055,405 . $ 320,091 § 593,466
, ANNUAL AVERRGE § 29,673




|.dat . | Ho.

R

| Proteet 2 o | commuted GLo | pate 1721900

| subject - solorFeaswily ; | Ghicckos | pate
| Task Prduclion and Cast Analysis = | Sheet afor s

C. ROl
Annual IRR based
4 . Production  Electricity Elaclricity Annual Tolal upan Intal
+ _Localion _ Year _Capital Cost &M Casl (b fon __Savings (5 Costs Total Savings  Coslsto Dale  Savings ln dale costs
Tanks 13 157,740 § 218,89 108447 § 01§ 12,038 § 157958 § 2038 § 16578659 & 12,038 0.08
2 05 216,71 108,353 0113 § 12,276 3 217 5 12276 5 5 24,316 018
7T 3 0s 214,54 .+ 107,288 0117 5 12,518 § 215 § 12518 & § 36,834 023
toKw 4 08 212.39 108,197 0120 & 12765 § 212 § 12,785 8 5 43,588 031
Namoplala 5 0§ 21027 105,135 0124 § 13,016 § 210§ 13016 § 3 62,615 039
. 5, 08 208.47 104,083 0128 § 13,273 § 208 5 13273 & ] 75,888 048
l T 03 208.08 103,042 0131 5 13534 § 206 § 13534 5 5 88,422 056
8 e 204.02 102,012 0435 5 13,801 § 204 % 13,801 § 5 103,223 0.65
] 08 201.88 100,892 04133 5 14073 § 202§ 14,073 5 5 117,285 073
10 0§ 189.96 89,082 0144 5 14,350 $ 200 § 14,350 5 5 131,645 DB2
11, os 197.98 28,882 0.148 5 14,633 § 188 & 14633 5 L1 145,278 081
12 ] 185.98, 87,892 0,152 § 14821 5 196 & 14821 % 5 161,188 1.01
13 os 184.02 87,012 0157 8 15,215 § 194 5 15215 S 5 176,413 110
14 0% 192.08 85,042 0162 § 15,516 & 192 5 15515 % 5 181,928 119
15 03 190,16 95,082 0,165 § 15820 § 190 15820 5 5 207,748 1.29
16" os 18B.26 84,131 0171 8 16,132 § 188 3 16,132 & F 223,880 139
17 o3 - 186,38 . 83,180 07T 3 16,450 5 186 § 16450 & 5 240,330 1.49
18 o3 184.52 82,258 0182 § 16,774 § 185 3 18774 § El 267103 1.58
18 os 182.67 91,335 0.187 & 17,104 § 183 5 17,104 5 5 274,207 1.70
20 035 ¥ 180.84 80422 = 0493 § 17,441 5 181 % AT4d41 5 5 291,648 1.80
TOTALS 1,392,568 & 161,726 & 291,648
ANMUAL AVERAGE - 99,648 $ 14,582

“Initial production estimale in year 1 lrom Helisseope modei run




| 4ot no.

*Initiz] preduclion estimate in year 1 {rom Helloscope madel run

| Me.
| Frotect B | campuiea feits) | pate 201800
| subject Solar Feashilly | chocked | Date
Task Pructian ond Cost Analysls. | stieat 10| or 51
L. ROI
* Annual IRR based
0 Produclion Electriclty Elactricity Annual Total upen lotal
Logatian Year Capital Cast O&M Cost* fwhr)® Escalafion __ Savings Cosls Tolal Savings Coststo Date  Savings lo dale cosis
Tanks 1% 147180 § 204.24 102120 % 011 5 1,233 § 147,384 § 11233 § 147,364 § 11,233 0g8
2 03 202.20 101,088 0413 5 11,485 § 202 § 11455 § 147,986 § 22,688 0.15
668 3 os 200,18 " 100,088 0117 & 11680 § 200 % 11,680 § 147,787 § 34,388 023
LoRw 4 0§ 18817 93,087 0420 5 11,010 § 198 § 11,810 § 147,885 § 46,278 031
Nameplale. 5 0s 186.19 88,086 0124 § 12145 § 195 5 12,145 § 148,181 § 58,423 038
. B 0.5 18423 87,115 0.128 § 12384 § 184 § 12384 & 148,375 3 70,807 048
7 0s 182.29 96,144 0131 § 12628 § 182§ 12628 § 148,588 § 83,435 056
B 05 190.37 95,183 0135 § 12577 § 190 § 12877 5 148,758 § 86,312 085
8 as 1BB.46 24,231 0138 13131 § 188 § 13131 s 148,846 § 108,443 073
10 0s 4BG6.5B 93,269 0144 § 13,389 § 187 § 13389 5 149,133 § 122,832 082
11 03 184,71 92,356 0148 § 13853 & 185 § 13653 & 143318 § 135,485 081
‘12 0§ 1B2LBE - 0182 § 13822 3 183 % 13922 & 149,500 5 150,407 1.01
13 0% 181.04 90,518 0.157 § 14,186 § 181 § 1495 § 143602 § 164,603 1.10
14 0% 179,23 89,613 0162 § 14476 § 179§ 14476 5 148,851 § 178,079 1,19
15 0§ 177.43 88,717 0.166 § 14,761 § 177§ 14,761 § 150,038 § 193,840 129
16 0§ 175.66 B7.828 0471 § 15,052 5 176 5 15052 3 180,214 % 208,892 1.38
17 0% 173.80 *86,851 0477 § 15348 5 74§ 15348 5 150388 § 224,241 1.48
18 ‘0§ 17215 85,082 D182 § 15851 § 172 5 15661 5 150560 § 239,891 1.59
19 oS 170.44 85,221 0.187 § 15950 § 170 5 15959 § 150,730 § 255,850 1.70
20 o8 . 16B.74 .- 84,359 0.193 § 16,273 § 163 § 16273 § 150899 § 272,124 1.80
TOTALS 1,859,538 3 150,898 § 272,124
ANNUAL AVERAGE 82,977 & 13,606




| 4t to.

%3? | tio,
| pioiect 2 | computed Glo | pats 1g0n
; | subject Solar Feasibity - | Shecked | pate
Task . Piduclion and CostAnalsls | sheat 11]or 51
C. ROl
Annual IRR based
d . Production  Elestricily Eleclricity Annual Tolal upon lotal
Localion  Yoer ° Capital Cost O&M Cast (KWhr)*  Escalaion _ Savings (5) Cosls Tolal Savings __ Coslslo Date  Savings ta dale casts
Tanks 5 198,440 S ' 27537 A3TEST § D41 5 15,146 § 198,715 & 15,146 § 188,715 § 15,146 0,08
0§ . 27262 136,310 01443 § 15444 § 73 3 15444 & 198,988 % 30,589 Q.18
%0.2 o5 " 26088 134,947 0117 § 15748 5 270 § 15748 5 199758 § 45,338 0.23
03 267189 133,507 0.120 § 16,058 § 267 § 18058 & 199,525 & 62,395 031
- - g Nameplate 03 26452 132,261 0424 § 16,375 5 265 § 16375 & 199790 % 78,771 0.ag
' 05 261.88 130,239 0128 § 16,697 § 262 & 16597 § 200051 § 95,468 0.48
0% 259.26 125,629 0431 § 17026 § 259 5 17028 & 200311 § 112,494 058
0% 25667 . 128333 0135 § 17362 3 357 5 17382 § 200867 % 129,856 0.85
0% 25410 127,050 0138 § ° 17704 § 254 S 17704 § 200822 § 147,560 0.73
0§ 251.56 125,779 0.444 § 18052 § 252 5 18,052 § 201,073 § 165,812 082
0% 248.04 124,521 0148 § 18,408 § 249 § 18408 % 201,322 & 184,020 081
0% 24655 123,276 0152 § 18771 § 247§ 18771 & 201,568 § 202,791 1.01
0§ 244.09 122,043 0157, § 18,141 § 244§ 19,141 § 201,813 § 221,932 1.10
03 241,55 120,823 0162 § 18518 § 242§ 19,518 & 202,054 § 241,449 118
0% 239.23 119,515 0,166 § 18902 5 239 5 19,902 3 202291 § 261,351 1.28
0% . 236,84 118,419 0471 § 20284 § 237 § 20294 § 202530 § 261,645 1.38
0§ 23447 17,234 0477 5 20694 $ 234 § 20824 § 202765 5 302,339 1.48
- 03 23212 16,062 0482 8 21402 § 232 § 21,102 § 202907 5 323,441 159
03 220.80 14,801 o187 8 21517 § 280 § 21,517 5 203227 S 344,858 1.70
03 . 22750 113,752 0183 § 21,941 3 228 § 21,841 5 203454 S 366,300 .80
TOTALS 2,507,180 § 203454 5 366,500
ANNUAL AVERAGE 125,359 s 18,345

“Initial produclion eslimale in year 1 from Helioscope madel run




“Initial production eslimate in year 1 from Helioscope model run

Lot o | .
| Proleet 2 | computed Glo [pate 14211300
" |sublocl __ Sobr Feasibmty | checked | pate

| Task Prdvelion 2nd Coat Analjels | sheet w2l ot 5

L. ROl
Annual : IRR based
L. Produclion  Electrioity Eleclricily Annual Total " upon lolal
Locatlon Year Capital Cost Q&M Casl (lewhr)” Escalation  Savinps {3 Cosls Total Savings Costsio Dale  Savingsio dale cosls

Tanks 1% 180,740 5 264,69 132344 8§ o1 & 14588 § 151,005 § 14568 5 191,005 § 14,558 0.08

2 I3 262,04 L 18021 - 013§ 14,845 § 282 3 14,845 5 191,267 § 28402 0.15

6.7 3 03 259.42 128,710 0117 8 165,137 § 259 % 15137 8 181,526 § 44,540 023

o 4 0% © 256.83 128,413 0120 § 15435 § T 16435 § 191,783 § 59,875 031

Nameplate 5 0§ 254.26 127,129 0124 § 15738 § 354 § 15738 5 192037 § 75714 038

6 03 ) 2BL72 125,858 0128 § 16048 § 52 5 16,049 § 192288 § 91,764 0.48

7 05 249.20 124,598 0131 § 16,366 § 248§ 16,366 5 192,538 § 108,129 0.58

& - 0% 24671 123,353 0135 § 16,588 § 247 % 16,688 § 192,785 § 124,817 065

5 0% 244,24 ~122,120 0138 3§ 17,017 § 244 § 707 5 183,028 § 141,834 073

10 0% 241.80 120888 . 0444 5 17,352 § 242 § 17,352 5 193271 § 158,168 082

11 (<} 239,38 118,680 0.148 § 17,694 § 238 5 17,694 § 183610 § 176,880 0.1

12 0§ 236,98 - 118,493 0152 § 18,042 § 237 3 18,042 § 193,747 5 184,822 1.01

i3 0§ 234862 117,308 0157 3. 18,388 § 25 3 18,398 § 183982 § 213,320 140

14 0§ 123227 116,135 0162 § 18,760 § 232 5 8,760 § 194214 % 232,080 119

15 05 229.95 © 114,873 0.186 3 19,130 § 230§ 18130 5 194444 3 251,210 1.29

16 03 227.65 113,824 0171 § 19,507 § 228 § 19607 & 194,672 § 270,717 138

17 03 22537 112,685 0177 5 19891 § 235§ 15891 5 194897 § 290,608 148

18 U] 22312 411,558 0182 § 20283 3 23 3 20283 § 185,120 % 310,891 1.58

19 i 22089 . 110,443 0187 3 20882 § 221 § 20682 § 185341 § 331,573 ]

20 0§ 218.88 108,339 0493 8 21,090 § 219 § 21080 § 195560 § 352,663 .80

TOTALS 3 2,408,885 $ 195,560 § 352,663
ANNUAL AVERAGE 120,495 $ 17,623




| ysb Ha.. | b

PR

[ Profest - 2 | computes. [<lte] | oate 121800
| subject ‘Solar Feaglbilty : | cheeked | Bate
| Task Prauclion and el Analysis i | sheat 13 or 51
C. ROI’
Annual IRR based
Produttion  Electriclly  Eleetricily  Annual Total . upan lotal
_location  Year  Capilal Cosl ' D&M Cost (ehe)? Savings (3) Cosls Tolal Savings _ Cosls lo Dale  Savingsto date cosls
Tanks 15 191400 § 265.60 132802 § 0.1 § 14,808 5 191,566 S 14,608 § 191666 § 14,608 0.08
2 05 262.95 131,474 @113 § 14,896 5 263 5 14886 5 191,828 § 28,504 0.15
87 -3 035 ' 260.32 130,159 0417 § 15789 & 260 § 15188 § 192,188 § 44,694 0.23
Kw 4 [¢RE 25772 128,858 0120 § 15489 & 258 § 15488 § 192,447 § B0182 0.31
* Mameplate 5 ] 255.14 127,569 0124 § 15784 § 265§ 15,794 § 192,702 § 75,976 0.38
8 oS 25258 126,283 0.128 § 16,105 % 263 § 16105 § 192,854 § 82,081 0.45
7 s 25006 125031 0131 § 16422 § 250 § 16422 § 193,204 5 108,503 0.56
] s 247,56 123,780 0,135 5 16746 § 248 § 16746 § 193452 S 125,249 0.55
L] ‘45 245.08 122,542 0,438 § 17,076 % 245§ 7,076 § 193,657 & 142,328 0.7a
10 03 242,53 121,317 0,444 § 7412 § 243§ 17,412 § 193940 § 189,737 0.82
1 05 24p.21 120,104 0,148 5 17,755 § 240 § 17,755 & 194,180 177,492 0.91
12 S0 237.81 118,803 0152 5 18105 § zan § 18,105 § 194,418 § 185,597 101
13 os 235.43. 17,714 0157 5 18461 § 235 § 18461 3 194,653 5 214,058 110
14 as 233.07. 116,537 0.162 § 16,826 233 § 18825 § 194,886 5 232,883 118
15, 0s 23074 115,371, 0166 § 18,19 § 31§ 18,796 § 195,117 5 252,073 1.29
16 oS 228.44 114,218 0471 5 18574 § 228 § 19574 5 195,345 § 271,654 1.39
7 os 22645 . 113,075 0177 5 19,560 § 26§ 19980 5 195571 § 291,613 1.49
18 05 223.89 111,845 0182 20353 § 224 § 20353 5 195785 § 311,966 158
18 05 221.65 110,825 0187 5 20,754 $ =2 5 20754 5 196017 5 332,720 170
] o5 219.43 109,717 0193 § 21,163 § 218 § 21,163 S 1965236 § 353,883 1.60
TOTALS * 2,418,233 . $ 19,236 § 353,883
ANNUAL AVERAGE 120,912 3 17,684

*Inital produstion estimate In year 1 from Helioscapg model run




['.uoh Ho. | o,

223

. |proweet o Hot i | computed Glo | Date 12900
| subject Solar Fensblly . | checke | pate
| ask - Prduclion and Cosl Analyss . | sheet 14| or 54
€. ROl
Annual IRR based
N Produclion  Electricity Electricily Annual Total upon tofal
Loeallon Year Capllal Cost - DEM Cost {kWhR* i Savings (5) Casls Total Savings Coslslo Date  Savingsto date cosls
Tanks 15 409640 § 568.45 284227 5 01§ 21285 § 410,208 § 31,265 5§ 410208 § 31,265 0.08
2 2 - 05 §62.77 201,385 0113 § 31,881 § 563 § 31,881 § 40,771 § 63,146 0.15
186.2 3 ‘0§ §57.14 278,571 0417 § 32508 % 557 § 32508 § 411328 § 95 855 0.23
Kw 4 s §51.57 275,785 0420 § 331420 8 552 § 33149 § 411880 § 128,804 031
Nameplate Lo s §4605° 273,027 0.124 § 33802 & 546 § 33802 §  M2426 5 162,607 0.33
. B 03 .- 54058 270,297 0.128 § 34468 5 54 § 34468 § 412,967 § 197,076 048
T 03§ 536.18 267,584 013 § 35,147 5 635 § 35147 § 413502 § 232,222 . 0.56
B 0% 529.84 264,918 0435 § 35,840 § 530 § 35840 § 414032 § 286,062 0,55
* 9 05 52454 262,269 0439 § 548 5 525 § 36546 5 414556 & 304,608 073
10 0.% . 518.28 253,646 0144 § 37,266 § 518 § 37266 § 415075 5 341,673 0.82
b3 o5 51440 . 257,050 048 5 1o 5 514§ 3BOO0 5 415500 § 379,873 0.91
12 0j 508.86 254,479 0152 § 8748 § 509§ 38748 § 416080 § 418,622 101
13 05 503.67 251,834 0157 5 1512 § 504 § 3\EIZ F 416802 S 458,134 .10
14 03 498,83 249,415 0162 § 40,280 § 499§ 40230 § 417101 § 488,424 1,18
15 . 08§ 483,84 245,821 .0168 5 41084 § 484 5 41084 § 417,595 § 539,508 1.29
18 0s 48880 244,452 0171 § 41883 § 489 5 41,883 § 418084 § 561,401 1.39
17. 0s 4BAD1 242,007 0177 § 42718 3 484 5 42719 5 4185658 § 624,120 1.48
18 ns 479.17 239,507 0482 § 43560 § 78 5 43560 5 419,047 3§ 667,680 1.59
18 0§ 474.38 237,191 0137 § 44418 § 474 5 44418 5§ 419522 % 712,088 1.70
20 os 4G94 | 234,818 0493 § 45203 § 470 3 45293 § 419991 § 757,391 1.80
TOTALS 5,175,575 § 419,081 § 757,391
ANNUAL AVERAGE § 7,870

“Inltizl preduction estimae in year 1 from Helloscope model un




|tabs to.

R
| Prazect 2 | computed aln [ pate 11271500
| subject Solr Feastaily | Checked | pate
Task Prgucllon 2nd Cost Analysls | Shest : 15{ ot 56
L. Rol
Annual IRR baged
© Production  Eleclriclty Electricily Annual Tolal upon total
Localion Year Capital Cost O&M Cast lwhn* I Bavings (¥ Cosls Tolal Savings Cosls lo Date _ Savings lo dale ansls
Tanls 18 378,840. & 53511 262856 § 011§ 28814 3 379365 § 28914 5§ 378,266 § 28914 0.08
2 05 52046 280,228 0113 § 29484 3 520 § 28,484 % ars.ges § 58,398 018
1722 3 as 51625 257,626 0117 § 30,085 35 515 5 30085 & 380401 3§ BB,463 023
K 4 as 8§10.10- 255048 | 0120 § 30,657 § 510 § 30657 § 330812 § 118,120 03
Nameplala 5 08 , 80S.00 - 252,400 0124 5 31,261 § 505 § 28T 5 IBMT S 150,380 039
: 6 035 499.95. 242,974 0128 § 31,877 5 500 § 31877 5 1816 § 182,257 048
7 0s 494,85 247,474 o131 § 32505 § 485 § 32508 & 32411 § 214,762 0.56
8 o8 480,00 244,598 0135 § 33,145 § 480 3 33,145 8 382,901 § 247807 D.ES
9 0s 485.10 242,548 0139 5 33798 § 485 § 33,788 5 3BT § 281,705 0.73
10 0s 480,25 240,124 0.144 § 34,464 & 480 § 34464 5 363,857 & 316,169 0.82
T oS 47545 237,723 0148 8 35143 s 475 5 35,143 5 384,342+ § 351,311 a1
12 C 08 470,69 235,345 0452 § 35835 & 471 5 35835 5 384,813 § 387,146 1.01
13 05 485.98 23z892 0957 % 36,541 § 486 § 36541 § 386,279 § 423,887 1.10
14 0§ 481.32 230,682 0162 § 37,261 § 461 § arzel s 386,740 & 480,948 149
15 0% 456.71 228,355 0165 § 37,985 5 457§ 37,995 5 386,197 5 498,943 128
16 05 452,14 226,072 0A71 3 38743 3 452 ¢ 3[,743 5 3BGE40 § 537,687 1.38
7 05 447.62 223,811 0177 § 39,507 § 448 5 39507 5 3BT087 5 577,183 1,49
i 03 © 44315 221,573 u.i82 § 40285 § 443 5 40285 § 387,540 5 617,478 158
19 035 43871 ° 218,357 o187 % 4078 5 433 5 41079 § 3\7879 § 658,557 1.70
) 0§ 434.33 217,164 0193 § 41,888 § 434 5 41,888 & 388,413 § 700,445 1.80
TOTALS . 4,785,434 $  3mA3 § 700,445
ANNUAL AVERAGE 238,322 $ 35,022

“Initial produclion estimale in year 1 from Helivscope model run




L 0B o, | He.

R

|project - N Ml | computed Glo | bate 1r2Ho00

| subtect Eokar Fepslaily . | eheckes | pate
| Task Srduclion and Cost Anslysis 2 | Sheat a0 or 5

- €. ROI
E Annuzl IRR based
3 ' Production: Electricity  Eleclrisity Annual Tatal upon total
Location Year Capilal Cosl OB&M Cost (kWhr)* lali Savings (5] Cosls Total Savings Coslslo Dale  Savings lo dale cosls
Tanks 15 ' 202840 § 28148 . 140,790 § 041 8 15481 § 203121 § 15481 5§ 203,921 § 15,481 0.08
2 03 278.68 139,332 0.113 § 15786 § 278§ 16,786 % 203400 § 31,268 015
922 3 o5 275.88 137,538 o17Ts 16097 § 27 § 16057 § 203676 § 47,365 023
Kt ' 4 0§ 27312 136,560 0120 § 6414 § 273 5 16414 % 203948 § 63,773 0.3
Nameplate 5, 0§ 270.39 136,194 024 s 16738 & Z7o § 16,738 & 204,220 § BO,517 0.38
B 0% 4 287.68 133,842 0128 § 17,068 & 268 5 17068 § 204,487 & 97,585 0.48
7 0% 265,01 132,504 0131 § 17,404 & 265 § 17404 § 204752 § 114,988 0.56
B 08 262.38 131,178 0,135 § 74T 5 W2 5 17747 & 205015 & 132,735 0.65
5 o5 259.73 128,867 01438 §  1B0SE § 260 § 18096 § 205374 5 150,832 073
10 os 257,14 128,568 0144 § 18453 § 257 5 18453 & 205531 § 169,284 .62
4t 0s 25456 127,282 0148 § 18816 § 255 § 18616 § 205786 § 188,101 0.9
12 DS 252,02 426,010 0152 § 19487 & 252 8 19187 5 206038 § 207 267 1.01
13 05 249,50 124,750 0157 & 18,585 § 249§ 19,565 % 206,288 § 226,852 1.10
14 08 247.00 123502 © 0462 § 19,950 § 247§ 19,950 § 206535 § 246,803 119
15 0s 24453 122,267, 0456 § 20343 % 245 § 20343 § 206779 § 267,148 1.29
18 ns +242.09 120044 - 0471 5 20744 % 242 § 20744 § 207021 5 267,880 1.38
17 oS 239,67 118,834 0477 § 21,153 & 240§ 21,153 § 207261 5 309,043 1.48
18 os 237,27 118,635 0182 § 21570 § 237 5 21,510 § 207,498 § 330,613 1.59
18 03 234.80 - 117448 0.187 §& 21,984 § 235 § 21,884 5 207,733 3 352,607 1.70
20 os 232.55 116,275 0123 § 22428 § 233 5 22428 3 207968 & 375,035 1.80
TOTALS . 2,562,772 § 207,986 § 375,035
ANNUAL AVERAGE 128,138 $ 18,752

, *Inilial production estimate in year 1 kom Helioscope model run
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“Initial produgtion estimate in year 1 from Helioscope medel run

HEDQ [ o
_I Projeet 2 | camputed GLD . | pate 1121800

| subjoct Solar Feashilly | eheoked | oate
| Task Prdutlion am Cosl Analysis. | staet 7] or 54

C. ROI
Annual IRR based
: Produclion  Electricily Eleclrcily Annuzl Telal upon iotal
Localion Year Capital Cost O&M Cosl J RWhr)* Escalation __Savings (S) Casls Tatal Savings Cosls lo Date Savings lo dale cosls
Tanks 1§ 327360 § 454.27 227137 % 041§ 24885 3 327814 5 24985 S 32764 3 24,985 G.08
g 2 (o] 44873 224,866 0113 § 25477 8 450 & 25477 5 328264 3 £0,462 0.as
14B.5 3 0§ 445.23 222,517 0117 § 25972 5 445 5 25979 5 328708 § 76,442 0.23
W 4 0% 44078 - 220,381 0120 5 26491 § 441 § 26491 § 329,180 § 102,833 03
Nameplate 5 05 436.37 218,167 0424 $ 27,013 § 436 5 27013 § 329588 % 129,346 0.38
G 0§ 43201 216,005 0128 § 27545 § 432 & 275456 § 330,018 5 167,481 048
-7 0§ 427.68 - 213,845 0131 3 28088 § 428 & 28086 & 330,446 § 185,578 058
B [ ] 423.47 211,707 0135 § 28641 § 423 § 28641 5 330,870 § 214,210 0.85
9 0%, 41818 209,590 0438 § 29205 § 419 § 29,205 § 331,289 § 243,424 073
10 03 414.09 207,494 0444 5 20781 § 415 § 28,781 § 331,704 § 273,205 0.82
1 0s 410.84 205,418 0148 § 0367 § 411§ 30,367 § 332415 & 303,572 081
12 0os 406,73 203,365 01852 § 30865 5 407 & 30985 § 332821 § 334,538 101
13 D3 402,66 - 201,331 . 0457 § 3575 5 403 5 3,575 § 932924 8 366,113 1.10
14 0s 383.64 158,318 0162 5 32,988 5 399 § 32198 5 333323 § 398,311 119
45- o5 384,65 187,325 0966 § 32832 § 35 § 32832 5 33:\/TT $ 431,143 129
16 o35 380.70 195,35% 0471 § 33479 5 sl & 33478 5 334108 3 454,621 1.39
ir o3 386.80 183,388 0477 5 34,138 & 387 § 34,138 § 334486 § 498,759 1.49
18 03 3\2.83 191,464 0182 & 34811 5 B3 § 34611 5 334878 § 533,570 1.59
=18 3] ar8.10 189,649 0187 & 35498 § 379 5 35496 % 335257 § 569,066 1.70
20 0§ 375.31, 187,654 0.193 § 36,196 § 375 § 36196 § 335632 5 605,262 1.80
TOTALS -4,136,013 $ 335632 § 605,262
ANNUAL AVERAGE 206,801 s 30,263




Job Ho. | Ho.

o R

|Project - 1 x : | computed 6lo | pate 12180
| sublect Solar Feasbllly .. | cheekee | pate
| Task Frduclion and Cosl Analysis Y= [ sheet 18] or 54
C. ROI
Annual IRR based
. Production . Electricity Eleclricity Annual Tolal upon Lotal
Localion Year Capilal Casl D&M Cost . (kwhr)* Esocalalion __Bavings (§] Costs. Tatal Savings Cosls lo Dale  Savings ta dale cosls
Tarks 1% 410520 § 56068 264838 § 01 5 31,332 § 411,080 3 31332 5 411,080 § 3,332 o.oa
2 ‘0% 563.28 281,889 0113 § 31,349 3 564 5 31,848 § 411654 S 63,281 0.15
168.6 3 03 556,34 279,189 0117 § 32578 § 5G8 § 3578 § 412212 § 85,860 0.23
4 05 BB2.76 .- 276,378 0120 s 33,221 § 553 § |\221 § 412,785 § 129,081 0.31
Nameplate 5 0§ 547.23 273,814 0124 5 33875 § 547§ 3675 & 413312 5 162,856 0,38
5 0§ 541.76 ‘270,878 0.128 5 34,542 § 542 5 34542 § 412854 § 187,498 0,48
7 o5 536.34 268,169 0431 5 , 5 536 § 3223 § 414390 5 232,721 .56
8 03§ 530.97 265,487 0135 § I/IIT § 53§ 3\IT 5 414821 S 268,638 066
3 5 0§ 62568 -+, 262,832 0133 § 36,624 § 526 § 36624 §  M5MT S 305,252 0.73
10 0§ 520,41 260,204 0144 § 346§ 520 § 37346 § 415867 § 342,608 0.62
1 0% 51520 257,602 0,148 § 38,082 % 515 § 38082 § 416482 § 300,639 n.gf
a2 08 510.05 255,026 0.452 § 3\B32 § 50 § 3832 § 416932 % 419,521 1.01
13 0s 504.85 252,476 0457 § 39,597 § 505 § 3\EE7 § 41747 § 459,118 1.10
14 0§ 459.50 243,851 0.182 § 40377 § 500 § 037§ M7987 5 489,495 1.19
15 0s 484.80 247,451 0.166 § 41,172 § 435§ 41172 § 418492 © 540,667 1.20
16 0§ 489,85 © T 244877 0171 § 41883 § 480 § 41,983 § 418982 % 562,650 1.38
17 o5 485,05 242,527 0.177 5 42,810 § 485 § 42810 § 419467 § 625,460 1.48
) 18 05 480.20 240,102 0.182 § 43,664 5 480 § 43854 § 419847 3 668,114 159
19 0% 47540 237,701 0,187 § 44514 & 478§ 44514 5§ 420423 § 713,628 1.70
20 0% . 47065 235,324 0,183 § 45391 & 471 3 45381 § 420883 § 759,018 1.80
. TOTALS 5,185,694 § 420893 § 759,010
ANNUAL AVERAGE ' 259,335 $ 37,851

“Inilial production estimale in ygar 1 rom Helloscape madel iun

«8eg 15
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. Leroteet .2 | computed Gl | pate Ar2rtgca
|subleet’  Solar Frasitity | cheekea | pate
[rask Prduclion and Cost Analysis | steeet 12| or 54
C. ROI
Annual IRR based
- = Froduction  Eleclricly  Eleclricily  Annuai Total upon talal
Location Year Capilal Cosl O&M Cost (kWvhi)” i Savings (§) Cosls Total Savings Costslo Dale  Savings to dale cosls
Tanks 1% 212520 § 294.9§ 147456 % 011 5 16,220 ¥ 212815 & 16220 § 212815 5 16,220 0.08
-3 03 291.96 145,982 0113 § 16,540 § 292 5 16540 5 213107 § 32,760 045
96.6 3 o5 L 289.04 144,522 QM7 5 16,866 § -289 § 16886 § 213396 § 49,625 0.23
4 .03 286.15 143,076 0120 & 17,498 § 2 5 17,198 § 213882 & 66,823 031
Nemeplate 5 05 28339 141,646 0424 5 17,537 § 283 § 17537 $ 213885 S 84,350 039
B os 280.45 140,229 0128 § 17,882 § 280 § 17,882 § 214246 & 102,242 048
7 os 27765 138,827 0.131'§ 18,234 § 278 5 18234 3 214523 & 120,476 0.56
B 05 274.88 137,439 0135 § 18,584 § 25§ 18,584 3§ 214788 5 138,070 .65
9 as 27213 136,054 0133 5 16,960 § 272§ 18560 5 215070 § 158,080 073
10 0s 268,41 134,704 0144 § 18,333 5 263 § 19,333 & 215340 § 177,363 0.82
1 us 26674 433,357 0148 § 19714 § 267 % 19,714 S 215807 § 197,077 0.91
12 05 264,05 132,023 0152 § 20103 § Z64 & 20,103 & 215871 % 217,180 1.01
13 0§ 261.41 130,703 0157 § 0498 § 261 § 20459 5 216132 § 237,678 1.10
4 o5 256.79 129,386 0162 § 20802 § 259§ 20802 § 215391 § 1.19
15 05 256.20 128,102 0,166 § 21314 § 266 § 21314 § 216847 3 279,895 1.29
18 0% 252.64 125,821 0471 § 21,734 3 254 & 21,734 § 216901 § 301,629 1.38
T 0% ?.51.1.‘1 125,553 Q77 3 22162 § 251 s 221862 § 217152 § 323,791 1.48
18 038 248.59 124,297 0182 5 22588 § 242 § 22558 § 217400 § 346,350 1.58
13 03 24611 123,054 0487 § 23044 § 246 § 23044 5 217646 § 369,434 1.70
20 os 24368 121,824 0483 5 23498 § 244§ 23498 5 217.890 § 392,032 1.80
TOTALS 2,685,073 § 217,880 § 382,832
ANNUAL AVERAGE 134,254 s 18,647

“Initial produclion eslimale in year 1 from Helioseope model run




| J6bs no. [ o.
|Project 2 b | camputed GLD | pate 1rien

| subfect Selar Faashiily | checked E | pate
| Task Prduction atd Cosl Anabsls | sheet 20| ar 51

C. Ral
Annual X IRR based
5 . Production  Eleclrisity Eleclriclty Annual Telal upon talal
Location Year Capilal Cost O&M Cost (KWW Escalation __ Savings Cosls Tolal Savings Cosls lo Date  Savings lo dale cosls
Tanks 18 309,760 § 429.85 214826 § 011§ 23642 § 310,150 § 23642 % 310,190 § 23,842 0.08
Z 035 42585 212,776 0413 § 24,108 3 426 § 24108 § 310,615 § 47,748 015
. 1408 3 0% . 42130 210,648 017 § 24582 % 421 § 24,882 % anoar s 72,332 023
Kw 4 0§’ 417.08 . 208,542 0120 § 25067 § 417§ 25,067 % 311,454 5 67,309 031
Nameplale 8 0% 41281 206,457 0124 & 25581 § 413 § 25561 & 31867 & 122,858 038
= [ o3 40878 204,352 0128 § 26084 § 408 § 26,084 § 32275 § 148,023 0.48
7 08 404.70 202,348 0431 § 26578 § 405 § 26578 & 312680 § 175,601 0.58
8 ‘os§ 400.65 200,325 0435 § 27101 & 401§ 27101 § 313,081 § 202,702 0.65
g os 386,64 © 188,321 0439 & 2B § /7 5 27635 § 313477 § 230,337 0.73
10 03 392,68 196,338 0144 3 28178 3 L3 28,179 § 313,870 § 268,617 D8z
11 To§ 388.75 184,375 0148 § 28735 § 5 28,735 § 314258 3 287,251 o081
12 0s 3B4.86 182,431 0152 § 28301 § 5 2830 § 314,844 § 316,582 1.01
13 0§ 381.01 180,507 0157 § 20678 § 5 28,878 § 316,026 § 346,430 110
14 os 377.20 188,602 0162 § 30468 § 5 30466 & 316,402 § 376,898 118
15 0s 37343 186,716 0.166 § 31067 § 5 310687 & 35,775 § 407,863 1.28
18 0s 369,70 184,849 171 % 31678 § 3 e § 316,145 % 438,642 1.38
17 05 " 366.00 183,000 Q77 3 32303 3 5 32,303 § 315511 § 471,844 1.43
18 03 + 36234 181,170 018z % 32838 5 b 32939 5 316873 § 504,883 1.68
12 [ 3ka.72 179,358 0.187 § 33588 3 5 33588 § 37232 § 538,471 1.70
20 R 35513 177,665 0,143 § 34,250 § 5 34250 § 37587 & 572,721 180
TOTALS = 3,913,847 5 37,587 § 572,721
ANNUAL AVERAG| - 185,682 $ 28,636
| “Initial prod, n estimate in year 1 from Helioscops model run
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| Proteet F

| camputed oL | pate 1500
| Subject  Solar Feastily | eheeked | pate
|rask Prouctisn and Coel Analysis | shert 21[or 5
C. ROI
Annual IRR based
: .Produclion  Eleclriclly ~ Electiclty  Annual Talal upon total
Location  Year . Capltal Cost O8M Cost oWk ion __ Savings () Costs Tolal Savings _ Cosisto Date  Savings ta dale casts
Tanks 16 332200 § 4089 - 230456 § 041 S 25355 § 292661 § 35355 5 33561 5 25,356 008
2 os 436.38 238,191 0113 3 25854 § 456 5 25854 5 83317 § 51,209 035
151 3 0§ 451.82 225,808 017 § 26,363 5 452 3 26363 & 333,560 § TrEvZ 023
KW 2 3 0§ 447.30 223,650 0120 § 26883 § 47§ 26883 § 334016 § 104,454 031
Hameplate . 5 o 44283 221,413 0124 5 27412 § 43 s 27412 § 33450 § 131,857 0.38
6 0§ " 438.40 219,199 0128 § 27952 § 43 8 27952 § 334898 § 152,819 0.48
7 o8 434,01 217,007 0431 & 28,503 § 434 5 28503 § 335332 § 188322 056
8 08 | 42967 214,837 0135 5 29064 § 430 s 23,054 §  3IBI6] § 217,385 0.65
g ‘0% 425.38 212,689 0133 5 29637 § 425 § 29637 § 33167 § 247,023 0.73
10 o' 42142 210,562 0444 S A2 § 421 5 30221 3 3IIE08 S 277,244 0.8z
11 0% 416.91 208,458 0148’8 30,818 § 47§ 3066 § 3705 S 308,081 o8t
12 0% 412.74 208,371 0152 § 31423 § 43§ 31,423 § 337,438 S 339,484 1.01
13 035" 40862 ' 204308 0157 §  G2042 § 409 § 32042 3 337,846 § 371,526 1.10
4 [ 40453 202265 0162 5 32EM § 405 § 32674 § 339751 S 404,200 118
15 08 400.48 200,242 0186 5.  3BIT 5 400 3 33317 § 330651 § 437,517 128
15 0s 396,48 198,240 0471 5 33574 § 39 5 33974 5 339048 § 471,481 128
17 [ 39251 198,257 Q177 5§ 34643 5 393 § 34543 S 339440 § 506,133 1.48
18 0s 38859 194,295 0182 § 3532 § 383 3 35325 § 339628 § 541,458 159
8 05 384.70 192,352 UAB7 5 28021 § 385 3 3021 5 340213 § 577,460 170
0 05 - 36088 190,428 0193 § 3673 5 ET 3E7I S 340584 § 614211 1.60
TOTALS 4,197,164 $ 340534 % 514,211
ANNUAL AVERAGE 209,358 H 0,711

“Initial production estimate In year 1 from Helioscope model run
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Leroteet z : | computed slo |oue 112ri50G
blect Stler Fensbilly . | ehackey | pate
[ Task Prduclion and Cost Anshysls . | sheet 22| or 5
C. ROI
Annal IRR based
x . = Produclion  Electrioity - Eleelricity Annual Total upon lalal
Localion __ Year  Capital Cost 0&M Cast (kb I Savings ($) Costs Tolal Savings __ Coslsto Date  Savings lo dale costs
Tanks 15 207020 § 287.28 143640 § 011 § 15800 5 207,307 § 15,800 § 207,307 § 15,800 0.08
2 0% 284.41 142,204 0113 5 16112 § 284§ 16112 5 207592 § 31,912 045
941 3 05 28156 140,781 0117 5 16428 3 382 § 16429 § 207,873 § 48,341 023
K 4 03 ‘27875 139,374 0120 § 16753 § 279 § 16753 § 208452 5 65,004 0.31
Nameplale 5 08 27586 © 137,880 0124 § 17,083 § 276 § 17,083 §  20BAZB § 82,177 03
5 o s 27320 136,600 0428 5 7419 § 273 5 17419 § 208701 § 89,596 048
7 0s 27047 135,234 0131 § 47762 § 270 & 17762 & 208972 3 117,358 058
8 0s 26776 |, 133862 0435 5 18112 § 268 5 18,112 § 209239 § 135,471 065
) 0§ . 26509 132,543 0135 8 18,469 § 265 § 18468 § 209,504 § 153,340 073
10 LR 262.44 131,218 0144 § 18833 § 262 8 18833 5 208767 § 172,773 082
11 0§ ,258.81 128,605 0448 5 13,204 § 260 § 18204 § 210027 § 191,577 081
12 053 »oo2s 128,606 0152 § 18582 § 257 5 19582 § 210284 § 211,558 1.01
13 o5 /464 127,820 0457 § 19,968 § 55 § 19968 § 210530 § 231,527 110
1 05 252.08 126,047 0162 5 20,381 § 52 8 20361 § 210781 § 251,889 119
15 0% 24957 124,767 0466 § 20763 § 260 § 20763 § 21100 § 272,651 128
16 oS 247.08 123,538 0171 5 21172 § 247§ 21172 5 211287 § 293,823 139
17 05 244,61 122,303 0177 § 21,59 $ 245 § 2159 § 211532 § 315412 1.49
18 05 24216 121,080 0482 5 22014 § 242 § 2014 § 211,774 3 337,426 1.59
18 05 239.74 119,859 0487 & 22448 § 240 § 22448 5 212014 5 359,873 1.70
20 0s * 23734 118,571 0193 § 22880 § 237 § 22890 § 212251 § 362,763 1.80
TOTALS ' 215583 s 212251 8 362,763 ]
ANNUAL AVERAGE 130,778 5 18,138

“Inilial production estimate in year 1 from Helloscope model run
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*Initial production estimale inyear 1 from Helioscope model run

| computed oo | pate 2Mg0
" | subfect  soli Feasibiny [ checked | pate
| rask Prduelon ond Coit Arahsis [ sheet 23 ot 54
C. ROI

Annual . IRR based

% Production  Eleciricity Eleclricty Annual Tolal upon tolal

Localion Year Capital Cast O&M Cost (Whr)* Esealalion __ Savings Costs Total Savings Coslslo Date  Savings to date cosls
Tanks 1§ 315480 § 437.79 216894 § o1 § 24078 § 315818 5 24078 5 315918 § 24,078 o8
2 0% 433.41 218,705 0.113-§ 24553 5 433 % 24,553 § 316,351 3 48,631 0.8
1434 ° .3 0% 47908 ' 214538 0117 § 25036 § 428 § 25036 § 36,780 § 73,668 023
aw 4 0% 424.79 212,383 0.120 § 25530 % 425 & 25530 & 317,208 § 031
‘Nameplate 5 o8 42054 210,269 0124 5 26,033 § 421 26033 § 3176/ S 038
5 03 416.33 208,166 0128 § 26545 § 416 5 2655 § 38042 § 0.48
7 04 41247 206,085 0431 § 27068 § 412§ 27,088 §  3ed54 § 058
B 0§ 408.05 204,024 0,135 § 27602 § 408 5 27502 5 318862 § 065
‘8 [ * 403,97 201,984 0128 § 28145 § 404 5 8145 § 39268 § 0.73
10 0% . d@ong 199,964 0144 § 26,700 § 400 % 28700 § 319666 § n.82
1 0% 395,93 197,864 0148 § 28265 § 386§ 29,265 § 320,082 § 0.8t
12 ‘0% 391.97 195,985 0152 § 29842 § 332 § 29842 § 320454 § 1.0
13 03 388.05 194,025 0157 § 30430 § 386 5 30430 § 321,842 § 7 1.10
14 o3 38417 192,084 0462 § 31028 § 384 5 31,029 ¥ 320,226 § 383,856 1.18
15 [} 360.33 190,154 0165 5 3640 § 380§ 31,640 5 321,806 S 415,496 1.28
18 0s 37652 188,262 01715 32264 3 T B 37,264 § 321,983 § 447,750 1.38
17 0s 37276 186378 © 0477 5 32889 § 373§ 32899 § 322,386 § 480,558 .48
18 % 0 368,03 184516 0182 § 33547 § 360§ 33547 & 322TB S 514,207 159
18 DS 365,34, 182670 0187 § . 34208 5 35 5 34208 § 323080 § 54B,415 170
20 0s 361.69 180,844 0183 § 34,882 § 362 § 34882 § 323452 § 583,207 1.80

TOTALS 3,985,916 § 3234z § 583,257
ANNUAL AVERAGE $ 29,165

199,295




[ Job Ho. | ne.
R '
| Project 2 : | computed GLD | pate 121500
Subjeet Sobr Feusibily | checked [ pate
Lrask Prduetion 2nd Gasl Analisle | shest 24[ar 54
C. ROl
Annual 7 IRR based
| g Praduction  Eleclriclty Eleclricity Annuzl Total upon lolel
Localion Year Capilal Cost Q&M Cosl (kWhr)* Escalallon __Savings (5) Costs Tolal Savings Coslslo Dale  Savings lo dalte costs.
Tanks 18 331,540 3 480,08 § o115 25304 & 332,000 § 25304 § 332,000 % 25,304 0.08
2 03 455.47 0.113 § 25803 § 455 5 25803 § 322456 % 51,107 0.45
150.7 3 03 450.82 o117 § 26,311 § 491 3 26311 & 332908 § 7748 023
“ 4 03§ 446.41 0120 § 26,829 § 46 5 26823 § 333353 § 104,247 0.3
Namaplate 5 o5 441.95 0124 & 27,358 § 442§ 27358 § 333785 & 131,605 D38
[ 03 437.53 0128 § 27,897 § 438§ 27897 § 334232 § 159,502 0,48
& 05 433,15 0131 § 28446 § 433§ 28448 § 334666 § 187,848 0,56
8 o5 428,62 0435 5 29007 § 429 § 29007 § 335094 S 216,855 0.65
9 ] 424.53 0439 5 29578 § 425§ 29578 § 335518 & 245,633 0.73
10 08 42029 0144 § 30181 § 420 5 161 § 33599 5 276,694 0.82
R 11 08 416.08 0448 § 30755 ¥ 416 5 30755 5§ 335355 § 307,443 0.51
12 0s 411.82 01562 § 33l $ 412 5 3.1 5 36,767 & 338,808 1.01
13 0% AD7.80 0157 § 31,879 § 408§ J1873 § 33775 3 370,788 110
14 R A03.73 0182 § 32,508 § 404§ 32608 § 337579 5 403,397 1.19
15 0.5 389,89 0,166 § 33261 § 400 § 33251 § 337878 § 436,648 1.29
16 0 395.69 0171 § 33905 § 306§ 33906 § 338374 § 470,554 1.39
17 03 391.73 0177 3 34574 5 382§ 34574 § 338,766 505,128 1.49
18 03 387.82 0.182 % 35255 § aBA § 35255 § 339,154 3 540,383 1.58
19 R} 383,84 0187 § 35950 & |4 3 35950 §  33W5IB 3 576,333 170
. 0 L] 380.10 0,183 § 36658 5 380 36858 5 339918 § 512,991 1.80
TOTALS . § 330,918 5 812,991
ANNUAL AVERRGE | 209,441 § 30,650

“Inilial produclion estimale in year 1 from Helioscope model run




| ob H.

2

| Brotect 2

| computed

1 GLD | oate Ik

| sublect ‘Solar Fenshity | checked | pate
{Task Pruction and Cosl Analysis | sheat a5 or 54

€. ROl
Annual IRR basad
Praduclion  Eleclricily Electilcily Annual Tolal . upan tolal
Location _* Year' ' Capilal Gost O&M Cost (WWhr)* __ Esealalion __Savings (3 Costs Tolal Savings _ Costeto Date  Savings lo dale costs
Tanks 15 257620 § 357.50 178749 5 041 S 19662 § 257977 § 19862 §  257.877 § 19,052 0.08
2 [ 353.82 176,961 0113 8 20050 § 354 § 20050 § 256331 5 38,712 0.15
1174 3 0y 350.38 175,181 0117 § 20445 § 3 5 20405 §  25REEZ S 50,157 0.23
w 4 a8 346,88" 173,440 0120 § 20847 1 3T § 20,847 § 250,029 § 61,004 0.31
Nameplate 5 2 0% 343.41 171,705 0124 5 2,25 § 343 5 21,258 § 259372 § 102,252 D38
5 0s 339,98 169,988 0128 § 21677 5 340 § 21,677 § 289,712 § 123,839 0.48
7 0s 336.58 168,288 0131 § 2704 5 337 % 22,104 & 280,049 S 145,043 0.55
B 0s b33z 166,605 0135 § 22539 § 333 § 538 § 250382 § 166,562 0.65
ER os 32088 164,838 0439 § 22003 § 330 5 22983 5 W/OTIZ § 181,566 073
10 0§ 326,58 163,250 0144 5 23436 5 W § 2343 § 251,038 § 215002 0,82
11 0s 3mn 161,657 0148 5 23858 § 323 § 23898 § 261,362 § 238,200 0,51
12 0s 320.08 160,040 0152 & 24,389 § 30 & 24,369 § 251,802 § 263,268 1.01
13 0s 316.88 158,440 0157 § 24843 5 37 5 24,843 5 261,898 § 286,117 1.10
14 os 31371 . 166,858 0182 § 2533 § 34 5 25338 § 262312 § 313,456 1.19
15 0s 31057 155,287 0.166 ¥ 25837 S 3§ 25837 § 262623 § 339,293 129
16 o3 307.47 153,724 017 5 26345 5 7T % 26,346 § 262930 § 365,639 1.39
7 03 304.39 152,157 0177 § 26,865 S 4§ 26,865 § 263,235 § 392,505 1.49
- 8 -0 % 30135 150,675 0182 § 27305 5 ani § 27,385 § 26353 § 418,900 1.59
18 03 298.34 149,188 0187 § 27834 § 288 § 27934 § 263834 § 447 B34 1.70
20 0§  Zes3s 147,676 0,183 § 28485 § 285 5 26485 § 264130 § 476319 1.80
TOTALS - 3,254,087 5 264,130 & 478,319
* ANNUAL AVERAG . 162,744 5 23,818

*Initial production estimate in year 1 from Helioscape model run




Job No. [ to.

R

[ protect vz i | Gompute: Glo | pate RS0
Sublect  Solar Fenshbily 3 . 3 | checked | pate
Task Pruclion and Cosl Analyss | snest 26| or 51
C. ROl
. Annual IRR based
. Production  Eleclriclty Electricity Annual Tolal upor tolal
Laeation Year Capital Cost &M Cost KWVhr)* Escalation __ Savings Cosls Total Savings Coslsta Dale  Savings Io dale cosls
) Tanks 1% 194260 § 269.57 134786 5 041 § 14827 § 194530 § 14,827 3 194,530 5 14,827 0.08
i 2 4 ‘03 266.88 133 438 0113 & 15,118 § 257 § 15118 § 194,796 § 29,945 Q.15
Bea 3 0% 264,21 132104 0117 § 15416 § 264 § 15,416 § 185,061 § 45,362 023
Kw vo4 <3 26157 130,783 0120 & 18,720 § 262 § 15,720 & 185,322 § 61,082 031
Nameplale 5 0s 25855 128,475 0124 3 16,020 § 258 § 16,030 § 185,581 § TEAN 033
: 5 [ 25836 - - 128181 0128 § 16,346 $ 255 5 16346 § 195,838 § 83,457 0.48
v o5 253.80 126,858 0131 & 16668 § 254 § 16,668 & 186,001 § 110,125 0.58
8 o35 251.26 125,630 0135 § 16898 § 251 § 16,386 & 196,343 § 127121 085
8 [ 24875 124,373 0.143g § 17331 § 249 & 17331 & 195,591 § 144,451 073
10 03 246.26 123,130 0444 5 17672 § 246 & 17,672 § 195,838 § 162,124 0.82
1 03 243.80 121,698 0448 § 18,020 § 244 8§ 18,020 § 197,081 § 180,144 0.8t
12 0s 241.36 120,679 0452 § 18375 § 241 & 18375 § 197,323 § 188,518 1.01
13 . us 238.95 119,473 0157 § 18,737 § 289 & 18,737 3 197,562 3 217,257 1.10
14 0s 236.56 118,278 0162 § 19,106 § 237§ 18,106 § 187,798 § 236,363 118
15 0s 23419 117,085 0.166 § 19,483 5 234 5 18,483 § 198,032 § 256,846 1.28
18 03 231,85 115.924 0171 § 19,867 § 232 5 18,867 5 198,264 § 275,713 1.39
R ' 17 0§ 22953 114,765 0177 § 20258 § 330 5 20,268 S 198494 285,971 1.48
18 0% 227.23 113617 0182 § 20,657 § 27 5 20657 5 198,721 % 316,628 1.59
18 0% 224.96 112,481 0.187 § 21,084 § 25 § 21,084 5 198346 § 337,682 1.70
20 0% 22271 111,356 0.153.9 21,478 § 228 § 21479 5 169,168 § 358,171 1.80
TALS - 2,454,360 | Iz 5 189,169 § 369,11
ANMUAL AVERAGE 122,718 § 17,959

L. . *Initial prod

pe model run

n esfimale in year 1 fram Helio




* | Jom ta. | ox

R

|Protect . g | computed Slo | pate 12Mg00
| subgect Solr Feasibily | ehesked | pate
| wask Piduclion and Cust Analsls - | shoet 27]er 54
€. ROI
Annual IRR basad
Production  Eleclricity Electricity Annual Total upon talal
Localion _ Year'  Capital Cast D&M Cost {Whr)®  Escalalion __ Savings {5 Costs Tolal Savings __ Costs o Dale  Savings o date costs
Tanks 15 ‘257620 § 357.50 178,748 § o5 19,662 § 287977 8§ 19,662 § 257,877 § 18,662 0.08
2 05 353.92 176,961, 0113 § 20050 § 354 5 20050 % 256331 § 38,712 015
1171 3 03 350.38 175,191 01T 3 20445 § 350 § 20445 § 258682 § 60,167 0.23
KW 4 Q% 346.88 173,440 0420 § 20847 § 347 & 20,847 § 259,029 § B1,004 231
Nameplate 5 L] 34341 171,705 0124 § 21,258 § 343 5 21258 § 259,372 § 102362 038
& 0% 338.88 168,988 0128 3 21677 § 3o s 21877 § 259,712 § 123,839 0.48
7 [T 336.58 168,288 0431 5 22104 5 /7§ 22,104 § 260,048 § 145,043 056
] 0 33321 166,805 0435 5 22538 5 333 3 22538 § 260,362 § 68,582 0.65
8 [ 320.88 164,939 0132 5 22983 § 330§ 22903 § 28072 S 191,566 0.73
10 os 328.58 183,290 0144 § 23,436 5 327§ 23,436 § 251038 § 215,002 0.82
" ‘0 s 323 161 657 0148 § 23888 § 325 § 23,800 § 261,362 § 238,800 0.81
Az ‘oS 320.08 + 160,040 0152 § 24368 5 320 § 24369 § 261,682 & 263,268 1.01
13 0s 316.88 158,440 0457 § 24843 § N7 & 24,849 § 261590 3 288,117 110
14 035 313 156,856 0462 § 25338 5 314 5 26338 § 262312 § 313456 1149
15 0s 31057 155,287 0166 § 25,837 § 31§ 25837 § 262623 § 339,203 1.29
. 16 05 307.47 153,734 0471 5 26346 § 307 § 6346 § 262930 § 365,639 1.39
17 0§ 304.39 152,187 0A77 § 26,865 § 304 3 26865 § 263235 § 392,505 1.49
18 v a3’ 150,675 0182 § 27395 % ot & 27385 3 2635368 § 419,900 1.58
19 03 20834 149,168 0.187 § 27,834 % 298 S 27934 § 263834 3 447834 1.70
z0- 0§ 29535 147,676 0193 § 28485 § 205 § 28485 5 264,130 3 476318 1.80
TOTALS 3,254,887 $ 264,930 5 476,319
ANNUAL AYERAGE 162,744 5 23,816

“Initial production estimate in year 1 from Helioscope model run




|dab o, | Ho.

R

| Progect 2 . | computes GLD | pate 1201800
| subjet solarFeaivily g | eheeked | pate
|ask” Prduslion and Cosl Anolyss | streat aa]or 54
C. RO|
Annual IRR basad
R Production  Eleclricily Electricity Annual Tolal upan lotal
Location . ‘Year Capllal Cost O&M Cost KWhr)* Escalali Savings (8) Casls Total Savings Casls lo Dale _ Savings lo dale cosls
Tanks 14 347160 5 481.76 240,675 § 01§ 26496 3 U7 ER 5 25,486 § 347642 § 26,496 0.08
2 035 478,83 238 467 | 0413 5 27018 § 477§ 27018 5 34B19 § 53,515 015
| 157.8 3 o3 47216 236,082 0417 § 27551 § 472 5 27551 § 348,591 § 81,055 023
KW 4 os 467.44 233,721 0420 8 28093 § 467 & 28,083 5 349,058 § 102,158 031
Nameplate 5 0Ds 46277 231,384 0124 § 28647 § 463 § 28647 & 349521 § 13 038
B o5 458,14 228,070 0128 § 29217 § 458 5 29211 § 349,978 5 167,016 048
T os 453.66 228,779 0.131 § 29787 § 454 & 29,787 § 360,433 § 196,803 058
8 0s. 449.02 224512 0135 § 30373 § L 30373 5 3sOE2 § 227,176 065
8 0§ 444.53 222267 ¢ 0438 § 30872 § 445 5 30,872 5 3IW § 258,148 0.73
10 05 440.09 220,044 0,144 § 31582 § 440 5 31,582 § 351,766 § 260,729 0.82
11 0% 435,69 217,843 0.148 § 32204 § 436 5 32204 5 352202 § 321,833 0.91
12 0% 431.33 215,665 0152 § 32838 § 431 8 32,838 § 352633 § 354,772 1.
13 0§ 427.02 213,508 057 § 33488 § 427 3 33485 5 353,060 § 388,257 110
14 03 422.75 211,373 0162 § 34145 § 423 § 34,145 5 353483 § 422,402 1.48
16 03 418.52 209,260 0.166 § 34,818 § 418§ 24,818 § 353902 § 457,220 1,28
6 o3 41433 207,167 0171 8 35504 § 414 3 3BE04 §  IS43E 5 452,723 1,38
17 05 410,18 205,085 0177 § 36203 3 410§ 36,203 § 354,726 § 528,926 1.48
18 ] 406.08 703,044 0.182 3 36216 405§ 35916 § 355132 § 565,842 1.59
18 o3 402.03 201,014 0.1B7 § 37,643 § 402§ 43 § 855,534 § 603,486 170
20 0§ 398.01 199,004 0.193 § 35,385 § 398 § 38385 § 385932 & 641,871 1.80
TOTALS 4,388,175 $ 355,832 § 841,871
ANNUAL AVERAGE 218,300 s 32,094

*Initial production es n year 1 fram Helioscope madel run




Jab Mo,

R
| Proleet 2 | computed GLD | oate 1121300
| Sublect Solar Feasiblily | Shreckea | oate
| Taszk Prduelian znd Cost Anatysls | sheet 20]or 54
C. ROI
. Annual IRR hazst
] Produclion  Eleclricily Eleclricity Annual Tolal upan lotal
Lacallen Year . Capllal Cost D&M Cost [K¥hr)* Escalation _ Savings (5] Cosls Tolal Savings Costslo Date  Savings lo date cosls
Tanks 185 ' 544820 § B54.81 44T 406 § o § 49,218 § B45,715 & 49,215 § B45715 § 49,215 0.08
] z oS 835,85 442,832 0413 5 50,184 § 886 5 50184 §  B46E01 5 99,399 0.15
2831 3 "D B77.00 438,502 017 & 51,173 & 877 & 51,173 § BAT 478 5 150572 0.23
Kw : 4 (e} BE6E.23 0120 § 52,181 § BE3 § 52181 § B48346 3 202,752 © 0.3
Nameplate 5 05 . 853,55 0124 5 53209 % BGQ 5 53208 § 645,205 5 255,061 030
5 05 850.95 0128 § 54257 § 851 § 54257 5  B50056 § 310218 0.48
7 Qs B42.45 0431 5 55326 § 842 § 55325 §  G50,899 § 365,544 0.56
a8 a8 B34.02 0.135 5 55416 5 B34 5 56416 § 651,733 5§ 421,880 0.65
8 03 825.56 0438 § 57,527 % e § 57527 5 652559 § 478,487 0,73
10 0s B17.43 3 0144 § 58,661 § B17 § 58651 5 653,376 § 538,148 0.2
11 08 apaz2s 404,626 0148 § 58,816 § BOS § 59,816 § 654,185 § 547,964 =) ]
12 DS’ an.is 400,578 0152 § 60,985 § BO1 § 60,885 § 654,886 % 658,958 1.01
13 as 79315 386,574 0157 § 62,186 § 793 § 62,196 § BEE,780 5 721,154 110
14 05 785.22 * 382,608 0.162 § 63,421 § 785 3 63421 § E56,565 784576 118
15 [ ] 77736 386,682 0166 5 64,671 § T % 64,671 & 657,342 § B43,247 1.29
1% o3 768,59 884,795 0171 % 65,945 3 770§ 65945 § 658,112 § 915,181 1.3g
1 035 761.89 380,847 ai77 § 67,244 35 T6Z 3 67,244 § €58,874 3 982,435 1.49
18 0F 754.27 J7AIT 0182 3 BB569 § 7548 68569 § 659,628 § 1,051,004 1.58
18 0% 748.73 373,366 0.187 § 69919 § T4T 5 83,919 5 G60375 3 1,420,023 1.70
20 o3 73926 . 368,632 01483 § 71287 § 739 5 71297 § 561114 § 1,192,220 1.80
TOTALS 8,145,845 $ 61,114 § 1,192,220
ANNUAL AVERAGE 407,347 5 59,511

" “Initial produclion estimate in year 1 fiom Helioscope madel run




Lot bo. | 1.

R

| Project 2 . . | computed 6L | ate r2fignn
| subjuct  soiar Feashily | checkea | pate
7ask . Proiuction and Cost Analyels ¢ ! | sheet 20| or 54
T
C. ROl
' Annual, iRR based
b i . Produclion  Eleclricily . Eleclriclty Annual Tolal upan total
Locallon . Year . Capllal Cost O&Mi Cosl' (KWhry* Estalation Savings [§ Cosls Totai Savings Cosis lo Dale  Savings {o date costs
Tanks 15 531520 5 - 73759 368793 5 O1 & 40567 § 532258 § 40567 §  B3z258 § 40,567 0.08
2 0s 730.21 - 365,105 0113 § 41368 § 730§ 41366 5 532988 § 51,834 Q.15
. 2416 3 c0E 72281 - 361,454 0117 § 42181 § 723 § 42,181 § 533,711 § 124,115 0.23
I 4 [ 715.68 357,839 0120 § 43012 § 716§ 43012 & 534426 5 167,127 0.3
Namepiate 5 [ 70852 354,261 0124 § 43860 § 708 5 43860 § 535135 § 210,887 0.39
5 . 0% 70144 | 30,718 0.128 § 44,724 § 701 8 44724 5§ 535836 § 255,710 0.48
7 os £84.42 347,211 0131 § 45605 $ 694 § 45605 § 536,531 § 301,315 056
8 as 6B7.48 343,738 0.135 § 46503 § 687 5 46,503 § 537218 § 347,818 065
] 0% . 880,60 340302 . 0439 § 47,418 5 681 3 47418 § 637,889 § 395,238 0.73
0 0§ 673.50 336,859 0,144 § 48,353 § 674 § 48353 5 538573 § 443,591 0.82
11 05 - 657,06 333,530 0148 § 48,306 § 667 § 49,308 § 533,240 § 452,897 0.81
12 05 66033 330,194 0152 § 50,277 § 660§ 50277 § 538,800 § 543,174 1.0
13 05 €53.78 326,892 0157 § 51,268 § 554 3 51268 § 540554 5 534,442 310
14 0s° 647.25 323,623 0162 § 52,278 § B47 5 52278 § 541,201 § 646,720 119
15 0% 84077 320,387 0.166 § 53308 § B4l 5 53,308 § 541842 § 700,027 1.20
16 a8 63437 ' 317,183 0471 § 54,358 § 634 § 54358 § 542476 5 754,385 1.39
17 0 s 628,02 34,012 Q77 5° 85423 § 623 % 55429 3 543104 § 809,614 1.49
18 as 621.74 310,871 0182 § 56521 % 622 § 56521 § 543,726 % BEE,334 1.58
18 o3 61553 307,783 0.187 § 57,634 & 616 § 57.634 § 544,342 § 923,968 1.70
A 20 05 .609.37 304,685 0.185 § 58,769 § €09 § 58,769 § 644951 § 982,737 1.80
: TOTALS 6,715,452 § 544,951 § 882,737
ANNUAL AVERAGE 335,773 $ 48,137

“Initial produetion estimate in year 1 from Helioscope model tun




|uob No.

|Ho.

*Initial produstion estimate in year 1 from Helioscope model run

| Proest 2 | computed 6LD | pate 121503
| Subject ~ Solar Feasnliy | chucked | pate
L Task Priuetion ang Cosl Anivsis | sheet at|or 5
. ROl
-Annual R IRR based
. Produclion  Eleclricily Eleclricily Annual Telal upen iotal
Loeatian Year Capital Cost O&M Cost Kwhry* Escalafion *_Savings (5) Cosls Talal Savings Costs lo Date  Savings lo dale cosls
Tanks 1% 320860 § 44542 2271 8 011 & 24498 § 321,425 § 24,498 § 321,425 § 24,498 0.8
2 . ons 44087, " 220,483 0113 & 24981 S 441 5 24,981 § 321,666 § 49,479 0.15
145.9 3 o3 43656 218,270 0117 § 25473 5 437 5 25473 § 322303 3 74,852 0.23
KW - 4 as 432.19 216,086 0120 § 25575 5 432 § 25975 § 322736 % 100,927 031
Mameplate 5 [ 42787 213,935 0124 § 2BABE 5 428§ 26,486 § 323163 § 127,413 0.39
[} 0§ 42359 211,798 o128 § 2700 5 424 8 Zrooa 5 323587 § 154,421 0.48
7 ] 418,36 200,678 0131 5 27540 § 418 § 27,540 § 324006 § 81,961 0.58
:3 05 415,16 207,581 0.135 § 28,083 § 415 § 28,083 5 4421 3 210,044 0.85
9 0s 411.01 205,505 0.138 § 26,636 § 41 s 28,636 § 324833 § 238,680 0.7
10 oS 406,90 * 203,450 0144 § 29,200 § 407§ 28,200 § 325238 § 267,880 0.82
11 0§ 402.83 201,415 0148 § 28775 § 403 & 28775 § 335642 § 267 656 0,91
12 0§ d98.80 198,401 0.i52 § 30362 § 3 § 0362 § 326,041 5 328,018 1.01
13 03 . 384.B1 197,407 0,157 § 30,860 § 385 5 30,960 § 32/,435 5 358,978 1.10
14 03 ' 3mer 185433 0.162 § 31570 § 391 § 3570 § 326,826 3 390,548 1.19
15 0 3B6.95 183,479 0166 32492 § 3|7 5 az182 3 327,213 § 422,740 129
16 s 3s3log 191,544 Q171" § 32826 % 3@3 § 32826 § 327,586 § 455,666 1.38
17 s 37926 189,629 0477 S 33473 5 s 5 33473 5 327,976 5 483,038 .48
18 s 37548 187,732 a1z s 34,132 § 5§ 34,932 5 328351 5 523,171 159
19 0s nn 185,855 0187 § 34,805 % az s 34,805 5 32m723 5 557,976 1.70
2" 0§, 367.99 183,896 0183 § 35480 § a.e 5 35480 § 328081 § 593,486 1.80
TOTALS 4,065,405 32901 ¢ 593,466
ANNUALAVERAGE - 202,770 $ 29,673




.o Ne.

| o,
| Project * 2 | computed Gl | pate w1000
| sublect __SokerFeasbaty | Bhecked | pate
[ Task Preucon end Cosl Analysis | sheet 32| or 54
ROI
Annual IRR basad
. i e Production  Eleclricity  Elealricily Annual Tetal upon lotal
Loeation Year Capllal Cost O&M Casl whn)® Escalation __ Savings (§) Cosls Tolal Savings. Cosls lo Date _ Savings to date costs
Tanks 1.5 360,360 -§ 500.07 260034 § oM § 27504 § 360880 § 27504 5 360860 § 27504 0.08
2 0% 495.07 247,534 0113 3 28,046 S 485 § 28,046 5 381,355 5 55,548 015
163.8 a’ 0§ 480.12 245,050 0117 § 28,588 § 480 § 28598 § 361,845 § 84,147 023
il 4 0% 485.22 242,608 0470 § 29161 5 485 5 29161 § 362330 5 113,308 031
Nameplate 5 0§ 480.36 240,152 0124 § 29,736 § 480 3 29736 § s 143,045 033
] 0% 475,56 237,780 0128 5 30322 § 476§ 30,322 & 5 173,367 D.48
T o5 470.80 235,402 0131 5 30818 3 4718 ac818 § 5 204,286 .55
a 0§ 46610 233,048 0.135 5 1,528 § 488 § 31,528 § 3 235,814 0,65
9 0.5 481,44 230,718 0133 5 32149 § 461 § 32143 § $ 267,963 0,73
10 08 . 45882 228,411 0444 § 32783 & 457§ 32783 § $ 300,745 0.62
" 0s 452,25 - 226,128 0.148 § 33,428 § 462 5 33428 5 5 334,174 0.a1
12 0s 44773 223,865 0452 § 34,087 & 448 & 34,087 § § 368,261 1.01
13 0§ 443.25 221,627 0.457 § 24759 § 443 5 34753 § 3 403,020 1.10
14 05 438.82 218,410 0,162 § 35443 § 439 § 35443 § 5 438,463 118
15 08 | 434,43 217,216 0.166 § 36,141 § 434§ 36141 § 3 474,605 1.28
18 03 430,08 215,044 0171 & 36,853 § 430 § 36,853 § 3 511,456 1.39
17 03 42578 212,884 0177 § 3758 5 426 § 37,579 § 3 &49,038 1.48
18 ] 421.53 ‘210,785 0182 § 33320 § 42 3 38,320 § 3 567,357 1,59
18 03 41731, 208,657 0187 § 39075 & a7 5 39,075 § 5 626,432 170
20 0§ 41314 206,570 0193 § 39,844 5 413 % 39,844 § 5 666,276 1.80
: TOTALS 4,562,050 $  Jende6 § 666,276
ANNUAL AVERAGE 227,547 3 33,314

ope model run

“Initial production eslimale In year 1 from Hell




. BR

| ob tta.

| profeet 2 | computer: G | pate 17271800
 subjeet Solar Feaslbilly | cheeted | ate
. Lrask Pruclon and Cost Anolysis | stiest 33 or 51
C. ROI
Annual IRR based |
Produclion  Eleclricily Eleclricity Annual Tolal upan lotal
Localion  Year  Gapilal Cost 0&M Cast Goihry” | Savings (3) Cosls Tolal Savings _ Cosislo Dale  Savings lo dale aosls
Tanks 1 7az180 5 1.016.01 508,006 5° 041 § 55861 § 7376 § 55881 5 733176 § 55,891 0.8
2 s 1,005.85 502,925 0.113 5 56,952 § 1006 § 55982 5 734,182 § 112,862 0
3328 3 0. 99579 497,897 o7 § 58,104 § EIE 58104 5 735178 § 170,985 0.23
KW 4 0s 986.84 432,018 0120 50,249 § 986 § 59243 § 736163 § 230,215 031
Nameplata 5 05 s75.98 487,989 0124 § 80,416 S 976 § 60416 & 737138 § 230,631 oas
5 o s 96622 . 483,108 0128§ 51,606 § 965 5 61606 § 798106 % 352,237 0.8
7 o3 956:55 478,278 0131 § 62820 § 857 5 62,820 § 739,082 $ 415,057 056
3 0% 946.59 473,485 0135 § 54057 § 947 5 64057 § 740,008 § A78,114 056
] 0% 937.52 458,760 0139 § 65318 § 918 5 E5319 § 740847 § 544,433 0.73
- 10 0% 828.14 454,072 0144 § BGE05 § 818 5 55506 § 741875 § 511,030 0.82
1 0% 916.66 458,432 0148 5 57818 § sig 5 67,018 & 742,794 § 678,957 D9t
12 0% 308,67 454,837 0152 § 69255 § 510 69256 § 74703 § 748,213 1.01
‘13 05 50058 450,288 0157 § . 70620 § 901 § 70620 § 744804 § 818,834 110
14 03 89157 445,788 016z § 72012 § 892 § 202§ 745498 5 B90,848 118
16 os 8B2.66 441,328 0188 S 73,430 § 883 § 73430 5 TAB3TB § 964,275 1.29
16 [ 87383 436,915 171§ T4ETT S 874 § 7ABTT 5 TAT2E2 § 1,038,153 1.38
) 17 os B65.09 432,546 01775 76352 S 865 § 76352 §  T4B11T § 1,115,505 1.43
18 0s 856.44 428,220 0182 § 77855 § 856 § 77856 § 748974 § 1,193,361 1.58
] ‘oS 647.88 423,538 0187.% 79390 % 848 § 79380 § 748821 § 1,272,751 170
0 05 . 8380 419,688 0,493 § 80854 § 833 5 B0954 §  TEOGET § 1,353,705 1.80
TOTALS 9,250,438 §  7sogEt $ 1,383,705
ANNUAL AVERAGE 462,522 5 67,685

*Initial production estimate in year 1 from Helioscope model run




Jah o,

R

[ Propret 2

2 | computed Gl | oate 21800

Subject Soler Feazibilty | checked | ate
[Tosk Prduslion ond Cost Anslyals | shast 24| or 54

&. ROl
Annual IRR based
" - Produclion  Elecricily Eleglricity Annual Total upan lola|
Locatlan Year . Capilal Cost O&M Cost W) i Savings [ Costs Tolal Savings _ Costslo Date  Savings Io dale cosls
Tanks - 578,600 5 802,92 401458 § 041§ 44161 § 578,403 & 44161 § 579,403 3 44,151 o.08
b I R 794.89 387,445 © 0413 § 45080 § 785 5 45030 § 580198 § 85,191 0.156
263 3 0s 786.84 - 393,470 0.117.% 45818 § TET % 45918 § 5B0,885 § 136,109 023
I 4 0§ Fragy 389,535 0120 § 46822 § 79 s 46,822 § 661764 § 181,831 Q.31
Nameplate 5 0§ Fiiza 385,640 0124 § 47748 5 AN 47,745 § 682,536 § 220,675 0as
5 a8 76357 .381,784 0.128 § 48,685 § 764 § 48685 & 583299 § 278,350 0.48
7 0s 755,93 377.966 0131 § 49644 § 756§ 49644 5 BB4OSS § 326,005 0.56
] 0§ 748,37 374,166 0135 § 50622 § 748 & 50,622 5 584,803 § 378,627 0.65
9 0§ 740,88 370,444 0139 § 51,618 § THO$ 51618 3§ 585544 § 430,245 0.73
0 0% 733.48 366,740 0.144 3 52536 § 733§ 52,636 5 585277 & 482,882 0.62
41 0% 72614 363,072 0148 § 53573 § 76§ 53,673 § 687,003 § 536,556 0.1
12 (e B8] 718.88 359,442 0,152 5 g4731 § 718 5 54731 § Gar722 § 581,286 1.01
13 03 711.89 355,847 0167 § 55808 § 712§ 55,608 § 588,434 5 647,085 110
14 0% 70458 352,288 0162 8 55,908 § 705 5 56,908 § 589,132 § 704,004 1.19
18 05 687.53 348,766 0.166 § g8,029 § 638 § 58029 § 583,836 § 762,033 1.29
16 0§ 630.55 345,278 0471 § 59,173 § 691 § 59,173 § 500527 § 821,205 1.39
17 o0& 683.65 341,825 0,477 § 60338 § €84 3 60,338 § 691,210 3 881,544 1,48
18 LS 676.81 338,407 0.182 & 61,527 § 677 § 61,527 § 541,887 & 943,071 1.59
19 05 670.05 335,023 0187 % 62,739 § 670 § 62739 § 5825657 3 1,008,810 1.70
20 a5 663.35 331,673 0183 § 63875 & 663 3 63,975 § 583221 § 1,068,785 1.80
TOTALS 7,310,202 § 593,221 § 1,089,785
$ 53,489

-ANNUAL AVERAGE 385,515

“Iniiial production estimate in year 1 from Heli

cope model tun

Beg 15



foh Ho,

R

Lprojeet -2 | eomputed GLD [ pate 123900
| subloct _ solar Feasiiily | ehecked | cate
| rask Pidugtion 2nd Cost Analysts | sheat 2s]or 54
L. ROl
Annual IRR based
Produclion  Eleetricily Eleclrichy Annual Tolal ugpor lotal
Localian __ Year  Capllal Cost &M Cost (Whr)* i Savings (3) Cosls Tolal Savings  Costslo Date  Savingslo dale costs
Tanks 15 275220 § 301.82° 190860 § o1 § 21006 § 275802 § 21,006 § 275602 § 21,008 0.08
2. 0% 378.10 182,051 0113 ¥ 21412 3 378 & 21,419 § 275840 3 42,425 Q.15
1251 3 05 37432 167,160 0117 § 21,841 & a7 % 21,841 § 276,354 § 64,266 0.23
o 4 0§ 370.58 8 0120 § 22272 5 3f § 022 % 276,725 § 86,538 0.31
Nameplate 5 o5 366.87 183,436 0.424 § 22710 § 367 S 22710 § 277,092 § 109,243 0.39
[ 05 363,20 181,601 0,128 § 23158 § 363 § 23,158 § 277455 5 132,406 0.48
7 o5 358,57 178,785 0131 5 23614 & 360 § 23614 3 277,815 5 156,020 0.56
B 05 35587 177887 0135 § 24079 § 36§ 24078 5 2871 & 180,100 0.65
] 03 35242 176,208 o038 § 24,554 § ¥B/2 G 24554 § 278523 & 204,653 073
10 05 . 348.88 174,445 01445 25037 & 8§ 28B,037 8 278,872 S 229,690 .82
11 0% 345.40. 172,701 0148 § 25531 & M5 5 25531 5 279217 & 265,221 0.91
12 0s 341,85 470,874 0152 § 26,033 5 32§ 260033 § 279,559 & 281,264 1m
13 0s 33853 169,264 0157 § 26,548 § 39 § 26548 § 27D,E2R § 07,801 110
14 0% 335.14° 167,572 0162 § 27,069 § 335 5 27089 5 280,233 § 334,870 118
15 0% 331,79 165,896 0.166 § 27603 5 332 3 Zre03 S 280,565 § 362473 1.28
16 0% 32B.47 164,237 0171 5 20,146 § 328 3 28,145 § 280,893 § 3s0.618 1.38
17 [ ] 32519 162,595 0177 § 28701 5 325 3 28701 % 281,218 § 418,320 1.48
18 05 321.94 160,569 0482 5 29,266 § 3z 5 28265 5 281540 § 448,585 1589
18 05 3872 159,358 0187 § 28843 § 319§ 29,843 5§ 281859 § 478,429 1,70
20 0% 315.53 167,765 0193 § 30431 5 316 § 30431 § 282,175 % 508,860 1.80
TOTALS 3477253 - § 22175 § 508,860
- ANNUAL AVERAGE 173,863 § 25,443

“Initial production estimale in year 1 from Helioscope model run




R

Profect i | Gomputed. 6D | Date 111000
| subpeet Solar Feaslblly - | ehecked [ mate
[Task’  Pruslon end Cost Anakals | sheet anfor 54
S S © C.ROI

Annual . IRR based

y Production  Efeclricly  Elealricity Annual Total upan tofal

Location Yoar Capital Cost O&M Cost kWhr)* Escalalion __Savings (%) Cosls Total Savings Cosls lo Dale  Savings lo dale costs
Tanks 15 205680 § 4103 205156 § 041 § 22567 § 796,080 § 22567 5 205,090 § 22,567 Q.08
Z 035 408,21 208,105 0413 § 23012 § 408 3 23012 5 295497 § 45,579 015
1344 3 05 402.15 201,074 o417 § 23465 § 02 5 23455 5 298,898 § 69,044 023
v 4 0% 398,13 " 199,063 0120 § 2327 5§ %8 3 23927 § 207,297 § 82,871 0.31
Nameplate 5 05 394.14 197,072 0124 § 24389 § 394 -8 24399 5 297,691 § 117370 0.3g
[ 0§ 350.20 185,102 0128 § 24879 § 390 s 24,879 § 298081 § 142,250 0.48
7 “D§ 386,30 183,151 0131 § 25370 & 386 § 25370 5 298467 % 167,619 056
8 a3 382.44 181,218 0135 § 25869 § a2 § 25868 5 298,850 § 193,488 065
| 0 arasl 168,307 0139 § 26,379 § a7 § 26379 § 299298 § 218,857 073
10 0 , 27483 167.414 0144 § 26,809 5 ars 5 26899 § 299603 5 245,766 0.82
11 o5 371.08 185,540 0.148 § 27,428 § ETAINE 27428 § 200974 5 274,184 0.
12 0§ 367.37 188,684 0452 § 27,558 § %7 3 27963 § 00342 § 302,163 10
13 0§ 363.59 181,847 0.45T- § 2,520 § 364§ 28520 5 300705 § 330,683 1.10
14 05 360.06 180,029 0162 5 29082 § 360 § 29082 § 301,066 § 359,765 119
15 oS 356.46 178,220 0466 § 29,655 % 356§ 29655 § 301,422 § 389,419 1.29
16 oS 352.89 176,446 0171 § 30239 3§ 383 5 30238 § 301775 § 419,658 1.38
¢ 17 s 349.36 174,682 0177 § 30834 § 348 § 30834 § 302124 3 450,482 1.48
18 0s 345.87 172,935 - 0182 5 3144z 5 345 5 31442 § 302470 § 451,934 1.59
18 os 34241 171,206 0187 5 32,061 § 342 8 32061 5 302813 § 513,085 1.70
20 s 338.99 169,494 0193 § 32,693 § 33 § 32603 § 303452 5 546,688 1.80

TOTALS 3,735,754 § 03152 8 546,600
ANNUAL AVERAGE 106,768 5 27,334

*Inilial production eslimale in year 1 from Helioscope model run




%3? | dob ne. | tto..
[Profeet 2 | computsd Gio | oate 17271800

| subject Soler Fenslbliy [ checked | pate
| Task Pruefon and Cost Analyss | stieet 37| or 54

C._ROI
Annual IRR based
, - Produgtion  Eleclricly  Electricily  Annual Total upan tatal
Locatlon Year Capital Cost Q&M Cost (ehy® Escalall Savings {5} Cosls Totzl Savings Coslslo Date  Savings lo date cosls
Tanks 18 204160 3 283,31 141656 § it ¥ 16582 § 204443 5 15582 § 204,443 5 15,582 .08
» 2 . 0§ 280.48 140,239 0113 § 19,889 § 280 § 15888 3 04724 % 31,471 015
42.8 3 03 | 27767 ' 138,837 0417 5 16,202 § 278§ 16,202 § 205001 & 47B73 0.23
KW 4 05 27480 ' 13TAdB 042 § 18521 % ars § 5 205276 § 64,185 031
Nameplate 5 as 27215 136,074 1 0124 S 16,847 § 272§ § 205549 S 81,041 038
B 05 269.43 L1347 0128 § 7,179 § 269 § 5 205,818 § 98,220 0.48
7 08 26673 133,368 0131 § 17517 5 267 § § 206085 § 145,737 056
8 0% 284.05 132,032 0.135 5 17,862 5 264 5 5 206349 & 133,589 065
] 0s 264.42 130,712 0439 § 18,214 § 261 § 5 20650 § 151,813 073
10 0§ 258.81 129,405 0.144 § 18,573 § 25 0§ 5 206,658 § 170,356 0.82
L8 0§ 256,22 128,111 0.148 § 18,239 S 256 5 $ 207,125 § 185,325 031
12 0§ 253.66 125,830 0152 § 19312 § 2854 & 5 207,379 & 208,638 1.01
13 0% 251.12 125,561 0157 § 19,692 § 251 § 5 207,630 3 228,329 1.0
14 0§ 24B.61 124,308 0162 § 20,080 % 243 S ¥ 207,679 § 248,409 148
15 03 24613 . 123,083 0185 § 20476 § 245 5 3 208,125 § 268,885 1.28
1% 0% 24366 121,832 0171 § 20879 § 244 5 § 208358 § 288,764 1.38
7 0% 241.23 120,614 QI77 § 21290 § 1 5 5 208,610 § 311,084 1.48
18 o 238.82 119,408 0182 § 21,710 § 239 § 5 208848 § 332,764 .58
18 o8- 236.43 118,213 0187 § 22138 § PR ] 5 209,085 § 354,802 1.70
20 0% 234.06 117,031 0193 § 22574 § 234 § 5 209319 § 377,475 1.80
TOTALS 2,579,443 § 319§ 0T ATE
ANNUAL AVERAGE, 128,972 : 18,874

“Initial praduclion estimale in year 1 iom Helioscope madel run




| Job He. | Ho.

R

|Proect z 2 | comnuted Glo | ate 1zrig00
| subject _ Sobor Feashity | Checked | pate
‘Tsk Prduclion and Cest Anahals | steet - 38|01 54
C. ROI
“Annual IRR baged
; - Production  Eleclrichy:  Slectrioty  Annual Total upan tatal
Locatlon Yaar Capital Cost D&M Cast - (e i Savings () Cosls Tolal Savings Costsfo Date  Savings lo date coels
Tanks 15, 398420 § 552.88 276442 8 011 § 30409 5 398,973 § 30,409 5 39BOTI 5 30,409 0.08
2 0% 54736 273,678 0113 § 31008 & 547 % 31,008 § 399,520 § 61,416 Q.15
1011 3 0§ 541.88 270,841 - 017§ 31619 § 542 § 31619 § 400,062 § 53,035 023
o 4 0§ 536.45 268,231 0120 § @241 § 536 § 32241 & 400,509 § 125,276 031
Namaplate 5 0s 531.10 265,548 0124 8 32877 § 531§ 32877 § 401,130 § 158,153 0.39
-8 [ ] ‘52578 | 262,834 0.128 § 33524 § 526 § 33,524 § 401,855 § 181,677 048
7 05 52053 260,265 0131 5§ 34185 § 52 % ‘34,185 & 402,176 S 225,852 0.56
8 oS 51532 257 662 0435 S 34858 § 515 § 34858 §  4D28871 S 250,720 0.65
9 035 51047 255,085 0139 5 35545 § 510 & 35545 § 403,201 § 286,355 073
10 oS 505.07 252535 0444 5 36245 § 506 § 3245 § 403707 § 332,510 0.82
11 DS 500,02 250,009 0448 5 36859 § 500 5 3958 § 404,207 § 360,459 0.8t
12 DS 485.02 247,509 0152 § 37687 § 435 & 37,687 § 404702 § 407,156 1.0
13 0s 490.07 245,034 0.157 § 3430 § 430 5 38430 § 405192 § 445,565 110
14 03 485.17 242,584 0.162 § 39,187 § 485 5 39,187 § 405677 § 484,772 1.18
15 03 480,32 240,158 0165 § 39858 3 480 & 39,859 3 406,157 § 524,731 1.28
18 [ 47651 237,756 0471 § an74e § 475§ 40746 5 406,633 § 565,476 1.38
17 0s 47076 235,378 0477 § 41549 § 471 5 41549 5 407,103 § 607,025 1.48
18. 0.5 46,05 233,025 o182 § 42367 § 456 § 42367 5 407,568 § 648,382 1.59
18 03 464,39 - 230695 0187 § 43202 3 461 & 43202 5 408,031 § 692,584 1.70
‘20 03 456,78 228,388 0193 § 44053 § 457 % 44053 5 408488 § 736,646 1.80
TOTALS 5,033,817 $  4nBADR § 738,546
ANNUAL AVERAGE 251,691 § 36,832

roduclion estimate in year 1 from Helloscope model run




| Jotr o,

2

[ proteet 2 | computea Gl wzr1sco
| sublect _Solat Feastiny | checked
| Task Prdician ang Cost Analysy | stieet 50
]
Annual IRR based
J « :Produslion  Eleclricily Eleslrieity Arnuzl Telal upon lotal

Logallon Year Capltal Cost O&M Cost KWhR* Escalation _ Savings ($) Costs Tolal Savings. Cosls lo Dale Savings lo date costs
Tanks 1.5 223080 § 309.57 154763 § 011§ 17,026 § 223390 § 17026 § 223,390 § 17,026 0.08
2 o5 30B.47 153,235 0113 & 17,362 § 306 § 17,362 § 223,696 § 34,388 0.1s
101.4 3 05 30341 151,703 0117 § 17,704 5 203 % 17,704 5 223599 § 52,091 0.23
1w 4 0§ " 300.37 160,186 0120 18052 § 300 5 18,052 3§ 224,300 § 70,144 0.31
Nameplate & 0% 29737 140,684 0124 5 18408 § 297 5 18,406 § 224587 § £8,552 033
B [V 28439 147,187 0128 § 18771 § 284 § 18771 & 224,892 § 107,322 0.48
7 05 29145 145,725 RETIES 18140 § 291 § 19,140 § 235183 § 425,463 056
8 os 288.54 144,268 01435 § 18517 & 288 § 18517 § 225472 § 145,880 0.65
g 08 . 285.88 142,825 0132 & 18,802 8 286 § 19,802 5 225757 § 165,882 ' 073
10 os - 282,78 141,397 0144 § 20284 5 283 & 20,294 § 226040 § 186,176 0.82
Rl 0s 279.87 139,983 0148 & 20694 & 280 § 20681 $ 26320 § 205,870 0.81
12 DS 22747 138,683 0182 § 21101 & 27 5 21m § 226587 3 227,571 1.01
13 [ 274.29 137,197 0157 § 21517 § 274§ 21517 § 226872 § 249,488 110
14 05 " 27185 135,825 0162 § 21,941 § 272§ 21,941 § 227,143 3 274,430 119
15 [o38] 268.93 - 134,487 0.166 § 223713 5 269 § 22373 § 227412 § 203 803 1.29
16 o5 266.24 133,122 0i71 B 22814 5 ™6 5 22814 5 27678 § 316,817 1.39
17 05 263.58 131,781 0177 & 23263 § 264 5 23263 & 27842 § 335,880 1.49
18 os 260.85 130,473 Q.82 § B2 5 61§ 23722 5 228203 § 363,602 1.59
18 0s 258.34 129,169 0187 5 24189 § 258 3 24,188 5 =846l § 387,781 1.70
20 0s 25575 127,877 0493 § 24,666 § 256 % 24666 3 228,717 § 412,457 1.80

g TOTALS 2,818,493 § 228,717 & 412,467
AMNUAL AVERAGE 140,325 § 20,623

“Initial production estimate in year 1 from Helioscope model run




3? |.sob b [ o
| Project z | computout 6L | pate 11500
. | subject Solar Feasbilly | chocked | Date
., |rask Proiiolan and Cosl Analysts | stieet _o]or 51
C. Rol
Annual | IRR based
Produclion  Electricily  Elechricly  Annual Tolal upar tolal
Logatian Year Capital Cost D&M Cost (hn Escalalion __ Savings (§; Costs Total Savings. Costslo Dale _Savings (o dale costs
Tanks 15 275220 5 - ' 3mE2 190860 § 01§ 21006 § 275602 § 21006 § 275802 § 21,008 oo8
2, os 378.10 189,051 0113 § 21418 § 378 3 21419 5 275,980 § 42,425 015
12 3 0§ 37432 187,160 017 3 21,841 § 34 5 21,841 8 276354 § 64,266 023
Kw c 4 03§ 370.58 185,288 0120 § 22272 & ann % 22272 § 276,725 § 86,538 o3
Nameplate 5 0§ 366.87 163,436 0124 § 70§ 367§ 2710 5 277,002 § 108,248 033
5 T 0% 363.20 181,601 0.128 § 23168 § 63 § 23,158 § 277,455 & 132,406 0.48
7 0% 358,57 179,785 0131 § ' 23814 & 360 § 2614 § 77815 § 166,020 0.56
a 0% 38E97 77807 0135 5 24079 § 356 5 24078 § 278171 5§ 180,100 0.65
9 03 352.42 176,208 0433 5 24,554 § 3z2 8 24554 5 27BEI3 § 204,653 0.73
10 0§ 348.89 174,445 0.144 5 35037 § 348 5 25037 3 278872 & 229,680 D.BZ
11 os 3d8.40 172,701 0.148 § 25531 & 345 § 25531 § 278217 § 255,221 0.81
12 0s - a41.85 170,874 0.152 § 26083 § 342 § 26,033 § 279558 5 281,254 1.01
13 0s 338.53 169,264 0157 & 26546 § 3/ 8 26,546 § 279888 § 307,801 1.0
14 08, 335,74 167,572 0.182 § 27069 § 335§ 27068 5 280233 § 334,870 118
" 15 05 . 33179 165,895 0.166 § 27608 § 332 § 27,603 5 280565 § 362,473 1.28
2 ‘18 03 32847 . 164,237 0171 § 26,146 5 328 § 2B148 § 280893 § 390,619 1.39
17 o3 32518 162,585 0177 § 28,701 § 325 § 28701 § 281,218 § 419,320 1.48
18 .05 321.94 160,869 0182 § 20265 § 322 % 29268 3 281,540 3 448,506 1.59
19 03 31872 159,358 0187 § 20,843 5 319 § 29843 3 281,859 5 478,429 170
20 ] 35853 157,765 0193 5 30431 5 316 § 30431 § 282,175 5 508,850 1.80
TOTALS ! 3,477,253 $ 282975 § 508,850
ANNUAL AVERAGE 173,663 § 25443

“lInitial praduction estimale in year 1 from Helioscape madel run




“Initial production estimate In year 1 from Helioscope madel run

%3@ | et e, | Ho.
| Profect 2 | computed Gl | bate 1271950

|Subjeet  Solarrensbity | chocked | bate
Tk ProuctenondCostamasts | sheat 1] or 51

C. ROI
Annual .IRR based
. Produslion  Eleclricily Eleclricily Annual Talal upon lotal
Loeation Year Capltal Cost Q&M Cost lKWhr)* i Savings (§) Caosls. Talal Savings Coslslo Dale  Savings to dals cosls
Tanks 1§ 128820 §. 178,90 5 011§ 9840 5 129088 § 8840 5 128088 § 3,840 008
3 2 05 1771 0.113 5 10033 § 177§ 10033 § 128276 § 19,873 015
586 3 05 17534 017§ 10231 § 175 3 10231 § 129451 § 30,104 0.23
' 4 05 173.59 0420 .5 10,433 § 174 5 10433 § 120825 § 40,537 0.3
Nameplale 5 05 171.85 0121 § 10,638 '$ 172 % 10638 S 128,797 % 51,175 0ag
6 oS5 170,13 0128 § 10848 § 170 3 10,848 & 129,967 § 62,022 .48
7 o5 16B.43 0131 § 1,061 § 168 & 11,081 § 130,435 § 73,084 056
8 0§ . 166.75 0135 3 11,278 & 167 & 11,2719 & 190,302 § 84,363 0.65
£ 0% 165,08 0139 § 11502 § 165 & 11,502 & 130,487 $ 95,865 0.73
10 (e} 163.43 0144 & 11,728 § 163 & 11728 & 130,631 & 107,593 0.82
1 05 161.80 - 0448 § 11,958 § 162 § 11,958 % 130,792 § 119,552 091
12 0%, 160.18 0452 § 12185 § 180 & 12,185 § 130,853 § 131,747 1.01
13 05 158,58 0157 § 12435 5 169 § 12,435 3 131,111 5 144,182 110
14, 0s " 156.89 0162 § 12,680 § 157 § 12580 § 131,288 § 158,852 119
15 03 155.42 0.466 § 12830 § 155 § 12,830 § 131,424 8 169,791 1.28
16 os 153.87 0A71 § 13,984 § 154 § 13,184 § 131,577 8 162,876 1.39
7 Ds. 15233 0177 § 13,444 § 162 % 13,444 § 131,730 § 195,420 1.49
18 ns | 150,80 0182 § 13,708 5 51§ 13,700 § 131,881 § 210,129 1.59
18 0§ 148.30 0187 § 13979 5 148§ 13979 § 132,080 § 224,108 170
20 053 147.80 0193 § 14254 S 148§ 14254 S 132178 § 238,363 1.80
TOTALS 1,628,833 5 132478 238,363
ANNUAL AVERAGE 81,442 $ 11,818




Job Ha. | te.

R B "

L Project 2 - | computea GLo | Date 121800

| sublact Bolar Fansbilh : | checked | Date
Task. Priuckion and Cos| Anslysl: : . | stest a2l ot 51

€. ROI
Annual IRR based
“Praduclion  Elactricity Eleclriclty Annuzl Talal upon total
Localion Year Cépilal Cast - O&M Cost KWhi)* Escalallon __Savings (§ Cosls Tolal Savings Costsla Dale  Savings o dale cosls
Tanks g 13 83,320 § '+ 12385 61974 3 01§ 6817 & B9444 § 6817 § 89,444 § B817 0.08
. 2 0§ 12271 61,355 01413 § 6951 § 123 5 6951 § BI.567 § 13,768 0.15
40.6 El os 12148 60,74 0417 § 7,088 § 121 3 o088 § 69688 § 20,857 0.23
Kw 4 os 120.27 60,134 0.120 § 7228 § 120 § 7,228 § 89,808 § 28,085 0.31
Nameplate . 5 as 118,06 58,532 0124 & 7370 0§ 118 5 7.370 § B9.927 § 35,456 0.39
. s -] 0s 117.87 - 88,837 0.128 § 7516 § 118 § 7,516 § 80,045 § 42971 0.48
7, os 116.70 568,348 0131 § 7664 8 17§ 7664 § &0,162 § 50,835 0.56
1 (el 11653 57,764 0,435 § 7815 8 16 § 7815 § 90278 § 58,450 0.65
8 0s 11437 57,186 0139 & 7989 § 4§ 7,989 § o0392 § 66,418 073
10 0§ 113.23 56,615 0444 & B126 § 113 & 8126 § 20505 § 74,544 0.82
" 035 142,10 56,048 0148 § 8,266 § M2 & B28E % SO0E17 5 82,830 0.91
12 0§ + 110,88 55,488 0152 § 8448 § i & 8,448 § 80,728 § 91,278 1.01
13 o3 10887 54,933 0457 & 8615 & M0 & BB15 & 80,838 § 99,894 1,10
14 03 108.77 54,384 0162 § 8,785 § 108 § B785 § 90,947 5 108,678 1.18
18 0§ 10768 | 53,840 0.186 § 8958 % 108 § B958 § 81,085 § 117,637 1.29
18 03 106,60 53,302 0171 5 8135 § 107 & 9,135 § B1,161 § 128772 1.38
17 0's 105,54 52,768 Q177 § 2315 § 106 § 8315 § B1,267 § 136,086 1.48
18 03 104.48 52,241 o182 § 9498 5 104 5 8488 § 91371 § 145,584 1.68
18 0% 103.44 51,718 0.187 3 0685 5 103 5 8ess s 81,475 & 155,269 1.70
20 [ 10240 51,201 0193 § BETE § 102 35 887s § 1,577 § 185,145 1.80
© TOTALS .« 4,120,508 5 91,577 & 165,145
ﬂNNU}\.LAVERAGE 56,425 & 8,257

“Irilial production estimate In year 1 from Helioscope model run




R

Profect 2
|

| Job tio,

S

| computed | ate

= GLD 12nacg
[ subject Solar Feashiliy [ checked | pate
| Task Prduction and Cosl Analysis | sheat aalor 54
£ ROl
Annual IRR based
. Froduclion  Electricily Eleciricily Annual Tolal upon latal
Localan __ ‘Year __Capllal Cost O&M Cost (kwhi) i Savings (5] Costs Tolal Savings _ Coslsla Date  Savings to dale cosls
Tanks - 1% 258,160 § 353.63 178817 5 041 § 18,780 5 259,520 § 19780 5 258,520 § 19,780 0.08
- 2 0§ 356,04 178,018 0113 5 20,170 § 56§ 20170 § 255876 § 38,948 0.15
178 3 ] 35248 176,239 0117 § 20567 § 352 § 20567 § 260228 % 60,516 0.23
L s : Kw 4 0% 34s.85 174,476 0120 § 0072 5 348 5 20872 § 280577 3 B1,488 0.31
Nameplate 5 05 345.45 172.732 0124 5 21385 § 345 § 21385 § 260923 % 102,874 039
B 08 34201 171,004 0128 § 21,806 § 2 & 21808 § 261,265 & 124,680 048
7 05 338.59 169,294 0131 § 22236 § 339 § 223 § 261603 § 146,916 0.56
B 0% 3s6.20 167,601 0436 & 22,674 § E § 22,674 & 261938 % 163,580 0.65
L] 0s | 33188 166,925 013 s 23121 § 32 8 23121 ¢ 262270 & 182,711 073
10 0.5 328,53 164,266 0144 § 23576 § a2 % 23578 & 282590 § 216,287 0.82
11 0% 325.25 162,623 0.148 § 24041 § 3z 8 24041 § 282924 § 240,228 091
12 o5 321.89 160,397 0182 § 24514 § 322 & 24514 & 263,246 § 264,842 1.01
13 o35 ANBTT 158,387 0157 % 24897 § 319 s 24,897 § 263,965 § 289,840 1.10
114, 0§ 31558 ° 157,793 0162 § 25430 § 36 § 25430 § 253,880 § 315,320 1.18
15 o5 31243 156,215 01466 § 25852 § 32 § 25892 § 254193 § 341,321 1.28
16 [} el ] 154,653 Q471 § 26,504 3 309 § 26,504 F 264,502 § 367,825 1.38
17 0§ 30821 153,107 Qi77 & 27026 § 308 F 27,026 § 264,808 § 394,851 148
18 0s 303.15 151,576 0182 § 27558 § 303 § 27,558 5 285111 § 422,410 159
19 DS . 300.12 150,080 0187 § 28,701 & 300 § 28101 § 265412 § 450,511 1.70
20 05 a2 148,559 0183 5 2B655 § 297 § 2655 § 265709 § 479,166 1.80
TOTALS 3,274,344 & 265708 & 479,166
ANNUAL AVERAGE 163,717 3 23,958

“Initial production estimate In year 1 fram Helioscape model run




| Job He. | Mo,

FOR

| Proect 2 i t | computed Lo | bate 172h800
| Sublect  olar Feashoiiy | Checked | Date
| Task Piduclion and Cost Anabals . | heat 4] ot 51
€. ROl
Annual IRR based
. Produclion  Electrlcly Eleclriclty Annual Tolal upon Lotal
Localion  Year __Capital Cost O&M Cost K i Savings (5) Cosls Tolal Savings _ CoststoDale  Savings lo dals casls
Tanks 1% 200000 § 280.03 145014 § 0.1 § 15952 5 209290 % 15952 § 208,280 § 15,952 0.08
z 05 287.13 143,564 0113 5§ 16266 3 2687 § 16266 § 208,577 § 32217 0.15
- 3 0% 268426 142,128, Q17 § 16586 § 284 & 16,586 & ‘209,861 3 48,803 023
W - 4 [ 281.41 140,707 0420 5 16913 3§ 281 § 16913 § 210,143 § 031
Nameplale v & 0Ds 278,60 138,300 0124 5 17246 § e 5 17246 § 210421 & 038
& 0s 275,81 137,907 0128 5 17586 § 276 5 1TE86 § 210,897 § 0.48
7 0s 273.06 136,528 0131 § 17,832 & 273 % 17832 § 210,870 § 058
8 a3 270.32 135,162 0,135 § 18,286 § 270 % 18,288 5 211,241 § 085
s 03 267.62 133817 . 0436 § 18,646 § 268 § 18645 5 211508 § 073
0 0% 264.95 132,473 ' 0444 & 19013 § 265 18013 § 211,773 § 082
1 0§ 262.30 131,148 0.148-5 19,388 § 22 % 19388 5 212035 § 051
12 0% 259.67 128,836 0152 § 18,770 '§ 260 § 18,770 § 212285 & 1.01
13 0§ 257,08 128,538 0157 § 20,159 § 287 5 26158 3 212552 § 1.10
14 0% 254.51 127,253 0.162 § 20,556 & 265 5 20556 5 212807 § 1.19
15 0s 251,96 125,980 0466 § 20961 § 252 5 20,961 § 213058 § 1.29
16 05 24944 124,720 Q171 § 21374 § 249 § 21,374 3§ 213,308 § 1.38
17 03 -246.85 123,473 Q77 8, 21,785 § 247 & 21,795 § 213,555 § 1.48
18 [+ 244,48 122,238 g.182 § 22225 § 244 3 22225 § 21300 § 1.89
19 o5 242.03 121,016 0.187 § 22862 § 242§ 22862 § 214,042 § 1.70
20 03 23861 119,806 0183 & 23,108 § 240 § 23109 % 214281 % 1,80
TOTALS i 2,640,600 $ 214,281 &
ANNUAL AVERAGE: 152,000 $ 18,321

“Initial production estimale in year 1 from Helioscope model run
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* |proteet

2

Lo po,

| e

| computad

GLb | pate

Ar1900
| subjeet Solar Foashily | checked | pate
|rask Prductisn nud Cost Analysks. | sheat as]or 54
C. ROl
Annual IRR based
. Production  Eleclriclly ~ Electiclty  Annual Tatal upon lotat
Localion  Year  Capilal Cost O8M Cast JeWhry jon __Savings (§) Costs Tolal Savings  Cosisto Dale  Savings lo dale cosls
Tanks 18 430780 S 59776 - 298881 5 DA1 3 37877 § 431350 § 32877 5 431,358 § 32,877 0.08
z 0s 591.78 285,892 0113 § 33525 S 532 § 33525 5 431950 % 56,401 R}
1958 3 o5 585.87 202,833 0.117 § 34185 § 586 § 34185 5 432535 $ 100,567 023
i .4 0§’ 580,01 290,004 0420 § 34,858 § 580 & 34,858 & 433415 & 135,445 0.31
Nameplate 5 0% 574,21 287,104 0424 § 36545 § 574§ 35545 § 433,650 5 170,850 039
5 05 568.47 284,233 0428 § 36245 § 568 § 36245 § 434258 § 207,236 048
7 ] 55278 281,380 0131 § 36969 § 563 § 36950 § 434821 S 244,195 0.58
a 0% 55715+ 278577 0435 § 37,688 § 557 § a7EER 5 435378 S 281,883 0,65
8 as 551.58 275,791 0139 §  3\430 § 552 % 38,430 3 435930 § 320,313 0.73
10 0§ 546.07 273,033 0144 5 39187 § 548 5 39187 § 436476 S 359,500 0,82
11 05 540.61 270303 0448 § 39858 § 541§ 38958 §  437.016 § 389,459 0.81
1z 08 , 520" 267 600 0152 § 40746 § 535 § 40746 5 A375E1 & 440,205 1.01
13 os 529.85 264,924 0157 5 41548 5 530 § 41549 § 438081 5 481,754 1.10
14 05 52455+ 262,374 0162 § 42367 § 525 42367 §  49BE0E O 524,121 119
15 0s 513.30° 259,652 0166 § 43202 § 519 § 43202 § 439125 3 567,323 1.29
16 0s 514,11 267,055 0171 § 44053 § 514 § 44053 § 439639 11,377 1.39
7 0S5 508.57 254,485 01775 44821 § 509§ 44921 § 440,148 § 656,298 1.49
18 ] 503.88. 251,910 0482 5 45806 § 501 5 45805 § 440652 § 702,104 1.59
19 ] 498.84 249,420 0187 § 48,708 5 489 5 46708 § 441,151 5 748,812 1.70
0 ] 493.85 246,926 0193 5 47,629 § 494 5 47628 § 441645 S 756,440 1.80
TOTALS 5,442,415 § 441545 5 796,440
ANNUAL AVERAGE ' 272,121 - 5 39,622

*Initial production estimate in year 1 from Heliascope madel run




| Job Ho. | o

P 5

| Praject 2 | computad GLD | pate 121800
subject Solr Feashity - | chested | pate
|rask Prduction and Cast Analysts ] | smeet ] 15| or 54
C. ROI
Arinual IRR based
: 2 Production  Eleclrlclty Electrichty ‘Annual Tolal upen total
Logation Year Capital Cost O&M Cost (®Whr)* i Saving: Cosls Tatal Savings CoststaDate _ Savings lo date cosls
Tanks 1% 248500 § 34d.98 172450 § D1 0§ 18974 § 248945 § 18,374 § 248,245 S 18,874 0.08
2 is 34153 170,765 0113 § 19348 § 42 § 18348 & 249287 § 38,322 015
113 3 os 338.11 168,057 0117 § 19728 § 338 § 18729 § 249,626 § 58,050 0.23
Kw 4 03 33473 167,367 © 0420 § 20117 § 335 5 20,17 § 249,959 § 78,168 .31
Nameplala 5 0s 33139 - 165693 0124 § 20514 § 331 8 20514 § 260291 § 98,582 0.38
! 6 05 328.07 164,036 0128 5 20918 § 328 5 20818 § 250618 § 118,500 0.48
7 0§ 324.79 162,386 0131 8 21330 § 325 5 21,3830 § 250944 § 140,830 056
‘B 05 32154 160,772 0.135 § 21,750 § a2 8 21,750 5 251265 § 162,680 085
El a5 318,33 158,164 0.139 § 22178 § e § 2,179 5 251,583 § 184,859 073
10 R 31595 157,573 0144 § 2616 § 315§ 2616 5 2515888 § 207,474 0.82
1 03 a11.08 155,897 0448 § 23,060 § 2 § 23081 § 252211 § 230,535 0.81
12 03 30B.87 154,437 0152 § 23515 § 308 § 23515 5 252518 § 254,051 101
13 o5 205.79 152,893 0.157 § 23,979 § 306 5 23878 % 252,825 § 278,030 110
14 0§ 30273 151,354 0162 § 24,451 § 302 § 24451 § 253,128 § 302,451 1.19
15 0¥ 289.70. 148,850 0.168 § 24,933 § 300§ 24933 § 253,428 % 327,413 1.29
16 03 28670 148,351 0171 § 25424 § 297 § 25424 § 253724 5 352,837 1.38
17 os 28374 148,868 Q177 § 265,825 § 204 § 265925 § 254018 3 378,762 1.48
18 o5 280,80 145,389 0.182 § 26438 % 281 § 26438 § 254309 3 405,158 1.59
18 o5 287.89 - 143945 0.187 § 26856 & 288 § 26,956 § 254557 5 432,154 1.70
20 05 285.01 142,506 0183 § 27467 § 285 S 27487 § 254882 § 458,641 1.80
TOTALS 3,140,924 5 254882 § 459,641
ANNUAL AVERAGE 157,046 $ 22,962

“Initial production estimate in year 1 from Heliassape model run
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| o Ne.

| Mo

[ Protest 7 | comptitea 6L | pate 12ris00
| subject Salar Feasibilty | chocked | pate
| Task Piduclizn and Cost Analysis | sheet 47] ot 54
C. ROI
Annual . IRR based
Production  Eleclricity Electricity Annual Total upen latal
Loealion Year Capllal Cosl D&M Cost (KWhn)* Esealalion _ Savinps (5) Cosls Total Savings Casls to Date_ Savings te dale cosls.
Tarks 18 275220 § 38192 “190860 §  o11 § 21008 3 275602 5 21,008 & 275,602 § 21,008 0.08
2 08 are.10 188,051 0113 § 21418 § e & 21419 § 275,980 § 42,4256 015
1251 3 035 37432 187,160 0417 § 21841 5 374 5 21841 § 276,354 § 64,266 0.23
5 4 0% 370.58 185,288 0420 & 2772 % Era 2272 § 276,723 § 86,538 031
Nameplate 5 0s 36657 183,435 0124 § 22710 & 367 22710 % 277,092 5 108,248 038
8 0s 363.20 181,601 0128 & 23158 § /I3 § 23,158 § 277455 § 132,406 0.48
(4 as 359.57 178,785 0131 & 23614 5 360 § 23614 & 277815 § 156,020 0.58
0s 355897 177,887 0135 § 24079 § 356 & 24,079 § 278,171 § 180,100 0.85
] 0s 35242 176,208 0439 & 24554 & 352 § 24,554 § 278523 § 204,653 0.73
10 DS ‘348,89 174,445 0.144 § 25087 § 349§ 25037 § 278872 § 228,580 0.82
11 05 345.40 172,701 0A4B & 26531 & 345 3 26531 § 218217 § 255221 0.8
12 (] 341,95 170,574 0152 § 28033 % 342 § 26033 § 278559 § 251,254 1.01
13 0§ 338,53 . 0157 § 26548 % 33§ 26546 § 278,898 § 307,801 110
1% 05 . 33514 167,572 0162 § 27,069 § 3B 5 27068 § 280233 § 334,870 119
15 05 32179 165,836 0.166 § 27,603 § 232 ¢ 27603 § 280,565 5 362473 1.28
16 oS - 32847 164,237 0171 § 28,146 § 328 § 28,146 5 280,883 § 390,618 1.39
17 0s 32519 162,685 0177 5 28701 § 325 5 28701 % 281,218 5 415,320 1.49
18 os - 321.94 460,869 0182 § 28,266 § a2z 5 25266 § 281540 5 448,586 1.59
18 0§ 31872 159,359 0187 § 28843 § 38 5 25,843 § 281858 5 478,429 1.70
20 0¥ 315.53 167,765 0143 § 3043 5 316 & 30431 & 282,175 § 508,850 1.20
TOTALS 3,477,253 $ 282,175 5 508,860
ANNUAL AVERAGE 173,863 5 25443

“Initial production eslimate in year 1 fram Helioscope model run
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FR

|Proeet . 2 . | computea GLD | pate 1izrang
| Sublect _ Sofar Fensbiiy ' . | heeled | pate
mask  Prouction and costAneheis . [ sireet 48] ot 54
C. ROl
Annual IRR based
. Production  Eleclricily Eleclricily Annual Total upon lalal
Localion __ Year . Capital Cost OBM Cost (b Savings (5) Cosis Tolal Savings __ Costs o Date _ Savings lo dale costs
Tanks 1§ 335080 § 464.95 262450 § 041 5 25573 § 33855 § 25574 § 335525 3 25,573 0.08
i 2 03 46031 230,165 0113 § 28077 % 460 § 25077 § 335,985 § 51,648 Q.16
18R - 0§ 455.71 227,854 0117 & 25530 § 4658 § 26590 § 336,441 § 78,240 023
K 4 03 45135 ' 225575 0120 5 27414 § 451 8 27,114 § 336802 5 105,354 031
Nameplale 5 0s 446,64 223,318 0124 5 27648 § 447 5 27,648 § 337338 § 133,002 039
[ 0s 44217 221,D8e 0128 § 28193 § 442 & 28,193 § 337781 § 161,195 0.48
T 0% 43778 - 21B,B75 04131 § 28748 & 438 5 28,748 § 33218 § 189,843 056
8 os 43aar 216,686 0435 § 2335 § 433 5 29315 §  3BWE52 § 219,258 065
9 0% 429.04 214520 0439 § 20,882 § 428 § 20802 § 33081 § 245,150 073
0 T 42475 © 242374 . 0444 5 304B1 5 425 § 30481 5 39506 5 278,631 082
1 0 42050 210,251 0148 5 31,082 § 420 31082 § 330926 § 310,713 051
12 0§ 41630 208,148 01452 § 31,534 § 46§ 694 5 340343 S 342,407 101
13 0§ 41215 | 206,067 0157 5 32318 § 412§ 32318 § 340755 & 374,725 1.10
14 oS 408.01 204,008 0162 § 3295 § 408§ 32955 § 341163 § 407,680 119
15 os 403,83 201,968 , 0.166 § 33604 & 404 5§ 33,604 § 341,567 B 447,284 1.29
16 0s 399,69 183,845 0471 5 24266 5 400 5 34266 & 341967 § 475,550 1.38
17 035 385,88 - 197,947 077 % 343941 5 386 § 34941 § 342,363 § 510,491 1.49
18 L] 35193 195,867 0482 § 85829 S 92 § 3620 5 342754 5 548,120 159
12 LR 388.02 194,008 0187 § 35331 § 3e8 § I 343142 5 562,452 170
20 0§ 384.14 182,068 0183 & 37,047 5 384 5 37,047 § 343,527 § 819,499 1.80
' TOTALS - 4,233,258 § 343,527 § 619,489
ANNUAL AVERAGE 211,665 s 30,875

praduction estimale in year 1 from Helioscope model run
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| M.
* |Praeet 2 | computea Jota) | pute 11800

| sublact Solar Feasbly | checked | oate
Task Prouclian and Cost Analysis | | sheet 50] o 54

L. ROl
E Antiual IRR based
. *. Produsllon  Electricity Electicity Annual Total i upan lolal
Location __Year _ Capital Cost O&M Cost (®Whe"  Escalation __Savings (5) Cosls Tolal Smvings  CoststoDole  Savings o dale cosls
Tanks 18 . 275220 § | 38182 190860 § 011 $ 21006 § 276602 § 21606 5 775502 § 21,006 0.08
2 i1 378,10 189,051 0113 § 21,419 § 3re 5 21419 8 275,980 § 42,425 015
3 0% ' ar4a2 187,160 017 5 21,841 5 a4 § 784l § 276354 § 64,266 023
KW 4 0§ _3rose 185,268 0120 § 22272 § an s 2272 §  FETI5 § 85,538 031
Nameplale 5 08 . 38687 183,438 0124 5 mTI0 § w7 5 22710 5 277082 B 109,248 038
o B oS ' 363.20 181,601 0128 § 23158 § |3 5 23,158 § 277455 § 132,408 D48
i 7 (0§ 359.57 178,785 0131 § 23614 & 360 5 23614 § 277815 § 156,020 0.56
! B 05 355.97 177,887 0435 § 24079 § 356§ 24009 8§ 278471 § 180,100 0.65
g 08 35242 175,208 0930 § 24554 § 352 5 24554 § 278529 § 204,663 0.73
10 s & 348.89 174.445 0.144 § 25037 & 349 § 25037 § 278872 § 229 B30 0Bz
1. 03 34540 - 172,701 0148 § 2553 3§ 345 5 /5§ 27T § 255,221 081
12 05 34185 . 1v0974 0152 § 26033 § 342 3 26033 § 279559 § 261,254 1.01
13 0s * 338.58 169,264 0157 § 25546 § 339§ 25546 § 279898 § 307,801 110
14 0§ 33514 . 167572 01862 % 27,069 § 336§ 27,088 § 280,233 § 334,870 1.18
15 DS 331,78 * 166,886 0.166 § 27603 § 332 5 27603 § 280,565 3 362,473 # 129
16 03 328.47 164,237 Q17 5 28146 3 328 % 28146 § 280,803 § 380,618 139
17 0s 325.19 162,595 0177 5§ 01 § 325§ 28701 5 281,218 § 418,320 149
18 03 321.84 160,868 0182 § 29265 § 2§ 29966 § 281,540 § 44B,506 1.59
19 08 318.72 158,368 0187 § 29843 § 319§ 29843 § 281,859 § 478,429 = o
20 0§ 31553 157,765 0193 5§ 30431 § 36 § 30431 § 202176 § 508,850 1.80
: TOTALS 3,477,253 $ 282,175 § 508,860
§ 25,443

ANNUAL AVERAGE 173,863

“Inttial production estimate in year 1 from Helioscope madel run

TR




Lot He. | o,

R

| Project 2 | computed GLD | pate arisan
| subjeat Solar Foaskrlily - | ehecked | pate
| razk Prdugtion and Cost Analysk - | sheet s1]or 54
C. rol
Annual IRR based
Production  Elecirichy  Eleclricity  Annual Total upan tatal
Lacation Year Capllai Cost D&M Cost (kyVhr)* i Savings (3] Costs Total Savings Coslsio Date  Savings to date costs
Tanks 1§ 466100 5 230.50 115248 5 011 § 12677 5 166330 § 12677 § 166330 § 12,677 0.08
z 03 228.18 114,085 0.113 § 12,827 228 S 128927 5 166559 § 25,604 0.15
755 3 0% 22584 112,954 0417 § 13,182 § 276 § 13182 § 166785 5 33785 0.3
K 4 03 223.65 141,825 0420 § 13441 4 224 § 13441 § 167008 § 52,227 031
Mameplale 5 s 22141 110,707 0424 § 13706 § 21§ 13706 5 167,230 § 65,933 0.39
| ¥ 8 os 21920 108,599 0128 § 13976 § 213 § 13976 5 167449 S 79,810 0.48
7 0s 217.01 108,503 0131 § 14,251 § 217 5 14251 5 167,886 S 84,161 056
8 o8 214.84 107,418 0.135 § 14532 § 215 § 14532 § 167,881 § 108,693 065
E] 08 21269 106,344 0.13s § 14819 § 213§ 14,818 & 168,093 § 128,512 0.73
0 ‘0§ 210.86 105,281 0144 8 15110 § 211 & 16,110 & 168,304 § 138,622 0.8z
1 0§ 208.46 104,228 0.448 & 15408 § 208 8 15408 & 168,512 & 154,030 091
s 48 0% 208.37 103,186 0is2 § 15712 % 208 & 15712 § 188,719 § 169,742 1.01
13 0% 204.31 102,154 0157 5 16,021 3 204 5 18021 5 168,923 § 185,783 1.10
14 03 20226 101,132 0,62 3 16337 § 202 § 16337 § 168,125 § 202,100 1.18
15 o5 . 20024 . 100,121 0,166 5 16658 § 200 § 16,659 % 168,326 § 218,759 1.28
18, oS 198.24 83,120 0471 § 16987 § 188 § 16,987 § 68,524 § 235,745 128
17 D3 186.26 98,128 0177 § 17,321 & 196 3 17,321 5 169,720 § 253,067 142
18 0§ 1428 - 97,147 018z § 17,663 § 194 % 17,663 § 168914 5 270,729 1.89
19 D5, 152.35 95,176 . 0487 § 18011 & 192 3 18011 § 170,107 § 286,740 170
0 0% 180.43 85214 0183 § 18,385 § 190 § 18,365 § 170,297 § 307,105 1.80
o TOTALS | 2,008,582 s 70297 & 307,105
ANNUAL AVERAGE 104,928 s 15,355

*Initial produstion estimate in year 1 from Helioscope medel run




1 Job Ho, | vo.

R

| Praject 2 : 5 | computed GlD | Date 1raricon

Sublect Salr Faaslbil 3 R | checked | pate
|Task Prdu oyt | sheet sl or 54
L. ROl
Annual IRR based
. Produclion  Eleckriclty  Eleclrielty Annual Telal upon total
Loeation Year Capital Cost D&M Cost KWVhr)* Savings (3) Cosls Total Savings Cosls o Dale _ Savings lo dale casts
Tanks 1% 556160 § r1.78 385680 § 011 5 42448 § 656,932 § 42,448 § 566,832 § 42,448 o.08
) 2 ‘03 784,06 382,030 0113 § 43,284 % 764 & 43284 § 557,698 § BS,732 015
2528 3 os . 75642 378,210 Q117 8 44137 § 786 & 44,137 § 558,452 § 129,860 az3
[ e 4 0§ 748.86 374,428 0420 & 45005 § 748 § 45006 % 559,201 § 174,875 o3
Nemeplale 5 03 T41.37 370,684 0124 3 45893 § T4 § 45,883 & 659,542 5 220,768 Q.39
Ll 0§ 73395 366,977 0128 & 46,797 S 734 % 48,797 & BEOETE § 267,565 o4e
7 0s T26.61 363,307 0131 8 47,718 § 7408 47,719 5 561,403 & 316,283 056
8 035 718,35 368,674 0135 § 48,653 § 719 § 48,658 5 662,122 § 065
9 0% 71215 358,077 0138 § 48,617 § T2 5 48617 3 GE2,835 § 073
10 0% 70503 . 352516 0144 § 60,805 § 7605 § 50,585 § 563540 § 0.82
11 (e 67.98 348,891 0.148 5 51,502 § 698 § 51592 § 564,238 5 081
12 ‘o0& 681.00 345,501 0152 § 52,608 & 691§ 52608 $ 564,829 § 1.0
13, 0.5 684.09 342,046 0157 § E3,644 § B84 5 53644 5 565613 & 1.10
14 0% 677.25 338,626 0182 § B47ol 3 677 $ 54701 3 586,290 § 1.19
15 08 B70.48 335,240 0.166 § 85779 § 670 § 55779 § 566,960 § 732478 1.29
16 oS B6B3.TT 331,887 0171 § 86878 § 664 § 56,878 3 567,624 § 789,355 1.38
17 0§ B57.14 328,568 Q.77 § 57598 § 857 § 57,988 5 563,281 § 847,355 1.49
18 o5 650.57 325,283 0,782 § 89,141 5 651 § 59,141 § 568,932 5 506,485 1.89
18 03B 64406 . 322,030 0,187 & 60,308 S 644 § 60,306 & SB9.576 § 856,601 1.70
20 05 B37.62 318,810 0183 § 61,484 5 838 & 61,484 § 570,214 % 1,028,295 1.80
TOTALS 7,026,775 $ 570214 8 1,028,285
$ 51,415

ANNUAL AVERAGE 351,338

“iniilal production estimate in year 1 fiom Helioscope model run
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“Initial production estimate in year 1 fram Helioscope mode! run

| Praiect 2 | computed GLo | Date 1aHIC0

| subject Solar Fenstlly | checked | Date
T 1asx Piguelion snd Cost Andlials | sheet safor 54

C. ROI ¥
Annual IRR based
.Production  Eleclricily Eleclricity Annual Total upaon talal
Lacalien fear Capital Cost D&M Cost (KWhr)* [ Savings (5) Cosls Total Savings Costs lo Date  Savings lo dale cosls
Tanks 1°% 147,840 5 205,16 102578 5 041§ 19284 § 146,045 § 19,284 5 148,045 § 11,284 0.08
2 [ 203.10 101,552 0.113 § 11,508 § 203 § 11,506 § 148,248 § 22,789 0.15
67.2 3 (o2 201.07 100,537 0117 5 11733 § 01 5 11,733 § 148449 5 34,522 0.23
K 4 03 189.068" 89,531 0120 § 11,984 § 199 § 11854 $ 148648 5 46,486 03
Nameplale , 5 o5 487.07 98,536 0124 § 12,199 § 157 5 12,198 § 148,845 I 58,685 039
5 oS 186.10 57,551 0.128 § 12,440 § 185 5 12440 5 148041 § 71,125 0.48
T os 193,18 96,575 013t 5 12.885 3§ 183 3 12685 5 148,234 5 83,810 056
8 0§ 1891.22 85,610 0135 & 12,835 5 181 § 12835 & 148,425 § 95,744 065
9 0% 188,31 84,653 0138 § 13189 § 188 & 13,189 § $ 108,834 073
10 ° 05 187.41 &3,707 0444 § 13448 § 187 5 13449 § 5 123,383 0.82
1 .03 185.54 TeT70 0448 § 13714 § 186 5 13714 § 149,887 § 137,087 .81
12 0% 183.68 o184z 0152 3 13pa4 § 184 & 13,884 & 150,171 § 451,082 1.01
13 05 181.65 90,924 0157 & 14260 182 § 14,260 § 150,353 § 165,341 1.10
14 0s + 180,03 0,014 o162 § 14541 3 180 % 14,541 5 150,533 § 179,882 1.18
18 0.5 178.23 B9,114 0168 § 14827 § 178 % 14,827 § 180,711 § 184,710 1.29
16 DS 17645 B8,223 0171 § 16,119 & 176 § 15119 § 150,687 & 209,829 1.39
17 o8 174.68 87,341 0177 § 15417 & 175 3 15417 & 151,062 § 225,248 1.49
18 o3 17284 86,468 0182 § 15721 5 173 s 15,721 § 151,235 § 240,967 1.62
.19 DS 171.21 85,603 0187 § 16031 5 171 5 16031 § 151,406 % 256,998 1.70
20 0§ 169.49 84,747 0193 § 16,246 § 169. 8 16,348 § 151,576 § 273,344 1.80
TOTALS " 1,867,877 § 151576 5 273,344
ANNUAL AVERAGE 93,394 § 13,667
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| projest s.3 . | computed GLo | pate 12n00

| subjest Solar Feasibily [ checke | pate
| rask Piduslion and Cost Analysia . [ stiast 54] ot 54

€. ROI
. z Annual IRR, based
. Produclion  Eleclricity Elaclricily Annual Total upon lotal
Localion Year Capilal Cost . O&W Cast lwWhi)® Escalalion __ Savings (¥ Cosls Tolal Savings Coststo Date _ Savings o dale costs
Tanks 1% 109,780 § 15234 - 76170 § o § 8379 § 109,932 § 8379 3 108,932 § 8,378 0,08
2 (18] 150.82 75408 0113 § 8544 5 151 § 8544 § 110,083 § 16,923 .15
5 499 3 [ 148.31 74,856 0117 § 8712 § 149 § 8712 § 110232 § 25,636 023
e 1 K 4 03 147.82 73,908 0120 & 8,884 % 148 % 8,884 § 110,380 & 34518 031
Nameplale 5 os 14834 73,163 0124 § 8,058 § 146 § 5058 § 110,827 & 43,577 039
G 0s 144.87 72,437 0428 § 9237 § 145 & 8,237 % 110871 § 52,814 048
7 03 o 14343 71,713 0131 9419 § - 143 8 o419 5 110815 § 62,234 0s6
8 0s . 1;11.55 . 70,886 0435 § DEDS § 142 8 5,605 § 110857 § 71,838 065
9 0% 140.57 70,286 0138 § 8784 S 141§ 8784 5 111,087 % 81,632 073
10 0% 13917 68,583 0144 § 8,987 § 138 § 9,887 5 111,287 § 51,818 082
11 oI ] 137.77 6B,8B7 0148 § 10,184 § 138 § 10,184 § 111,374 § 101,803 .81
i2 . 0% 136.40 68,188 0152 § 10,384 § 138 § 10384 § 1511 8 112,187 1.01
3. o5 135,03 . B7,516 0157 § 10,588 % 138 § 10588 § 111,648 & 122778 110
14 ] 133.68 EGB4H ' 0162 § 10,797 3 134 § 10797 § 111,780 § 133,573 119
15 0s 132.35 66,173 0.166 § n0mo § 13z § 11010 § 191912 § 144,583 1.28
16 038 131.02 B5,511 (=4 a1 11227 § 131 § 11227 5 112,043 3 155,610 1.38
i7 05 128.71 64,856 077 § 11,448 § 130 § 11,448 5 112173 § 167,259 1.49
18 05 128.41 64,207 0.182 § 11674 & 128 § 1,674 § 112,301 § 178,932 1.89
19 [ 12713 63,565 D.187 § 11904 8 127§ 11,504 § 112428 § 190,836 1.70
20 D§ 1256.88 62,930 0,183 § 12,138 § 126 § 12,138 § 112,554 § 202,974 1.80
TOTALS | 1,387,010 § 112,554 § 202,974
ANNUAL AVERAGE 69,350 § 10,148

. “Initial production estimate in year 1 from Helloscoge model run

Seg 18
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Dr_aft‘.Ge_othermal Heating/CooIing Technical
- Memorandum

Qaté: Friday, Decer[lber 28,2018
_ Project: De; i\r’[oings Market Dis.trict Master Plan
T To: . City of Des Moines o
From: H‘DR‘Engineerinlg, Inc.

Subject: Geothermal Heating/Cooling Feasibility Study

Introduction & Purpose
Geothermal Heating/Cooling System

As part of an energy evaluation for the Market District Master Plan (Study), HDR was requested to
evaluate the feasibility of including renewable energy elements to increase project value.

The purpose of this technical memo is to provide methodology and results of a conceptual analysis for a
. geothermal energy system. ‘

What is a Geothermal Heating/Cooling System?

A geothermal heating and cooling system uses the earth as a heat source (in the winter) and a heat sink
(in the summer). Inthe winter heat is extracted from the earth, while in the summer heat is put into the
earth. It is important to have a relative balance Between heating and cooling requirements within the
buildings being served; without this balance ground temperatures can change which could affect the
long term capacity of the systém. .In climates where cooling or heating is required for the majority of
the year, géothermal systems are not a good choice.

There are several types of geothermal systems including vertical, horizontal, slinky coil, ground water
and surface water to name a few. For the purposes of this evaluation, information contained is based
on a vertical closed loop geothermal system, also referred to as a ground coupled heat pump (GCHP)
system; the system will be referred to as such in this technical memorandum.

A \rerticalGCHP system is installed as a series of vertical bores drilled into the earth in depths ranging
from 50 to 600 feet depending on drilling conditions and equipment available. This area sees

. installations ranging from 200 to 400 feet with 300 foot depths being very conimon, Bores are installad
in a grid pattern and are Separated in each direction by 15 -20 feet.

hdriqc.‘wm 300 E Locust Street, Sulte 210, Des Moines, |A 50309-1823
(515} 280-4940
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An Individual bore consists of a 5-6 inch diameter hole to the required depth (3007 in this case). Two
small diameter high-density polyethylene tubes fused together with a u-bend at the bottom are placed
in the bore hole. Each bore is completely filled with a sand/grout mixture to provide the thermal
contact with the earth. A common misconception is that water is being puimped out of the ground; in a
closed loop system all water is contained in the piping system and no water is pumped out of the
ground.

Each bore is connected to a header system which is then connected to the main piping system. The main
piping system would enter a.pump house which weuld include pumps, accessories and chemical
treatment, etc,, to distribute the fluid in the system to the required areas in the district. The liquid
contained in the system is a mixture of water and environmentally safe glycol (anti-freeze). The glycol is
added to the system for buildings that may have heating, ventilation and air cenditiening (HVAC)
equipment located on the'roof-(more common for office and retail spaces).

The mixture of water-and glycol is generally referred to as condenser water. The temperature range of
the condenser water for a geotherimal system is typically between 44°F and 95°F. HVAC equipment
suitable for geothermal system use is able to extract heat from the condenser loop even at the lower
temperature and is able to reject heat at the higher temperature. Several HVAC system types are
available for use with a geothermal condenser water system; these HVAC systems are not discussed as
part of this technical memarandum. This HVAC equipment would-be part of the building owner’s
system.-

Assumptions

The following assu'mp"cions were Used in determining the future potential heating and cooling
loads of the district.

1Ton= 12,0_00 BTU
Tons/300" Bore = 1.5 Tons (Can vaﬁy‘based on actual soil conditions)
Area Required/Bore = 225 Sq.Ft. (Based on 15’ grid spacing)

“Areas of possible geothermal well locations where determined by aerial view of the preferred
concept master plan.

Cooling loads are based onlindustry averages (sguare foot/ton) for this climate and will vary
from detailed design calculations.

[For purposes of this analysis, building load requirements are based on cooling. For this region
the cooling load is generally greater than the heating load requirements. If a system is designed
to meet the cooling load it will have enough capacity to meet the heating load requirements.

l1drinc.l:n_m 300 E Locust Street, Suite 210, Des Moines, |A 50309-1823
: (515) 280-4940
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-'BUILDING/GEOTHERMAL REQUIREMENTS

Building Building Area | Sq.Ft./Ton | - Tons i of Required Land Required Land
Type (Sq.Ft.) of Cooling | Required Bores Area (5q.Ft.) Area (Acres)
Residential — " 3,155,283 450 7,012 4,674 1,051,761 24.1
Multi-Family i :
- Retall 136,000 200 680 453 102,000 2.3
Office © 211,200 350 603 402 - 90,514 Zud,
Total 3,502,483 - 434 8,295 5,530 1,244,275 28.6

POTENTIAL GEOTHERMAL SITE LOCATIONS/CAPACITY

Area Available

- Sg.Ft. of Area Available # of Bores Possible % of Load Served
Former Railroad Tracks 105,000 467 8.44
East Area 44,610 198 3.59
Storm Detention 517,550 2,300 41.59
Total 667,160 . 2,965 53.62

Ifthe geothermal system is installed under the storm detention areas there would be some

environmental impacts. These impacts would include a requirement to provide a bentonite cap to seal
the top of the geothermal installation which prevent surface water for penetrating into the geothermal
zone. Capping,ﬁhe system could make any future modifications to the storm detention cest prohibitive.
Along with the bentoqite ca‘p the geathermal piping requires approximately 5 feet of soil coverage
which-would limit the options to-deepen the detention area after the geothermal system is installed.

Cost Information

Costs for installation of geothermal systems will vary depending on drilling conditions, site constraints,
special environmental requirements, availability of drilling contractors, etc. Costs in the State of lowa
can range from $3,000 to $5,000/bore. The following is based on $4,000/bore:

_ Borefield:

Cost to install the full amount of bares required: 5,530 bores x $4,000 = $22,120,000.

Cost to install thé amount of bores based on potential land areas: 2,965 bores x $4,000 = $1.1,860,000.

Pump House:

Estimated cost of the pump.house to be completed during remaining study.

System Distribution Piping:

Distribution piping for the district to be completed during remaining study.

A systerﬁ simple payback analysis with estimated consumer rates will be completed during the

remaining study.

hdrinc.com

(515} 280-4940
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