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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 inflll 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 withm 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 ofDes Moines, Iowa, 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. I ^ ^ T^T I )

MOVED BY TO APPROVE.

APPROVED AS TO FORM:

iW^Jj , ^y/L ^

Glenna K. Frank, Assistant City Attorney (21-2019-4.19)
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CERTIFICATE

\yHQ^\ Gyie)|(C City Clerk of said City hereby
certify-^hat 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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Roll Call #.

s-^

Honorable Mayor and City Council
City of Des Moines, Iowa

Members:

Communication from the City Plan and Zoning Commission advising that at their October 3,
201^ 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 RECOMIVIENDATION:

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

John "Jack" Hilmes
Lisa Howard
Carolyn Jenison
Greg Jones
William Page
Rocky Sposato
Steve Wallace
Greg Wattier
Emily Webb

x
x
x
x
x

x
x
x
x

x

x
x

x

x
x

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

I. 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 Impiementation 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.

Iowa Smart PSannma Lecnslation

The Iowa Smart Planning Act (Iowa Code Chapter 18B) was approved in 2010. The
legislation articulated 10 Iowa 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.

DARTForward 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;
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^
• Opening of a new transit station in downtown Des Moines with launch of a

redesigned route network;
• 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:

• Create a resilient regional economy;
• Improve the region's environmental health and access to the outdoors;
• Further the health and well-being of all residents in the region; and,
• Increase regional cooperation and efficiency at all levels.

Mobi!izinc)_ Tomorrow

Also coordinated by the Des MoinesArea 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.
• Manage and optimize transportation infrastructure and services.
• Improve the.region's environmental health.

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

PlanDSM - Creatincf 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;

• Foster economic prosperity and stability by retaining existing businesses and
recruiting new businesses,

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

• Recognize livability as a key aspect to economic development.
• Foster a sustainable economy.

Community Development Department • T 5^.5.-c:--.4'32
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GuideDSM-Des Moines Strateaic 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;

• Involved community - residents and businesses.

• Thriving regional economy.
• Recognized leader in community sustainabiiity.

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:

• inventor/ and Analysis phase involved staff and consultants gathering information to
leam about the existing environment of the Market District.

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

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

• 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.

• 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 Viilage 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
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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, Iowa Economic Development Authority
Tim Waddell, Iowa 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 Kteppe, 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 Alien, Urban Design Review Board

6. Plan Adoption: Pursuant to City Code Chapter 82, Article ill of the City Code,
adoption of the Comprehensive Plan or any substantial amendment thereof (i.e. Market
District of the East ViHage), 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 ofP/anDS/W.

SUMMARY OF DISCUSSION

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

x
Michael LU(
Planning Administrator

MGLtjh
Attachments

Community Development Department • T 515.283.41S2 y/g
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This document is a flexible tooi, which presents a vision, framework,

principles, and guid&lines for the development oT the Market District of
the East Village in Downtown Des Moines, Iowa. It is important to note
that specific buildings/physical designs have not been determined.

Rather, these designs are conceptuai in nature, depicting possible

imprDvements that wii] fulfill the vision, follow the framework initiatives;
and create the desired district identity. Changes in priorities, budgets.

programming; ancl/or physical constraints will almost certainly occur over

time. However, this plan will provide a foundation and cohesive approach

to future development initiatives, that if generally 'foliowed will achieve the

vision described here within.
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EXECUTIVE SUMMARY

'The Market District is iocated on the east side ^ il'ie Des Moines River, across from Downtown Des Moines and

immediately south of the East Village. itiscurrerii.iydominafed by industrial uses, but is beginning to experience

redevelopment pt-essure, with several active redevelopment projects current^ in the pipeline. Guided by a muiti-

i'aceted master planning process, including a market assessment, public and stakefioider visioning, and a three-day

iterative ciesign charretfe, a eonceptuai master plan was developed for the neighborhood. The goal of the plan was

•to create s walkable urban neighborhood that will support and suppiement the on-gojng redevelopment activity in

both Downtown Des Moines and the Easf Viliage, The neighborhood should be ciiaracterized by low- to mict-rise

buildings with urban character, whereby buildings, and the ubs:, coritEji'K/ci within 'them, wiil address rh& sn'^fct and ^^^""" \

help activate tile sidewalks. Hew development should be pedestrian-onentecf in order to encourage walking and -—-'" \

dynamic street-teve! activity. A variety of uses and building r/pologies wil! be encouraged. Uses will be mixed _/-^""" \
both horizontaliy and vertically within individual buildings- Active uses, such as restaurants and retail stores. will f"'- r-"

be located on the'first level of buildings iocateri at key nodes, whiie office, liospitalitr. and residerrtiai uses will be \ -—.-^

encouraged on upper floors. Elsewhere within the district, residentia! options Will be developed io encourage a • \ • _ \

variety of household types and income levels within the neighborhood. from Miliennials, young professionals, and \ \

famiiiss to empty nesters, retirees, and seniors. Residential options should range from condos and apartments to \ \

missing middle fypoiogies and townhomes. Residential options should also range in aifordabiiity. These uses will \ • . [

be interconnected by a robust mobility neiwork equally serving the needs of pedestrians, bicyclists, vehicles, and \ {

ti-an5it..Th@neighborhoodwiiibeinterspersedvi/ithane1;workaf active and passive parks, open spaces, and trails, \ .

which will also function as the backbone'6f -the district's green infrasti-uctui-e nelworh. Sustainabilit-y features are to \ I
be incorporated throughout the district, and will help define it as one of the most "green" neighborhoods in the Stste \ _/-""'

of Iowa. . \ • ..---""

\ • .---

To help ensure that the goals oT the Market District [Vtaater Plan are met, several !<ey Framework initiatives are \ _.--"'^'

identified in the pian and siioulc! be impiemsnted. Mobili'ty enhancements inciude the appropriste design and "'^ r"'

construction of several new street abgments, the esteiblEsiliment of a hierarchy of streets, the implementation of "~^ ,\ '

a comprehensive bicycle and pedestrian ne'tworic, and the reslization of a more robust transit system wi'thin -the ''^ ^

district. Msw deveiopment within the district wili requirs the completion'of a number of ksy infrastructure projects, '~^,. \

including new sanitary sewer improvements. storm water conyeyance impro'/ements, and the construction of two -s-^ \

!arge storm water de'tention areas. Because the area v.'ilitransiiion into a'dense neighboriiood, severai important ''•-. ^

park and open space enhancsments must be made, including o ny'i/ destination riverfront park that will act as *~^.\

a catalyst for new development projects, -ana a large, naturalized passive park that wilf also function as a storm

water detention area. in addition, an entire suiie of sustainabiiity initiatives should be considered, analyzed for

effectiveness and practicality, and implemented,

if developed according to the master plan, the Market District should yield over 3,400 housing units, with 3,300+

muifi-family units and i00+ townhomes. The mixed-use structures will contain approximately 210,000+ square feet

of office space and an additional 135,000+ square feet of refaii space. Over 7.500 parking stalls are provided in a

number of configurations, incfuding on.-street parking, surface parking io+s, and parking structures. Details of the ^ BOUNDARY / EXISTING CONDITIONS
master plan. framework irnliafives, a,id development yield are includsd on Die foilowing pages.

6 Des Moines Market District
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VICINITY MAP

The Martet District Is located directly to the east of Downtown Des Moines
andto^he^outh_of the core of East Village. The Eowa State Capita! is
iocsted on thie blufT !ine 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 between the two districts.' The
majority of the Market District is located within a 5-minute walk {W mile] of
•the geographic center of the district (the intersection of E. 4fh Street and E.
Market Street). .A large portion of East Viilage is located wi'thin a 10-minute
wait; (1/2 mile) of the center of the Market District. Due to the dynamics of its
location, the Market District wilt likely function as a preciominantiy residentiaf
neighborhood that will support the omcs, retail, and cultui-ai functions of East
Village and Downtown Des Moines.

KEY:

Study Area
Walk Distances

STUDY AREA

The Market District Study Area contains a variety af uses, including office,

retail, residerrtisi (apartments and single famiiy homes), and indusfriai. A

majority of the area is industrial in nature, altliough it wil! continue its transrtion

away from this us& with the pending departure of both the MidAmerican

Energy facility and the City-owned Public Works yard srtes. South of MLK Jr.

Parkway, singie-family liorfles, smali spartmente, and civic uses predominate.

The eastern portion of the Study Area is dominated by heavy industriai uses,

aging railroad infrastructure, snd vacant open space.

KEY:

Study Area

10 Des Moines Market District
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TOPOGRAPHY
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FLOODPLAIN

^iTOnl°S,!n the,P';eviou& £ect'^. ^^ s^dy Arcs fe former Des Moines
S^o^t,Howe:eIlaleve6now Proterts ^'^^a^^
^t^iTelwi".be r£con^^d in'th; ^^d;:^ ^^
^ ^Sl';^ sst1al proEection f^^^"^^
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^^^ofens?m^rsolutionstoadd^sri^^^^'^

lem later in the document ' ' "'"""""'

KEY:

100-rear Roocfpfain

Protected by Levee
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PROPERTY OWNERSHIP KEY:

Property within the Study Area is owned by a variety of owners. However, MidAmerican Energy

significant acreage rs ownsd by the two largest property owners within the citr of Des ^°'"es

district ~ the Ciiy of Des Moines and MidAmerican Energy own a combined L—_J Federal Courthouse
total of 50 acres of the 260 acre.study area. Both owners- have agreed to [——"-] ggiya^ ^y

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

opportunity to transform their existing property wth new projects ths'twill act \~\~\~'\ various Ownershii
as catalysts for future growth and rsdeveiopm&nt within the district.

EXISTING FIGURE GROUND KEY:

The Existing Figure Ground diagram identifies the built form within the Study L - .- . J Existi"9 Buildings

Area. The northwest quadrant of the district [along Walnut Street and Court

Avenue) contains good urban form (density, urban frontages. etc.) and is

iniierentiv walkabie. As one moves to the south and east within 'the district

the urban form and waikabl!ity deteriorate as heavy industriai uses; parking

lots, railroad tracks, right-of-way, and open space become the dominating

features.

12 Des Moines Market District



BUILDING / BUSINESS VIABILITY
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KEY:

Contributing Structur
PROPOSED FIGURE GROUND
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KEY:

Remaining Buildings
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MARKET ASSESSMENT

INTRODUCTION
A real estate market assessment for various uses within the Market District of the East Village Study Area was
performed. This section examines the district's competitive supply and planned projects, its dgvelopment potential.
and provides pre'Uminary financiai projections.

COMPETITIVE SUPPLY AND PLANNED PROJECTS

The competitive supply and osvelopment conteri for each o'f the four product categories/Lises are summarteed
beiow. Key findings include the foHowing;

MARKET RATE RENTAL APARTMENTS

Greater downtown Des i'vioines has ssen substantial new marice't rate rental apartment development in recent years.
This appears to be part!*/ a function of ellanging housing preference and demographies and partly s function of the
City's property tax abatement program for downtown rental apariments. Two projects are currently under construction
within the Study Area. Workforce rentci! apartments should aiso be encouraged. Figure 1, describes the competitive
pattern for market-rate rental apartments.

RETAIL

Larger regional shopping centers in the Des Moines area tend to locate near major interchanges or along high-traffic,
high-accessibi!ity comdors. Figure 2 summsrizes major retail clusters in me'tro Des Moines.

[n the greaier downtown, there has IjEiE-n'f&c&nl rfciaj'l deveiopmenf including the new Hy-Vee store and smaller tenant
retail development north of the Study Area in the East Viliage. All of which are being supported, in part. -by new housing
devslopment that has been developed in the greater downtown in recent yysrs.

OFFICE

Regionaify, iarger, newer Class A office buildings sre located in West Des IVIoines and greater downtown Des IVloines.
Figure 3 shows the distribution of corporate office development in the Des Moines market

in the greater downtown, there has been recent office development induding some smaller bui'dfngs on the east side
oftfie Des Moines River. Figure 4 shows the distribution of corporate office development in ths greater downtown.

HOTEL

HoEel properties inUifc Db,:. Moines market generally follow the freeway network with notable':lustere downtown,
near the airport, and in the West Des Moines area- Figure 5 stiows the locgtions of non-econamy class hotels in the
region.

!n the greater downtown, there has been significant recent hotei development. See Table 1 for a summary of non-
economy class downtown hotels, ftuiiding ages and room counts. Figure 6 shows the dEs'iribijtion oi non-economy
class hotels in the greater downtown area,

^r.^'

Figure 1: Market-Rate Rental Apartments in Downtown Dos Moines

^a^tfs.iifc™.

Figure 2; Major Retail Clusters in Metro Des Moines
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Figure 3: Corporate Office Development in Metro Des Moines

u.lZ>

0 ".(^S.0 0

^ -^

Figure 5: Non-Economy Class Hotels in Metro Des Moines

Figure 4: Corporate Office Development in Downtown Des Moines Figure 6: Non-Economy Class Hotels in Downtown Des Moines
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MARKET ASSESSMENT

DEVELOPMENT POTENTIAL

INTRODUCTION

Based on the analysis or competitive supply, demographic trends, demand and existing conditions within the Study Area, potentia! opportunities for
development within the Study Area have been identified. Note that many of the sites in tfie S'Eudy Area are encumbered by buildings and/or other land

. uses that may complicate redevelopment. Further, it is assumed that the City will rebcate the public works facility out of the Study Ares in the near term
and make fhs parcels available for redevelopment. It is also assumed that off-site infrastmc'tLire needs will be resolved and that a sufficient acreage of

buiklabfe !and exists or can be ma'cfe shovel ready at market-competitive land prices to accommodate projected demand.

DEVELOPMENT POTENTIAL

Devefopment products that may be feasible in'the near to middle term (next 10 years) include:

ResidsiiUai: There are stilt multipis potential residentiaf sites available in and around downtown Des Moines. Thus, the Study Area wilt need to compete

for housing demand going forward.' The following potential for the Study Area is projected:"

- M^jket-Rafe iV[uiti-Fam[!v_Rent3l Housing: Up fo 1,000 unite couid be potentially developed (in addition to those currently in the deveiopmenf
pipeline).

- 'iftforl'forci--; luiuiii-^rnii'f f-'^nlgi [-inLising: St is assumed thatCiiy policy ai'icJ/or other actions vflll be taken to support the development of workforce
housing within the Study Ar&a. Based on other developments in duwnLown, il IE. ai-^Limed that for every 10 units of housing built, one unit wili be

workforce rentai housing afforcfabl& to households earning up to 80% of the area median income (AMI).

- /•'/Frnrdabje l^ijlii-fcirrnh/J^an'KL^i^ng:. Similarfy, housing for iower income households wi!! need external funding suppori beyond the private

sector. For modeling purposes, it is assumed that for every 10 units of housing buiit, one unit will be income-restricted for households earning
up to 60% of AM!. .•- • •

° RetaiE: There are rnuliiijie strong dining nodes in greater downtown already, as well as a retail ciuster in the East Village area north of the Market District
Thus we see the rel'yil potential in the Study Area focusing on serving the needs of new residents. Ws project there may be retail potential for up to

70,000 square i^ei of new retaii'space over the next 10 years. This square footage could include a drug store or smali format grocer. Smaller in-!ine
, retail providing s&rviefaL io residents and visitors would also &e included in this projeciion.

..^k.; d&veiopmenl on ih^ &aLt side of ?r= i-iver [-ias occuiTed in rougfiiy SO,OOQ square foot buildings and has been a mix of Ciass A and B space, it

is projbdcid ('t'la'i. ww Lh& ]-IE:/L rjfccade up to four of (h&s& 50.DOQ square foot buildings (for a total of 200,000 square feet} couid elect to locate in the

Study u.rea. .^ain, Lhei't Eire: c.ffics- sites in other parts or clowriiown, and the Study Area wii! have to competa for opportunities. In addition, a "wiid
card" iTOjur onica ub&r could ei&ci to not locate near the Pappajohn Scuipture Park and instead locate in the Study Area, it is difficult to project the

frequency of such u^isions fau'i, ideally, a master pfan would be flexible enough to accommodate 'an opportunity Hire that shoutd one materialize.

Hotei: Recent hoief activity has occurred elsewhere in tlie downtown. Again, should an hotelier want to locate within the Study Area, the plan should

bef!exib!e enough to accommodate'it However, given the locations of dining amenities and corporate offices, iftlie market desires more hotel rooms

in greater downtown, lacations outside of the C-ludy Area seem more attractive.

Name

Comfort Inn & Suites Event Center

Embassy Suites

Des Lu>; Hotel

Hyatt Place

Residence Inn

Hsmpton Inn & Suites

Holiday Inn Express & Suites

Staybrictge Suttes
AC Hotels by Msrriott East Village

Hilton Iowa Events Center

Renaissance Savery Hotel

Mamott

Faiq'ielU fun and Suites

Hoiel Fort Dsi Moines

Hiiilancl Si'M'ii'ig Ctimsr'.ton /

A^omm
21C Hotel
ilwwm Hcilel EOLS Mftoss
Gray''; Landiiitj Hotel

Class

Jpper Midscale Class

Jpper Upscal Class

jjxury Class

Jpscale Class

Jpsrale Class

Jp per Midscale Class

Jpper Midsci s Class

Jpscsle Class

Jpscale Class

Jp per Upscal Class

Jpper Upscale Class

Jpper Upscale Class

Open Date
lun 1973

3d 1990
3ec 2000

3ac201D

tan 2014
ton 2014

Feb 2016

Mo>/ 2016

:eb 2017

Vlar Z01B

3ct 2018

Renovated

3ct 2018

Under

Conih-urfron

Under

Con^trt/ction

Undet

Cciiij true! ion

fioposed

PropuisJ

Proposed

Roonis

155
234

51
93

127
131
102
111

ias
330
140

417

27S

1^B

120
IV
9S

Table 1: Summary of Non-Economy Class Downtown

Hotels, Building ages, and Room Counts
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PRELEMINARY RNANCIAL PROJECTIONS
Building on the market assessment work, projections of incremental property faxes
that would result if development occurred as projected above were developed. Key
Hnding are suinmarized, belov./:

INCREMENTAL PROPERTY TAXES ,

Incremental property taxes witliin tlia Study Area over a 20 year period were

projected. The goal of these projections was to eslimate the amount of iocaliy
gene rate d funding that ccn.iid be avaiiable to-funcl in'fra structure improvements and
other poientialiy extraordinary costs of development within the Study Area.

The overall base value of the Study Area is approximateiy ;|>25,000,ODO. The
model projected incrementai property taxes from (1) redeveiopi'nent based on fch'e
martet projections above and (2'j growth in the property va!ue of parcels tligt do not
redevelop but appreciate over time.

Preliminary projections indicate thai tiie Sitidy Area could produce approximately
S'111,DOO,QOO in LindiscoLirrtsd inci-ern6ntal property taxes over Ihe next 20 years.
For estimation purposes, we esiimaied the present value or those projected ta,uss
EissLiming 33%cQs1:i;ffLinc]s.Th8e!SUmatecf2Q1Eiva!ueofthis cash flow is roi.igh ly
$77.000,000.

Key assumptions include the foifowing:

development. Estimated Base and Current EAV wers EtHocalecl to each of
these respective analyses based on the estimated land consump-tion of new
development versus the total area of the Market District. Land nesds for
new development were based on SB Friedman's market research and was
estimated So be approximately 10 acres. Land subject 1o inflationary growth
only was estimated lo be approximately 120 acres.

Phasing and Timing of New Product. The volume of new development
brought online and flowing into the TIF projections was based upon [lie
Development Potentiai outlined in Uis Market Assessmenf.

1, Residentiai. Assumed Lo come online evenly, 1 DO units per ysar for (he
first 10 years ofllie analysis period. 80% were assumed Lo be market-raie
units. 10% were assumed to be affordable units affordable lo houssholds
at 60% AM!, and 10% were assumsd to be affordable units afTordabie to
houseliolds ai: 80% AMI.

2, Office. Assumed to come online every other year starting in tlis liret year of
the analysis period in 50,000 SF chunks until reaching 200,000 SF of tolat
new offioe.

Retail. Assumed to come online in 5,ODD SF cliunhs in each new residential
or office'development.

4. Parking. Assumed to come online per standards for other land uses (1
space per each residential unit; 4 per 1,000 SF of office, 5 per 1,DOG SF of
retail).

biencistl, average value per land square foot was dsductect (based on the land
needs of the development coming oniine).

Share of T1F Increment Eligible for Collection. According lo the City of Des
Moines, it is estimated that only S0% of incremen't is eligible for collection by
iheTF.

Tax Rate. The City of Des [uioines provided an estimated consoiidaLed ia;(
rate of 5.00% which was Eissumeci to remain CDnsEanl Ihroucihoul the analysis

period.

Land Use Intensity. The foBowincj estimates of land use intensity were
assumed:

w*':-'*^"'^;*»'rt-'

M [d-rise A]:artniem

Office

Parlciiig

±3 p* ^ - •^
•^^".ni':*..^i;ynni-\_ -_• __ \

105 ctwglllng uniu/ticre

2.3 W,

6G[I stalls/acre

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

Inflation, Reassessment, Rollbach. and Tax Collection. Annual infiation
of 2% with biennial reassessfnents. Rollback vaiues were applied p&r
assumptions provided by the City of Dss IVIoines (56% and 90% or residenfia!
and commercial EAV was ta^'ed respectively), it is assumed that property fax
collections occur one year in arrears.

Estimated Frozen Base Equalized Assessed Value (EAV). For this analysis,
Ihe frozen base EAV has been estimaled using the ralio of Martiet District
properties'total currenttaxable value to the total current taxable value of the
four T!F tax districts in which they are focatsd. This ratio was applied to ths
totai frozen base value of ihe four TIF tan ctisfricls in which Market District
properties are located ta generate an esHmated frozen base yatus for the
Market District properties. • ''

Estimated Current EAV. Current EAV of the [Vlaritei District properties. inflaiect
from 2018 values.

Attocation of Estimated Frozen Base EAV and Estimated Current EAV. SB
Friedman estimated projected incremental taxes from both new development
and inflationary growth in the value of the parcels which do not see new

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

^'^*^w'^"ira
Y^-. • '. 'i',Vi8>(

:.!'*famtfc^A.
RuMdt.rlnl IU^I..ct-1-H..-f

l]l"U-liti

[V.tidrnlb! (EO'in

l;"i.iripr.liaI(riK,HM[i

dlfra-lpei^.

teiaiKpr.r^l

F>Jlf-l-g?l;U-;lr4.-(|:;l

iw,,'u

CT.tCCT

^J;.;:l

117 .W
S3l;™()pianad[U.;tBnnii;F

i Oil; c'OB; [/Tn3; drtn

to.wEHf[""l[r"l".^"dra°'"t"
'" ' I'jyc'Urn hW.n-s lisa

Sim
li.tu

SB.arT

Property Tax Abatement for Residential Property. SB Friedman's mode!
accounls for the City's property tax abatement For new muitifamily properties.
No new value is realized on new multifamiiy value for the first S years, then
phases in at 40% oFvaiuein year 9, 60% of value In year '10, and fuil vaiue
thereafter.

Deductions Assumption. SB Friedman generated a blended base vaiue of
all properly within the TIFdistricL Then, as new development comes online, a

Market Assessment 19
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VISIONING

INTRODUCTION

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

visioning process was coiTiprised of 'three key components: specific interviews with key stakeholders, a visioning

workshop, and a 3-day .interactive design workshop. The vision; .when combined with the site analysis and market
assessment, helped form the principles necessary to guide the effort and vifas manifested in the developmen't program

thg'Lwas used as the basis of design during the design workshop. To guide the planning'effort, a thorough process

for soliciting community inpLrt and estabiishing a consensus-driven vision was undertaken, and is tiighlighted on the

fotiowing pages.

DATA ANALYSIS/ CONTEXT ASSESSMENT WORKSHOP

A day-long worksfiop Vi/as heid on March 28, 201 S. Tins Wortehop v/as attended by key City Staff representing a

'number of City Departments. Key topics-of discussion included an overview of the planning process; a discussion

of existing, planned, and potential development within the Study Area; public reaim conditions, including streets,

rights-of-way, and public spaces; infrsstrLicture needs; and a discussion of !oca!, regional, and naEional precedents.

Workshop discussion !ed to 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 !;ield on May 2nd, 7th, and
8th, 2018, Tlie specific interviews were based on a standard list of questions and were meant to elicit feedback on

the opportunities and chalisnges impacting future development within the Study area. interviewees represented a
variety of s'iakeholder groups, including local property owners.'Iocal business owners, developers, designers, Urban

Design review Board members, and Planning and Zoning Commissioners.

VISIONING WORKSHOP

Avisioning workshop was held on the evening of May 8th, 201 S. City staff, i<ey stakeholders, and the general public

were invited to attend. Farticipsnts were provided an overview of the planning process and participated in a SWOT

Analysis (Strengths, Weaknesses, Oppori.unities, and Threats) and performed a Geographic Mapping Exercise for the

Study Area. Th&SWOTAnalysisaItowedparticipantstoidentify and vote on their top priorities in each category. The

numbers next to each response on the following page identify the top vots receivers based on workshop participant
responses. The Geographic [Vlapping Exercises allowed groups of pariicipants to design their "dream" district Details

of the Visioning Workshop are provided on the foliowin.g page.

^
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VISIONING
Introduction

Data Analysis/Context Assessment Workshop

Specific Interviews
Visioning Workshop



SWOT ANALYSIS

STRENGTHS

Proximity to river • 14
Walkability and proximity to other districts 10
History of area 6
Bike/Ped friendly 6
Nice scale 5

WEAKNESSES

Poor condition of existing infrastructure 10
Lack of workforce'housing ' 7
ND public transit . 7
Lack of sidewalks / streetlights • 6
, Railroad 5

OPPORTUNITIES

Affordable housing 14
Proximity to water trails 10
Proximity to other districts / • 6
Fix MLK intersections / size ' 6
Highlight the river 5
Create a tourist attraction 4
Future development on CIty-owned parcels 4

THREATS

Overabundance of unforciable housing ' n
Not finding it's uniqueness ' . ' .9
Odor B
Gentrification of Bottoms neighborhood 7
improper mix to draw from region 6

GEOGRAPHIC MAPPING EXERCISE

^?'.^<-, ^'
^'''•le'JC?1'';.'-' ^ ^

GROUP 1

Riverfront Park on IVlidAmerican Energy site

Wetlands on the eastern open space

• A "parkway" connecting the two spaces

A bus line on 6th Street

[i/IU/Residentiai as a cateiyst for deveiopment on the joint MidAmerican/City

property

Missing Middle residential lining MLK Parkway

A new elementary school to act as £i catalyst to draw families

GROUP 2

Continue riverwaik to the south

Provide River Trail water access

Develop a small marina south of MLK Parkway

Develop a public parK on the MidAmerican energy site

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

Turn the old RR ROW into a promenade

Scatter outdoor public event space throughout the disfrict

Visioning 23
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Ideas to Test on Monday
.• P-arking: ProjecTby.projeclpr cljstnct5oIytipns,(stFUGtyres). •-
•... Pafts/bp?^^^^iSr@^^^£ffiB?mroed^ea@taian^r§ilizefi, plszas.andforflthera -
• Bementary School: Yes or no, test locations [>llu^-^ 4U

•-(to;̂j^

Court Avenue: Preservation, restoration and Infifl or new devalopment
Large contiguous ownership sites: Pressrifation, restoration and Infill or new
development
Primary N/S Corridors: 4to and 6U1
Primary N/S Comdars: Character - Vehicular or caimed
Primary EW Corridors; Court and &/1LK
Primary E/W Corridors: Character - Vehjcular or calmed

inUmaii^sffllg^tfiBtSI^Ita^^^-^f^BiCTrni^
Drug Store/Crltlcat Cars; Test locations

f}
'G

t)

.^ q
-)0^~^ °

''s c

<9
0

Fb^B^o^

TdKciz^yivJ

^o&/-3ei

}?\n^

DEVELOPMENT PROGRAM
INTRODUCTION

GOALS

Green Infrastructure
E/W slormwater comdors connecting to river
Shared Space Streets
Complele/Green Streets Concepts
Permeable Paving Options
DIstrltafEnergy/GeoltieiTnal.Loop—WherePt
Wast&tieai Options
Other

Strset Qiid: Test reconnections

Density; Tesi building typologles
Trail ConnecUbns: Test locations
Neigtibarhoqri Service Uses; Test locatiofl^ must b.o stratBg'tc
Move Market to East side of river Yes offNc?t
Vacate Raccoon Street to create belter dSc^lbpmenl parcels: Yes of no

Snmnade/lrai) and/or Novelly Slreetcar line?
/erail corridor How address slreet/ROW on south side?

SfR Quiet Zane: Tesl CidenUfy requlraments and rBpnficatjpns),
•Applicable Design JSlandards*:Revlew and test-ror.ramincaHonsi

• Transit: Need and'Pol.enliat Locations (routes and stops)
• Rail Transit; Stop in district? Ramifications?
• Connections across river tQJDowntawn: Howsddress?
• Connections across Court Avenue; How/ address? *
^^^gr|(tflciaiLSnace>emdiammiaa*<EBmiIufflriantari.^jp^

&t Passive,
Active
Playgrounds
Dog Parks
Community Gardens

Skate Parts
Food Trucks
Art
Performance/PreS^mmable
Other

Other



DEVELOPMENT PROGRAM

INTRODUCTION

Based on the findings of the inventory and anaiysis, the market assessment, and the visioning process, and guided by discussions with City staff and key stakehoiders, a development program was created for use during the 3-day design
workshop. The development program was comprised of key findings and specific elemente deemed necessary to achieve the o&jec.tives of the master planning process, and contained key dements to be explored and tested during the
interactive workshop.

GOALS

The goal for the Market District was to create a waikabie urban neighborhood that will support and supplement the on-going redevelopment activity in both Downtown DesMoines and the Esst Village. The neighborhood wilf be characterized

by low-to mid-rise buildings and urban character whereby buildings, and the uses contained vrithin them, will address the street and help activate the sidewalks. New development should be pedestrian-oriented in order to encourage walking

• and dynamic street-ievei activity. A vsrieiy of uses and buiiding typoiogies will be encouraged. Uses wii! be mixed both horizontafiy and verticafly within buildings. Active uses; such as restaurants and retaii stores wili be located on the

first level of buildings located a-t key nodes, whiie office, hospitality, and residential uses wii! be £;ncuuraged on upper floors. EIsfawhei-& within the district, residential options will be developed to encourage a variety of household types and

'income levels within the neighborhood, from lyiili&nruais, young professionals, and families to empty nesters, retirees, and seniors. Residential options wili range from condos and apartments to missing middie typologies and townhomes.

These uses will be interconnected by a robust mDbiliiy network equaliy serving the needs of pedestrians, bicycfists, vehicles, and transit. The neighborhood will be interspersed with a network of active and passive parks, open spaces, and
trails, which will also -function as the backbone of fhe diatrict's green infras'Li-uctLire network. Additiona) sustainability features wi!l be incorporated throughout the district and help define it as one of the most green neighborhoods In the State

ofiowa. The images below show exampies. of various building typoiogies ihai would be appropriate within the Market District,

Example ofMixed-Use Building Typology Example of Multi-Family Building Typology Example of Townhome Building Typology
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Des Moines Marhet District

Create a great, Waikabie, urban district
Do not rename it, call it East Villas e
ShaUld Be primarity residential, providing rooftops a nd feeding the DUieradjaffiN •
ciistrids
Limited naghbnrhoodse^ce retail in'sttBtegic locstiDns'

•• Do pDtmwette farmer's marifflL'fromacrassChe river

District should be urban, walkatale. and bike friendly
D Taamudirecentanphasison bike fadl I ties instead Dfpeclearianfarilities.

Gaalistn create cntical mass and housing Dptions ta support other areas

.Development Program

Midtolong-temnCZOIDl
ResidenGal

Apartments-'I to 6 projeas
100 lo 200 units in each

a TDwnhomes (?)
Office

;ao,Qnos[|.ft.
sa.oaasq,ft. increments

Rel-ail
sa.aaosq.s,

neighliortiDDCi. service
Strateaic locations

Hospitaliiy
Passihle

Framevmrk SeiriBnts frnm Previnus Plan

faisting Buildings (figure GrouniJ)
Builcjings and Business. Viability (figur& groundi wlh EcanorriEally viaMe'build ings in
hold) . •

Patentially Viable BuiMings and Businessesto remain (ficiurG around, otlnersdiileted) •
Property CWiersllip
Site Importance
Views and Corridars
Hodes and Gateways
Building Use
Open an d. PQ b lie Space
Transit Routes
Bicycle Routes and Trails
Sustainafciility and Infrastruuure
Master Develop merit Co hcept Plan

IdeastoTestonMondav
Parking: Project by project or clistnct-solunons (shwbJrEs)'
Parlts/Open Spaces; Riverfrant Prngrammed, eastem natLiralized, p]aras,..aftd/or others.

Bsmeritary Schaol: YesDrna.tEStlocaliBns

Development Program

Photos of current Conditions in Market District Study Area

Court Awnue^ Presen/atibn, resloration and Infill or new development
Large conh'guous ownership site.s: Presewabnn, restoratiaFi ancl.lnSII 'ornein,

development
Primary N/S Cnrridors- 4" and B"'
Primary N/SCorridDrs; Character-Veliiculgr or calmed
Primary 6W Corridors: Court and MLK
Primary EM Corridors: Character - Vehiujlar or calmed
EfW Cnmplete/Green Corridors MarkeLSlreetand/arvacaleclRRcarfiElor
Drug StorE/Cntical Care: Test iDCatlans
Sust&inable Elements: Test

Green InFrastruaure
o 'E/Wstorrnwatercarridorscnnnecting toTter
o Shared Space Streets

Complete/Green Streets Concepts
Permeatale PwinQ aptiohs
Distrid'Eneray/GeoyiemialL^op-. Where?
Waste He.at Options
Other

'StreetGrid; Testi'ecannection&
Density; Test building typalogies
Trail Connections Test lacations
Neighbarlioad Ser^lce.UseS: Tesl locationE, must be stralegic;
MoveMarketto Eastside nfriver 'I'esorNa
Vacate Racuon Streetto create Sjetterdevelapment parcels. Yesar.na

Vacated Rail Corridor: Promenade/trail^ndi'orMavEltifSireetrarlme?
Active rail corridDr: hlDWadciressstreet/RDW an south'sitie?
RR QuietZone: Test (identify requirem>nts and ramiiications)
Applicable Design StandanJs. ReweW and testfor rarrijRcations
Transit; Need and Potential Loratians (routes and'stops)
Rail Transit Stop in district? Rgrnificatians?
Connections across.ri'/erto DDWECWK How address?

Connections'across Court Avenue: 1-1 ow address?

Psirli/Open Space Programming - Fam'ly Oriented: Tesl
Passive
Aclive
Pl ay g rounds
Dog Parhs.
Camm unity Gardens
Skate Paris
Foot! Trucks
Art
Psrfu tmancEi'Proc|ramm3ble

o 'Olher

Other

Development Program 27
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DESIGN CHARRETTE

INTRODUCTION

The focal point of the t\/!arhet District master, planning process was the Design. Charrette. The Charret'le was held over

athree-day period from June 4th -6th, 2018. The Charrette merged the results of the site inventory and analysis,

market assessment, visioning process, and development program. The focus of 'the Charrette was to develop a

conceptual master plan far the Market Distric't Study Area.

The Charrettewas staffed by design projessionals from a variety of backgrounds and speciailies, including urban

planning and design, landscape architecture, transportation planning, site/dvil engineering, and market/reai estate

advisory services. Held over the course of three days and attended by City staff, elected officiafs, key stakeholders,

and the general public, the iterative process contiriuaiiy tested ideas and concepts and made revisions based on input

received from the participants during evening pin-up sessions. Ideas were continuaily refined, so that by the end of

'day three, general consensus on the key temework elements and devebpment concepts to be included in the master
plan had been achieved. The results of the Design Charrette are included on the foifowing pages.

Photos of current Conditions in Market District Study Area
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MASTER PLAN
Design Charrette

Master Pfan



DAY 1:

•^»^^<w--^

A^fc]£ C&NT'l&iUOuS Ow^£K Sl-r£S

JUNE 4TH, 2018

Day one of the Chan-ette explored a number of concepts .for the Study Area. 'These concepts'focused on key

'big picture" organizational aspects of the district, including future street typologies, the future street grid. district

parking,'conceptual park and open space system, and initial sustainabilily elements.. A number of sits specific:

elements were also examined. -These included infill development along CourtAvenue, deveiopment.optionsforthe

large contiguous parceis owned by MidAmerican Energy and the City, locations for neighborhood service retail. and

contextual development options south of MLK Parkway. These elements were presented and discussed, during the
day-ons evening pin-up session

K^^^w

MARKET
-DISTRICT
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DESIGN CHARRETTE

DAY 2:

t*r--^^
•-ss^^Sii

^»w^^^l
W^^iJil
^"^ ' \A-ria. ^?S. °-Tra -J-'-n"A ^^—^-

-".<^y^^3...%^ ^^^-'^
r _ -"

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 eisments, induding the street fypologies and street grid, the parlt and open space system,
and sustainsbility elements. Details were added to a,number of features, and site-speteific elements, induding the

. riverfront and nal'uralized parks, potentia! street sections, the prcimenade, and soLrth of MLK Parkway deveiopment

typologies. Ail elements were then consolidated into an overall conceptuai plan diagram of the district, and then

presented and discussed during the day-two evening pin-up session. . .

S.TP&ETT?/^'^- SEc.-pyy^
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MASTER PLAN

During the weeks Following the Design Charrstte, key findings were vetted with City of Des

Moines staff and members of the Urban Design Review Board. Where necessary, minor

revisions and clarification;, wfcrs mad£, and details were added, images and graphics

' prepared in color pencil snd marker OLinng the 3-day charrette were.digitally re-drawn and

rendered in cdor. The resu!ti> are hi&hiicihted and documented on the following pages.

0

0

®

©
©

®

DESTINATION RIVERFRONT PARK

EAST VILLAGE PROMENADE

MARKET STREET PLAZA

COURT AVENUE CYCLE TRACK

SUSTAINABLE ENERGY - SOLAR

SUSTAINABLE ENERGY- GEOTHERMAL LOOP

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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FRAMEWORK ELEMENTS
Overview

Mobility
Key Infrastructure

Park and Open Space System

Sustainability
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OVERVIEW

INTRODUCTION

During the course of the master planning and design process, several

prominent features anc! initiatives were discussed on a recurring basis. Due

either to their prominent role in the plan, or •their relevance and impact on

other elements, these features came to fcie known as FrameworK Elemen-ts.

These Framework elements are discussed in further detail on the following

pages.
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SITE IMPORTANCE

A -.iynincEjni amount of property within the Study

Are? IE. ovi'fioi.t by two key property owners - The City

of Des Mcjmes and MidAmerican Energy. Boih of
these property owners have plecfged to uacate their

•faciliiies within the districi, ultimately mafting llieir
respective properties available for redevelopment. It
can't be overstated how significant anct unique of an

opportunity it is to have such an abundance ofweii-

located properii/ positioned to act as a catalyst for
redesvdopment within the dislrict. It wiil be important
to work with both entities to ensure that iheir respective

properties transition into projects that add value and
benefit to the Market District.

KEY:
MidAmerican
Energy Site

City Property

MIDAMERICAN ENERGY SITE

As discussed in the previous seclion, MidAinerican Energy

owns a significant amount of Isnd within the Study Area.

l-low'ever, a large portion of its property Is contamingfed.
Due to its strategic location along the merfront, the planning
process tQsnti'fied ilie portion of their property as the

preferred location far a dastination riverfront park that would

act as a catalyst for ctisfrict-wide redevetopment. In order
to realize this vision, sll appropriate Jurisdicfions, incluciing
MidAmerican Energy, wil; need to work togeUierto snsure

that the design oflhis park abides by the restrictions placed
on mis properiy and achieves the vision and goals for this

park as set out in ihe Marhet Dislrict Master Plan.

KEY:

c_-
Contaminated
Area

MidAmerican
EnargySite
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-— New Street Segments

Street / TO? fo Vacate

fROPOSED BLOCK STRUCTURE
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Developmem Blocks
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MOBILITY

INTRODUCTION

Traveling to and from ones daiiy destinations is a key part of
most everyone's typical day. As a result ensuring mobility and
accessibility should be a key element of any master planning
process. This means'designing not oniy for, persona! vehicles,
.but for pedestrians, bicydists,. transit/ and the distribution of
goods. With this as a goal, there are a number of Market District
Framework Eiements that relate to mobility, which are described
on the following pages.

STREET HIERARCHY

When Grafting g new district, It Is extremely importanl to identify ^
and estabfish a hierarchy of streets. It is imporfantto noLe'thatali
streets do not, and shoLi!d not, iook and function alike. instead,
they should be contextuai with their purpose and location. For
ttie Market District, this means establishing a variety of street
typolagies, inciuding Special Streets, A Streets, B Streets, and
C Streets.

Spec'iat Streets are ihoae Linique, one-qf^a-ltind streets that liave
no equal within & given ares. A good example o'f this is MLK
Parkway. This e-dsimg stre&t functions as a regional arteriaj,
but is designed as a (jcirk'A'ay, with wide landscaped medians
and parkway strips, bike lanes, a parailel shared-use psfh,
and streetscape enh-ancements at key intersections. With the
exception of reducing ?e tLirnmg radii at key intersections and
providing enhanced pedestrian refuge islands at key crossings.'
this street should remain as it is. In terms of new Special Streets,
three are proposed for fhe district One is the East Village
Promenade, another is a'new pedestrian street that bisects the
proposed naturalized park on the east end of the Study Area, and
•ihet'n'irci is Maricet Street which'linlis the two large parte. Each of
these will be highlighted in the Parks + Open Space Framework
section.

A Streets are the primary streets within'a clistricf and are lined
, by mixed-use buiidings 'that frDnt onto, and address, the street.
Buildings fronting onto A' Streets often have streeE level active
uses, inciuding retailers and restaurants, Residentia! uses along
A Streets should have ground level doors into eacfi unit. Urban

KEY:

A Streets
•»m B Streets
• • • C Streets

a=s s= .=5' pedestrian Streets
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frontage is required, but blank walls are avoided. 'Parking is provided on-street, or in surface parking lots or parking
3tructures thai: are loca'ied on the interior .of their blocks. Streetscape enhancements on A Streets are significantly
more robust than -those on'other street typologies. As a resuit, A Streets are typically sought after addresses due to.
their special character and high levet'of street-ievel activity.

C Streets are the opposite of A Streets. C Streets function as service and access streets, and are often lined
by surrace parking lots, entrances to parking structures and lots, service courts and docks for adjacent buildings,
secondary and tertiary pedestrian entrances, and blank walls. Building frontage is opfional. As a result pedestrian
activity on C Streets is typically rather limited. Because of this, streetscape enhancements are pr.ovided, but to a iesser
degree than either A or B Streets.

'B Streets l:a!i in-between A Streets and C Streets. Urban frontages are recommended, but not required. Where
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
Streets, but greater than those Vna\ occur on C Streets.

C Street Example
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MOBILITY

STREET SECTIONS

The sii-eet network wii'hin ti-ie IVIarket District is designed to
3ccornmcrdaf& pedastrians; bicyciists, and-vehicles. Traffic

cairning Siemens such as riciiTow traiTtc-^ries, on-street parking,

comer bulb-outs; landscaped parkway sirip& and generous
sidew&H^ are incorporsiied ihroLigi-iDUt ihi; netghborhood. The

cltEiirict's interc'jnnected airesl rework will help disperse trafflc

within the neighborhood and ailow muiliplfc opiions arid flexibilriy
for ciiose moyinc; thrdugn the site. The iliustfated street sections

on uie 'Folio uifinci psgei. conceptually identify the proposed

rightso^-wsy cind r&cornrnsndsu' functions for the various street
sections.' A traffic; study wi.il b& n&fcd&d to finalize roadway design

recommendations, as achieving 'the intended sirest character

w'\\\ require balancing the needs of ped6&iri£in&. bic'./dists, and

vehicles. All streets within the district, &.xep[ for iVfi-K, are
intended to meet'the' design-criteria setfprth in the ii/ioveDSli/1 and

Connect Downlown studies. Move DSIVI recommends a maximum

speed limit of 25 rnph, a' maximuiTi travel !ane width of 10', and

a maximum curb Radii of 20'.. 11' lanes and 25' curb radii are

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

route.

KEY:

100' ROW- E'Court Avenue

84' ROW-SE'4tti Street

BO' ROW

80' ROW-E Market Street
i-G6' ROW

66' ROW-Raccoon Street

;:,;:---:-;] Alleys

E MLK Jr. Parkway
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100' ROW: COURT AVENUE
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East Court Avenue is an A Street
with a 100' ROW. As one of the
primary east-wesi streets in the
district it links Downtown Des
Moines with the State Capital
complex. Over time, 'the street will
be lined with mixed-use buildings
and active frontages. Wi'thin the
ROW, it wil! contain s traffic isne
in each direction, parking lanss
witti permeable payers, wide
landscaped parkway strips, storm
water planters, a cycle track, and
a generous pedestrian promenade
on each side of the street.
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MOBILITY

>

Rendering Location Key

Examples of a cycle track located along^an A Street
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MOBILITY

84' ROW: SE 4TH STREET

SE 4th Street is an A Street with an 84' ROW. As one
of the primary north-south streets in the district, 1t links

MLK Parkway with the East Village district. Over time,

the street 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 paver&,

wide landscaped pari<way strips, storm water planters, and
generous sidewalks on each side of the street

^Bta^.yGSKcc—sx^— _j
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^^':^:'^.

46 Des Moines Market District



80' ROW: E MARKET STREET
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E Market Street is an A Street with an 80' ROW
It is a Special Street, functioning as a green
connection between the destination riverfront park
and the naturalized park on the east edge of the
district, ft should be designed as a shared-space
street, accommodating pedestrians, bicydists,
and vehicles equaiiy. The curb-less street section
will be lined with mixed-use buildings and active
frontages. Within the ROW, if will contain a
traffic Sane in each direction, parking lanes with
permeable payers, 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 on each
side of the street. Paving should extend fronn back
of curb to building face only being interruptsd
for street trees. Trees should utilize a I'ree grate
system induding permeable pavers and structurai
soil cells to maximize soil conditions for each tree
while accommodating a iarge amount o'i' paved
pedestrian space. Buildings are allowed up to
a 5' setback to accommodate outdoor seating
and patio zones. Outdoor seating and other
furnishings may reside in the ROW but may not
encroach on the middle 7' sidewalk zone. Boilards
or other vertical elements are encouraged to help
delineate space in winter months,

A-TYVV-U
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MOBILITY

80' ROW

Multiple streets within the district will have an 80' RpW. These wiii.
include A, S, and C Streets. Wthin the ROW. these streets will-

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

parkway strips, and generous sidewalks on each side of the street.

A Streets will be more generous in their amenity package, with

.permeable payers in the parking janes, extensive.iandscaping.

along the parkway strips, and storm water planters. B and C

Streets wi!I hgve a diiTiinishing gradient of arnehifies (permeable
payers, landscaping, street furniture, cireen infrastructure, etc.);

wi'tli B Streets less generous than A Streets, and C Streets less

generous than B Streets,
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66' ROW
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Multiple streets within the district will have a 60' ROW. These wi!l
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 their amenity package, with permeable pavere in
the'parking lanes, extensive landscaping a!ong the parkway strips; and
storm water planters. B and C Streets will have a diminishing graclient

of amanities (penneable pavers, landscaping, street furniture, green
infrastructure, etc.), with B Streets less generous than A Streets, and C

Streets !ess generous than B Streets.
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MOBILITY

,66' ROW: RACCOON STREET

Raccoon Street is a C Street with a 66-' ROW. [t
has two primary functions ~ if is an overfancf path

used to vacate storm wafer during heavy rainfal!

events, and it is a parking lot (designed as a street)

to help accommodate parking on the. adjacent

under-sized cteveiopment blocl<s. Within the ROW,

if will contain a trafEic iane in each direction, angled

parking with permeable pavers, landscape islands,

and 6). sidewaiks. Due to the narrow ROW and

the need to increase the parking yield through the
use of angled parking, an additional 2' easement

wi!l be required on each side of. the ROl/V so that
parallel 6' sidewalks can be provided.

^^fv'^^'.^:
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ALLEYS

in many cases, alleys wiil be required in order to service rear-loaded residential projects, such as

townhomes. Where alleys are located, they wi!! require a 30' ROW. • Alley paving should be IS' wide (to

allow "yieid" passing when necessary). A minimum 12' parking apron (in front of the rear-loaded parking
garages) should be provided in order to provide ease of turning movement into and out of the individual

garages. The alley extending east along Raccoon Street wit! also provide access to the City's pump
station..

I* - u

Example of alley serviced rear'loaded townhomes
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MOBILITY

TRANSIT

The Market District i-ids significant poientiai to transition into a
dense, vibrant, pedestrian-oriepteci urban neighborhood. fn order
for it to achieve its full potential, it will need to reduce its reliance
on personal vehicles and the resulting need to park them; whidi
ultimately encumbers valuable rea! estate arid its associated

• deveiopment potentia!, and instead focus on developing around
a multi-modal transpori'ation framework. A key element of this
framework is a viable transit system. Currently, oniy the extreme
north&rn portion of the Study Area is served by transit. The
free D-Line, which functions as a "waik extender," runs on Court.
Avenue on 10-minute headways, creating a ioop tfist provides
service from the EastViilage to tiie Western Gateway. The'D-.Line
connects 'the Capitol Complex. Historic East Viifage, Downtown,

'and the Western Gateway.

In the future, additional service will be necessary in order for
the Market District to reach its full potentiai. The IViLK Express,
which will provide service along the EVlLKJr. Parkway, will connect
the metre's eastern suburbs with the DART CentraJ Station in
Downtown Des Moines. This express service will provide regional
connectivity to DARTs central mobility hub and, in essence, the
entire metropolitan area.

tn ordsr to fully serve tl'ie resicients, empioyees, and Visitors of
the Market District, a new route should be initiated that connects
the D-Li'ne with theMLK Express'through the heart of the Market
District. Tliis new service would run down E 4th Street utilizing an
enhanced bus veiiide or an autonomous 'shuttle. Providing Iaea!
?nd regional transit connections; it would idealiy run on 10-minute
headways, .and provide access to s variety of destinations, including-
the Historic East Village, Capita! Compiex, Downtown, Western
Gateway, DART Central Station, and the resulting remainder of
the me'iro. This new service, with its iflherently vaiuable local
and regional connections, would greatiy reduce dependence on
personal vehicles vifithin the district, thereby aifowing it to deveiop
at a much higher density' than would ofherwiss be the case.

KEY:

Market District Connec-lor [Future)
—• MLt< Express (Future)
• D-Une [Existing)
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MOBILITY

BtKE + PEDESTRIAN NETWORK

.The Martet Districi wil! contain a robust bicycle and pedestrian
network. Every street wKhin 'the neighborhood is iined 'by a 6'

10' sidewaik in order to encourage walKing, These sidewaiks
are typi.caily piaced'a minimum of 8' befiind the back of curb,
allowing the parkway strips a sufficient width to accommodate
sd'eei trees and landscape planters, and enough space for piowed
;,now to accumuiate without coiiecting on the adjacent sidewalk.
TI-12 eniire network wouid be designed to De fully accessible and
ADA ccimpiiant.

The neigi'iborhoocS also coniainc an interconnected shared-use
p&ih i-iei.'i-i/oit thai ii'K&ri'eic&a wilh Ihe existt'ng trai! routes along the
ri'/erfroni and iViLKJr. Pfai-Kwai;, Speciaf elements of the network
li-iciucle [.he Essi urii!yg& Fi'omb'nadc/Traifandthe Court Avenue
Cycle Tracl;, which srfc sach i;lei;cribed in greater detail in this
tioctii-usnt. The n&icjhborfiuod's bici/cle and pedes'trian network
cf^a'iss a variety of roLi'is^/fOups u:ssiu[ for short, medium, and

]&ri£i wslks/runa/rid(::=i snc! siiiowii ior &a:,'/ and direct connectivity
to adjac&nt neighborhocids ancl cjovi/rtiovi/i'i Des ivloii'ies. On-street

. bite lanes, outlined, in liie Connect Downtown nudy, are also
recommended on 6th Street and E MLK Jr. Parkway.

In'addition, two recommendations are made that wouki facilitate
easer pedestrian crossings at key intersections. The first is th.e
estabiisiiment of pedestrian refuge islands within the median
or MLK Jr. Parkway, These enhancements, to be'made at the

•signaiized intersections, would provide mtd-crossing safety
enhancements, as weii as .amenities, for pedestrians unable to
cross the entire width of the parkway during one signal cycle.
This, combined with the reduction'of the corner turning radii at
aii of the intersections aiong MLK Jr. Parkway, woulc! caim traffic
entering the Maitef district and make'for a safer pedestrian
environme'nt.

KEY:

Existing Shared Uss Path

• N • Proposed Shared Use Path
•^^™ CdurtAve. Cycle Track .

u a 'a On-Street Bike Lanes (Connect DT S1udy)
Sidewalks

• Pedestrian Refuge islands
Reduced Turning Radii •
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54'..Des Moines Market District



ExampSe of an Urban Streetscape with a Mixed Use i=rontage

Example of a Pedestrian Promenade

in an Urban Setting'
Example of a Sidewalk Retail Frontage Example of a Shared Use Path in a Naturalized

Setting
Example of a Pedestrian Refuge island along a
Parkway
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KEY INFRASTRUCTURE

INTRODUCTION

The Market District of the,East Village is an old industrial neighborhood that
contains .above- and below- ground infrastructure that is well beyond i't&

useful life. While the majority of the existing public infrastructure will need
to be either abandoned or reconstructed over an extended period of time,

there are several key infrastructure improvements that are required in the

stiort-term to provide tie necessary servicesto existing and Future private

. development projects and to'act as a cataiysf for acfdiliona] redevdopment

within the neighborhood. There is special emphasii- placed on the

msintenanca of existing drainage patterns and providing proposed storm

sewer improvements to address existing storm sewer capscrty deficiencies
within the neighborhood, which has resulted in five. recommended projects

within the StLidy'Area, Defaiied technical memoranciums for each of these

key elements, along with associated recommendations, are inciuded in

,ths Appendix.

PROPOSED SANITARY SEWER IMPROVEMENTS

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

these existing capacity issues, there are three recommended projects at
various locations within the district, as shown on Figure 2.

200 Block of East 2ncf Street Conveyance improvemente

East Market Street Conveyance improvements - SE 6th Street to East

Detention Basin

Capitol View South Storm Sewer Improvements

SE 4th Street Conveyance improvements

Raccoon S'lree't Conveyance improvements (SE 5th Street to SE 8th

Street) •

Figure 1: Proposed Sanitary Sewer Improvements

PROPOSED OVERLAND STORM WATER ROUTE

As the neighborhood contfnues to redevelop, and parcels are combined

into larger project sitas and the future street network is altered; }i will be

critics! to maintain emergency overiand storm water'flow paths. To ensure

this, it is recommended that the Raccoon Street over!and storm water

flow path be maintained witiiin the existing public right-of-way width, The

alternative to maintaining the existing overland storm water flow path would

involve moving the Raccoon Street storm sewer and overland flow path

south to & 60 foot wide drainage easement north of East Martin Luther

King Jr. Parkway. These options are shown in Figure 3,

Figure 2: Proposed Storm water Conveyance Improvements

Th& rfcGumm&nci&d approacli to meeting iu'ture sanitary sewer'service

..demands is 10 CLjri^lruct 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 Street, on property owned by the City. The proposed aravlty.
trunk sewer w'ouid extend from the pump station along ?e alignment

shown in Figure.1. Tfiis proposed saniten.' sewer alignment maximizes

opportunities to connect future services as redevelopment continues in
the neighborhood.

200 Block of East
2nd Street ,.

4th Stre

Proposed Gravity Sewer
Optional Gravity Sewer
Proposed Pump Station

Proposed improvements
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PROPOSED STORM WATER DETENTION AREAS NEW STREETS

The'Sfudy Area has an existing storm water detention basin iocatecl at the
sast end of East IVlarke'E Street. This basin is recommended for expansion

in order to increase storage capacity to approximately 50 acre-feet The
benefit of e;;panciing this detention baslo is a reduction of the flooding risk
to the Market District of tl-ie East Village neighborhood. The expansion

project should include a more naturalized drainage basin aesthetic, native

landscaping, and public ameni'ties. Figure 3 provides the location and

general size requirement of this de'Lention area, along with the one located
in Cochran Park.

Findings from the traffic analysis support the piannmg efforts within the neighboitiood to reconnsct the street grid system to support new development

Scenarios modeled to review conditions after completion of the complete grid nelwork confirm that the impact of additionai street connections are positive.

Traffic syialysis considering both the before and after conditions of redevelopment within the Market Dis'irict noted a slight drop in average speeds when adding

new trips from new Market-District [and uses. The drop in average speeds was small relative lo conditions before redevelopment, indicating that the proposed
streets within the district can adequately handle the additional traffic. It is recommended that the City wori< with developers to complete the proposed street

grid network as redevelopment occurs within the neighborhood. The before and after street grid improvements are shown in Figure 4.

Figure 3: Proposed Overland Storm water Flow Path and Detention Areas Figure 4: Existing Street Network Figure 4: New Street Network

^.

^; \ \^\ii\\\\

Proposed Overland Flow Path
Optional Overland.Flow Path

Existing Streets Proposed Streets
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KEY INFRASTRUCTURE PRIORITY PROJECTS

Sanitary Sewer Improvements

Ra cco on Street Conveyance Improvements (SE 51il

Street to 5E B"' Street)

SE 411' Street CDnveyance ImproVEments

E Market Street Detention Basin Capacity .

Improvements

Raccoon Street Overland Flow Improvements [SE
B'h Street to SE ll* Street)

E'tVlarket Street Conveyance Improvements

betwean 5E 61b Street and detention basin

E Walnut Street Conveyance ImprDvements

Subtota;

30' ROW Alley Improvements

65' ROW Street Improvements

Raccoon Streettmprouements

80' ROW Street Improuements

East Market Street Improvements

East 4"' Street Improvements

'East CourtAvenue Improvements

Subtatal

TOTAL

bescripttan

New gravity 12" sanitary sewer main from E4? Street at the Iowa Interstate Railroad trades, south to Elm

Street, east to SE 7U1 Street, south to Raccoon Street, east to a new sanitary sewer pump station, new sanitary
seWerforcB main to vicinity of SE 20"' Street

Replace storm sewer between SE 5th Street and SE 3th Street with 30-tnch up'to 42-lnch RCP (pipe capacity

ranges from 25 to 60 cfs). New 48-inchRCP along SEE"'Street from RaccDan Street ta detention basin.

Fteconstruct Raccoan Street with a typical urban street section for a 56-foot wide public right-of-way.

Replace storm sewer on SE 4th Street, batween Raccoon Street and Scott Avenue, with 4B-Inch HCP (pipe

capacrty approximatety 65 cfs)

Increase storage capacity of detention basin to approwmately 42 acre-feet.

Construct a new IS-inchRCP outlet from the dstention basin.

Lower Raccoon Street by 0.5 feet from 5EB>llStree't to SE II111 Street (cu!-de-sac) and raise the ground

elevation outside of the ROW by 2.0 feet Construct a 48-inchRCP eulvert through the railroad north of
Rsccoon 5treet to connect overfand flow on Raccoon Street ta the detention basin,

Increase the conveyance capacity between the detention basin 3 nd'E 6U1 Street to approidmately 250 cfs and

add a flap valve on the detention basin end of the pipe to prevent flow from leaving the basin.

Resllgn the storm sewer to increase the capacity to 10 cfs In the alley south of E Walnut Street, between E 2nd

Street and E 3rd Street. Connect 15-inch RCP storm sewerto E 3"1 Street sewer.

Reconstruction of alley within public ROW. Project limits to be determined based on proposed prwate

development. ' i

Reconstruction af street and streetscaping within public ROW. Project limits to be determined based on

proposed private deveiopment

Reconstruction of 4 blocks of street and streetst:apmewithin G6'wide public ROW, Front-end parking on both

sides of street

Reconstruction of street and streetsca ping within public ROW. Project limits to be determined based on

proposed private deveiopment

Construction of 7 blocks ofshared-space street and streetscaping vrithin public ROW.

Reconstruction of 7 blocks of street and streEtscs ping within B4'wide public ROW.

Rscanstrurtioneif S blocks of street and streetscapingwtthtn 100'wide public ROW.

Estimated Cost

$3.81VI

$2,3M

$a.m

$2.0M

$L5M

$1.5 [VI

50.2M

$iz.on/i

$0.2IV1 per Block - $1AM total

$0.5[VI per Blade- $9.5M total

$2.4M

$0.6M per Block-$U.4M total

$5.6M

$4.2M

$5.M

$39.5M

$51.Sh/I

Priorltv

1-Project addresses current sanitary sewer capacfty issues In the Market District

neighborhood.

2 - Project addresses current S-year event sewer deficiencies.

3 - Project addresses current S-year event .sewer deficiencies.

4^ Project needs to be completed prior to E Market Street and Raccoon Street

overiand flow improvements to ensure there ts adequate storage capacity,

5 — Project addresses current and future 100-year event deficiencies.

6 -Project reduces fbodine during the larger rainfall eve nts throughout the

North of E Market Street area.

7 — Project addresses a localized flooding issue and would likely be completed In

combination with another prqjert(!.e. street replacement)

Priority to be established by proposed private development.

Priority to be established by proposed private development.

Priority to be established by proposed private development.

Priority tD be establbhed by proposed private dEVeIopment.

Priority to be established by proposed private development.

Priority to be established by Capital Improvement Program.

priorrtyta be established by Capital Improvement Program,

1. The storm water improvement projects that accur within existing pavement ilmits include improvements to restore the street to Exbtlne ccinditions. These projects do not include full street reconstruction and streetsca ping enhancements. The exception is the reconstruction of
Racco.on Street'from SE 5UI Street to SE 8th Street, which estimates cost to reconstruct entfre street to the Market District Master Plan typical street section for 66-ftiot wide public rlght-^f-wav.

2.. The individual street improvement pfoj'ert costs could be shared by public and private entities.

3. The indh/tdual street improuement proJeatsforSO', 66', and 30r wide right-of-wav widths have costs provided per city block because these projects will he defined and prioritized by future development phasing tn the neighborhood.
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PARKS + OPEN SPACE SYSTEM

INTRO

The Pan; and Open Spscs S'/a'iern fLonsists of different types of
open spaces that respond to bu'th c&rnrnunity and environmental
needs. TIie plan identifies f<ey locau&ny 'that provide opportunities

far a variety of open space amenities, such as parits, public plazas.

green streets, promenades, trails, and.naturalized areas. Passive.

and nafciraiized areas are typicaliy located along the river or are

co-located with the detention basins, while public spaces ideal for

programed activities are located at key focal points throughout the
neighborhood;

KEY:

.i Parks/Pedestrian Spaces

Destination Riverfront Park

East Village Promenade / Trail

Market Street Ptaza

Shared Space / Graen Street

Natur.alized Park

' Colien Part Enhancements '
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Example of Programmable Urban Park

Exsmple of Naturalized Storm water Park

Example'of Urban Promenade and Trail Example of Urban Plaza
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PARKS + OPEN SPACE SYSTEM

DESTIMATION RIVERFRONT PARK

62 Des Moines Market District

Putting Green

Outdoor Reading Room
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Art sn the Park Adult Play Dog Park
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PARKS + OPEN SPACE SYSTEM

'-^^!:
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NATURALIZED PARK - WEST

A larye naturalizecl parlt sliould bs cpnstrLtct'sd on ths east edge ol;the Market
Oisiricl. This park will bo a passive counler-point '10 t['i& highly programmed
and aciivaiecJ riverii'ont par!-, propused for the west side ofihs distric't. The
passive park's primary respond bility is to'cl'itain and ireat storm water from
within the district. The western portion of the passive park will be more
structured in nature, and act as a "town square" for 'the adjacent residen'tial
units. The square should contain a large passive lawn /detention area,
•a pavilion and/or restroom siruciure, a children's playground, and other
neighborhood recreational amenities. Storm waier frpm the previously
discussed overlaid flow path will enter this portion'of the park near the'
intersection of Eim Street and SE 8th Street, During heavy rsinfail evente,-
storm water will fill the passive lawn "bowl" and then outflow under 3E 9fh
Street and 'into the mors naturaHzed east side ot the park.

^..^i^.

•^^^

I ,1^ •''••. '^\
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Neighborhood "Square" & Storm Wster Detention
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NATURALIZED PARK - EAST

The easiem portion of .the park should'be much more passive than the western portion. Amajorify o'f the site wifl contain the storm waisr detention basin. The
basin should be designed. SQ that it looks natural, not like a man-made storm waier facility. Instead, it should.look more like a subtle depression v^iithin a large

field of native grasses-and wiidflowers. Native and recjionaliy appropriate plants should beutiiized iliroughout the site, helping repiicato the habital that once
existed in the area. Tfie basin itself should be enclosed by a curalecl coltection'of trses, such as oaks, hickories, and ottier native varielies. The goal is to
create a naliiral environment, wiUiin walking disiance of Downtown Des Moines,that fosterssignificantbiodiversity and a suslainabie population oir native flora

and fauna. Function ally, the basin should be designsd so that it initiatly holds, and then slowly releases, sldrm wster following heavy rain events. Boardwalks
should be constructed across the bgsin si slrateciic locaUons, anci a sharecf-use pBih should encircle Bie basin. This combination will allovii for a variety of

ioop clisEances for thoss walking, running; and. / or bicycling through ihe' parl(. Additionally, the path shouid provide segting areas at key locations, and have
frequent connections with adjacent streets and devslopment sites.

Constructed Wettand / Detention Basin
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PARKS + OPEN SPACE SYSTEM

A.

v

Examples of Naturalized Urban Parhs with Storm Water Detwtion Basins

66 Des Moines Market District
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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 between the Destination
.Riverfront Park on the west edge of th&Msrhet District and the Naturalized
Park on the east edge of the district, As such, it'should be designed as 3
shared space/green'street, and servs as a continuous, functional, park-iike
link between the neighborhooci's two primary open spaces. Fte design should
accommodate pedestrians, bicyclists, and vehicles equally, fts profile should

.include a curbtess cro$s-&ection, witll boilards and paver colors / te>rtures
demarcating travel [anes, parlting areas, and pedestrian zones. Generous'
areas for outdoor dining and other programmed activities, such as festivals,
markets, and pop-ups should be provided along its length. Street frees,
storm water- planters, lighting, and other furnishings should be designed to
set this specia! street apart from the.others;

Examples of Curtiless Shared-Space / Green Streets
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The' Market Street-Plaza is proposed for 'the southeast corner of the
intersection of E. Market Street and E, 4th Street.. This strategic location
provides a small amount of programmable open space at the intersection of
two "A" streets and is located in the most dense portion ofthe'Martet District.
This plaza shouict be urban in nature, with a paver surface, landscape beds,
shade trees,'movabis tabies and-chairs, public art, and an interactive water
feature. The buildings that front onto the plaza should contain ground-levei
active uses, such as restaurants, cafes, pubs and/ar small retailers. Activities,
including smail performances, pop-up retailers, and other activity generating
uses should be programmed on a regular^basis.

Examples of Plazas with Ground-Level Active Uses
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PARKS + OPEN SPACE SYSTEM

EAST VILLAGE PROMENADE / TRAIL

The East V[!!age Promenade / Trail is proposed for the former Norfolk Southern Railroad right-of-way located mid-way between Court Avenue
and E. h/iarire'c S'tr&al The promenade portion will extend east from the Red Bridge over the Des Moines River to E. 7fh Street, and then up the
hiH as a shared-Liss paih to the Capitol CompieK, This bicycle / -pedestrian-only 'corridor should be activated with amenities such as food truck
stalls, community gardens anct courts for sancf volleybali, piddeball, bocce ball, and basketbal in addition, the corridor should be adorned with
native landscaping, seating areas, fire pits, and festival lighting. Green infrastructure, including permeable'paving, storm water planters, and rain
cisterns should be incorporated aiong ite length. New buildings should be designed so that outdoor patios and secondary entrances opsn up
and/or front onto the promenade, helping activate it throughout the day and creating a unique amenity that functions as a neighborhood gathering
spot and functional corridor that connects downtown with'neighborhoods to the east

~~^ \ v
^=--^ * I*-J^^\.!!

i—***' ~^«MI'H»*<

f —tl

J?

9 • ' I£r^-fr
^^^tHN^^®^ ^ff^ff^^^^ ^W?H1^^1^^

.^L-^M~-^-j9^-vL-..LSS7^ i""" • - ?i~ -- ^ ~^s "I* ~fti "• ~ ••."• S9r^ ~'i' -(?•? •I

?L2£nE%=aJ£SJ&
LS3SOT:--tE3FTr:*t-

f--lar~»<
SS it ti•* .^-S* '!.* ».^a ' ^. ^»,**^—9»._ii»" 'J»3 fl ^^ !»•

Szoici.ja^iib
w
!*S .1!•• ^

Examples of Neighborhood Promenades
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COHEN PARK ENHANCEMENTS

Cohen Park is an existing neighbprhoocf park serving the neighborhood south
of.iVtLK Jr. Parlway. The parl( contains a small manicured landscaped area
and an historic 1S06 water trough/founfain. Future plans include adding a
storm water detention basin to this park in order io address regional storm
water quantity/quality issues. As with the detention basin in the' larger
naturalized park to the north, il-iis basin should be designed to look as natural
as possible, and iandscapec! with native and regionally appropriate trees,
•Forbs. sinci grasses. Because parks add value to adjacent properties, future
enhancements should consider sdjacent development sites and their views
into the park. Enhancements should be dssigned to act as forecourts for
iheae projects, and offer amfci-iities for their fu'(Lirer6sldents. in return, future
development projects should be designed so i:!:iat ihey iToni onto anci help
activate the park.

Examples of "Naturalized Neighborhood Parks
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OVERVIEW

Th rough out the course of the master plannin.g process for the Market District,

participants, including the City of Des Moinss, hey stakeholders, and the
gen&ca] public, brought up their desire for the district to become one of the

most sustainable neighborlioocls within the State of Iowa. Words such as

"yreen" end "sListain&b'e" were used to describe-fhe district's future condition

gn a regular basis, Acc&rdingly, the master plan establishes a framework to
heip ensure; thai this becomes a realiiy.

Ai its most basic ieve!, ihe. Mariiei District wt! be a psdesfrian-oriented,

n'uxed-use clistrici built upon a tishi cjrici 01 sErseis. This walkabie urban

neighborhood will contain a variat/ oi uae.s, inciui.Iina resideniiaf.'retail,

hospiiatily. and oinc&. Th&s^ uses will be rniiiect y&rfically and horizonfalty, and
will be interconneclecl by a mulii-moda! nefwork that equaity accommociates

iied&atrians, bicyciisl's, tr&nsii uw-a. and pfirsonal vehicles. This wiil ailow
(l&ribiiiiy in how one inov&s. inrouE.ihout Ihe ciistrict, and the mix of uses

should heip capture iripsihaivrotilc!riQi']Tiaily require one to leave Ihe district,

In essence, the MeirK&s Dislrici wii! b& de£iyn£;d in a manner thai most of our

giesl ciii&s w&rc- tie'rbre i.hfc adueriL of il'ie pisrspna! automobiie, in which most

of one's daily needs, wwe. w\!t? walkti'.g disiance or a short ride on transit.

Wdi ihe most basic, but often overlooked, susiainabilify framework efeiTients

in piace. additional green initiatives can Etien be layered in for increased

impaci. Thass include the foilowinst, and wiii'be adclresssd in greater detail

iater in this chapter:

,C^,-.9—-i

:,^:"^^^-.

Storm wst&r Detention Facilities

Storm wster Planners

PenTieaMe Pavers

Geothermal Energy loop

8o[ar Energy

KEY:

Storm water Dalention Facilities

BBr Storm water Planters
u-iiwisj permeable Pavers:

w ur M Gaothermal Energy'Loop

Solar Energy

.nun wind Energy

Green Roofs

'_ .. . j Community Gardens

.Wind energy

Green Roofs

• CommunU.y Gardens

Dark Skies

Parking Structure Retrofit
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These green initiatives have significant individual benefits, and combined their overali impacf is substantial. With Lhe walkable
design-framework in place, if only one or two offhe green initiatives are implemented, the positive impacts would exceed that of
most devalopment projects occurring within the State. If ail of the green initiatives are implemented, which is the goal, the Market

Disirict wouicl become not only the most environmenlally friendly neighboriioocl within the State, but would be near the top or the
projects occurring tliroughout the country.

To encourage the on-going implementation of the above green initiaiives, the City should consider selecting a communily

suslainabiliiy rating system for use within the ^Aar]';et District, An overview of potential rating systems lo consider is lii£[hlicjhted,
below. Prior to development, or as soon as possible; co mmunity/sfakeh older ciiscussions wil! bs necessary in order io sele.c.l a
preferred raiing syslem for the district.

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

WELL COMMUNITY STANDARD

The WELL Community Standard offers 100 featires (called credits in other ralins syslems} worfh one pQiirteach, plus up LD 40
additional points for innovation and bi.iiidinss with hsaHh/wsllness or green certificalions. 55 of the total 100 base features/points

are related to operations and maintenance (e.g. landscapiny and pesticide use policies) or require ongoing documentation (e.g.
annual air quality results). A few features included in the 55 could bs inlerpreiecl either way, like indoor and outdoor smoking bans.
See below for a iisl offeaturspwith operations-relal.ed credits markecl.

LEE D ND

Only 2 out of •IIO possibie points might be considered uperationsil: Long-Term Conssrvation Management of Habiia; or V\tetiandy
and Water Bodies, wtiich requires si management plan, and Solid Waste ManagemenL There are no ongoing documenlaLion

requi rein o nts for any credits.

ECODISTRICTS

There is no set list of credits for EcoDistrict certification. instead, there are set imperativas (equity, resiliencs, and climate

protsction] and priorilies (placs, prosperity, h&a!th + wellbeing, connectivity, living inffastrLiclure, resource regeneration). Districts

develop roari maps with performance targets and implemenEcition slrategies to achieve the imperativcis and priorities. As part of

the road map, a district must develop a set of inc.ticatorsio measure .and track performancs towards each imperaliue and priority.
EcoDisfricfs offers a list of sugcjested [llustrative indicators that districts can choose to use or modify, or disiricts can develop
llieirown. Examples inciudy average life expectency, number of interseclions per square mils, and gallons ofwraler usect daily
per capita. These indicators don't have set achievement thresl'ioldE, 111(6 credits in more prescriptive rating syslems like LEED.

instead, districts d6Bignate their own goais for achievemen-t and set 'Lheir own horizon year. Since tlie EcoDistricts certification
system is buill around disiricts [Jeveiopinci iheir own cjuais atiiJ aci'iieveiTient levels, it is no!: possibie to estimate the nurntier of

"crediis'' sissDdated with operations and rnainte'nance, as opposed to neighborhood design.

ENyiSIOS'HhiOTCOMMUNiTY-SPECtRC; EMFRASTRUCTURE FOCUSED)

Envision is a framewarh that inclucies 64 sustain ability and rssilience indicators, called 'credits', organized in'Lo five categories:
Quality of Life. Leeidership, Resource Aliocation, Natural World, and Climale and Resilience, Thess coiieclively sddress areas

of human wellbeing. mobility, community development, collaboralion. pianning, economy, materials, snei-gy, waler. siting,
conservsilion, ecolociy, emissions, and resilience. These indicalors coliectively becoms !he foundation of what cunstituiea

suslainabili'L'/in infrastructure. Of the 64 credits, si>; credits are Focusec! on operalions (two for water and energy monitoring; one
iW opfai'sitiona! energy; ons for operationai wafer use; and one for opera i ion a I waste; and one for monitorinci Eanii inainlunfince).

Transect of Green infrastructure Options
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SUSTAINABIUTY

STORM WATER DETENTION

Storm-water detention basins prwicJe p fLiii rang;= of ecoiogicaf services
for polluted runoff, including retention, Jmilh'ation, and treatment. [n
addition, they provide both educational opportunities and aesthetic
benefits for surrounding communiHes, and reduce reliance on pipes and
other underground infrastructure. When done correctiy,'tiiese man-made
facifities replicate naturai systems by enhancing water quality and providing'
flood slorage. Depending on the size of their catchment area, they are
•typically large in scale to provide enough 'area for storm water storage,
.vegetatiye cover, and wildlife habitat, Vegetation should consist of a variety
of native species we!f~suited for botli wet and dry soil conditions. The main
priority is the creation of a large detention basin in the 'Maturaiized Park'
to handle excess runoff

STORM WATER PLANTERS

Landscape planters placed along the street provide opportunities for
retention, infiltration,and/or treatment of water during storm events, instead

• of tran.sporting polluted water downstream, these facilities are designed
with a wide variety of vegetation to s!ow down and treat storm water near
its source. .Curb-cuts are designed to divert storm flows into the planters.
Lower growing plants shouid be utilized at intersections to help maintain
street site distances. When used iiberaiiy; as proposed in the master plan,
this form of green infrastructure helps to provide both an aesthetic and
ecoiogica) function to the street. Priorities indude incorporating storm
water planters in new streetscape pi'Djects.

PERMEABLE PAYERS

Combined with other forms of green infrastructure, previous pavement
helpG to z\ow down and infiltrate poHuted water in'to a sub-Iayer of aggregste
before; Ifaaving a site, Pervious pavement can be used on-sfreet in parking
lanes or in psiting bays in surface parking lots, but should be avoided in
high irarfic areas. Several types of pervious pavement exist including
modular porous pavement systsms, pervious concrete, porous asphalt,
and r&inForced grass pavers. Pervious pavement helps to fli'ter sediment
from runoffand should be placed near the source of the treatment network.
Permeable clay payers are recommended for use within the nght-of-way.
Other types of pervious pavement can be utiiizecl elsewhere within the
IVIarket District. Priorities incfude incorporating permeabte pavers in new
streetscape projects, and open space projects.
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GEOTHERMAL ENERGY LOOP SOLAR ENERGY WIND ENERGY

Geothermal energy is heat from 'the Earth that is both clean snd
stistaihable. Nearly everirwhere, the upper-10 rest of ths Earth's surface
maintains a nearly constant temperature between 50 - 60 degrees
Fahrenheit. Geothermai heat pumps can tap into tfiis resource to heal
and cool buildings. In thevi(inier,.the earth is used as a heat source, and-in.'
the winter it is used as a heat sink. A geothermal energy system consiste.
of a'heat'pump; an air delivery system (ductwork), and a heat exchanger
- a system of pipes' buried in the shallow ground near the buildings to be
heated and cooled. Large open spaces, such as the ones identified in the
diagram, below, are idea! locations for the piacement of the geotherma! heat
exchanger, and should be Further studied for use as a district energy loop.
Priorities: Assess near-term development opportunities for geo'therma) w/
•design of storm water park. Convene owners adjoining linear promenade
park to determine feasibility of.geothermal in this location. '

Potential Locations for
Geolhermal Energy Loop

^ - " " "I

Solar energy is harnessed using a range of ever-evolving technologies
such as solar heating, photovoitaics, solar thermal energy, and solar
architecture, it 1s an important source of renewable energy and its
technologies are broadiy characterized as eilher passive solar or active
'solar depending on how they capture and distribute solar energy or convert
it into solar power. Active solar 'techniques inclLids Ihe use of photovoltaic
systems, concentratecJ solar power and solar wa'ier heating Lo harness
the energy. Passive solar iechniques include orienting a building to the
Sun, selecting materials with favorable thermal mass or light-ciispersing
properties, and designing spaces thai ncilurally circulate air. Depending
on the interest and ability of pai'Licipants to fully integrate solar into the
Study. Area infrasiruc'i'ure, off-setiing 3D - 50% o'f energy use through
roonop or on-site ground mounted solar appears to be a viable alternative.
However, discussion with the local utility should occur in order to better
understand how a large. behind-the-meisrfacilUywii! impact demand and
energy charges for each building location. Priorities include encouraging
solar psneis on new developments, and utilizing vacant land adjacent to
the Railroad ROW as an opporiunit'/ site for soiar,

Wind power is the use of air flow through wind turbines to provide the
mechanical power to turn electric generators. V\/ind power is renewable,
dean, and uses little land. There are a number of winci turbine types that
are appropriate for urban settings such as the Market District. A cursory
analysis shows that building small-scale wind energy may be or potential
value if done in open park land or other spaces where smali-scaie turbines
could be installed away Tl-om buildings and other structural interferences.
That said, winds at the lower elevations in Des Moines are generally seen
as insufficient for economic wind generation 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 if desired.
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SUSTAINABILITY

GREEN ROOFS

in urban areas, building roofs account Foi; a significant amount oT impervious surface. Many of these roofs can be
planted with vegetation toheip treat and retain storm water, Green'roofs require structural improvements to support
.soils, vegetation, and loads associaisc! with rainfali and snowfall. Benefits tnclude'provicfing habrtat for plants,
animals, and insects; reducing the heat island effect; and providing a development tool to create green space in
otherwise under-uti'ized'space. Vegetation shouid ideaiiy be native species that are drought tolerant. Priorities
include encouraging green roofs on sites west of E. 4th Street to reduce storm water runoff to the DesMoines River.

COMMUNITY GARDENS

Communily gardens should be encouraged tlimughout the neighborhood- Commijnity gardens are typically small
parcels of iancl gardened by a group of people utilizing either individual or shared plots. These plots can be located
on private or public land. and provide fresh produce and plants to those who work them. Community gardens are
typically publicly functioning in terms of ownership, access, and management and are often owned in trust by focal
governments or not-for-profit associations. Priorities include new community gardens along the promenacfe park
and in new private developments. Private development has been recognizing that tenants value community garden
space and often include them as amenities. Benefits of community gardens are many, including:

• They provide a sense of communify 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 fae 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 bresk down isolation by creating social opportunities/community.

^

«t
! ^VW^i^ ^
iS.i

IT 1

76 Des Moines'Market District



DARK SKIES

Light pollution is. the unwanted and excessive casting of light by exterior fixtures. Examples include glare from
nearby lights, lighftrespass into windovifs of adjacent buildings, and sky glow. which is commonly seen overheaviiy
populated areas, ivlanufactur&rs now create specia! fixtures to more directiy fccus liglTt on an intended area. in
addition to increasing energy consumption, light pollution.can disrupt delicate ecosystem balances that re!y on the
natural clay and night cyde, such as migratory patterns of birds. Excessive 'nighttims light has even been shown
to affect the sleep patterns in humans; making it harder to sleep at night. Lighting in the Market District sl-iouid use •
either Cutoff Fixtures or Full Cutoff Fixtures. Light fixtures with no cutoff kits or semi cutoff fixtures should be aiiowecl,

PARKING STRUCTURE RETROFIT

Prevailing thought is that autonomous transit and autonomous vehiclBs will signffican'tly change the way people move
around cities in the not 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, parking structures are a different story. To ensure that the parking
structures that are needed today do not become impediments to 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 residentia! units. Parking
structure design in the Market District shouid encourage exteriors that wHf function physicaliy and aestheticaiiy in ?e
future as habitable buildings; provide flat parking levels that can be easily converted to usable space; be designed
with column spacing that works in standardized increments for office a nd/or residential applications; and have ramps
that are strategically piaced so they can be removecl/altered and their space be used for interior core functions, such
as circulation, or as atriums for future interior light and air.
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URBAN FORM

FRONTAGE REQUIREMENTS

A key goal of the Market District Master Plan is to create a walkabfe,
urban neighborhood. To help achieve ?is, nsw buildings will

. have frontage requirements that are tied to their respective-street
hierarchy. As such, A Streets will have i-equired urban frontage
and B Streets will have recommended urban frontage,

•A Streets are the primary streets witfiin'the Market District and'
must be: lined by mKed-use buiidings that front onto, and address,
I'ne strbet. Buildmgs fronting onto A Streets often !i@ve. street

. [ev&l aci:ive uses, including retailers and restaurants. Blank walls
must be avoided. Parking is provided on-sfreet, or in surface
parking icris or parking structures that are located on.tlie interior
oF Ihsir respective blocks. Buildings shouid have primary front'
doors, csccessed from the primary street, and convenience
doors accessed from secondary streets and rear parking areas.
Streetscape enhancements on A Streets are signifiCEintly more.
robust than those-on other strest hierarchies. As a result, A
Streets are typically sought after addresses, due to their special
character and' high level of sfreet-ievsi activity,

B Streets are not as restrictive as A Streets. B Streets are
secondary streets within the Market District and should be lined- '
by mixed-use buildings that front onto, and address, the street.
Exceptions can be made if applicants show that viable design
alternatives do not exist. Buildings fronting onto 3 Streets are
noi: required'-to have active streeMevel uses; however, blank walis:
ws to be avoided. !f parking structures, lots, service courts, or
clocl'c front onto the street, they must be buffered by low screen
waiis and exfensive landscaping. Sfreetscape enhancements are
not a& robust as those for A S'Ersefs, buf/are'greater t'han tiiose
required for C Sireei?-,.

C Streets 'function as ssrvicfc fcind acce&3 Streeis. c.ncl lare oRen

iii-ifcd by uurrsce parl.'ing iom, ei'nrance£. to parkiny siructnr&o and

tom, and s&rvice couns. and lo&dirig dc.icfc for o(JJace:m buil(Jings.
Building froni'age is op'iiona!, [jLii Bdcouragfcd. A^ a ffc^uft,

• pedestrian activity on C Stre&is is ty|jicyliy iimite'J. Because of
this, streetscape enhancements are provided, fsut to a les&er
degree than either A or B Stresfe.

KEY:

Required Urban Frontage
Recommendad Urban Frontage
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URBAN FORM

REQUIRED GROUND FLOOR ENTRANCES

In tight, urban settings, it is not uncommon to se6 multMamiiy
units stacked on top of a ground floor or more of podium parking,

often resuitins in blanl< wails along the street and significantly
r&ducsd street-level activity. Some bLiildlngs in the district will be

mixed-us's with residential units over ground'floor commercial,

adding yibrancy to sEreet iife. V\/jiile this may be the -easiest way

Eo acid housing units while accommodating markef-driven parking

ratios on Lii-^an sites, this buifding typoiogy does little, if snything,
io enhance the urban fabric. Studies have shown that the benefiEs

accrufcc! by mcreassd unit counts are offset by the negative impact

of blank str&et wails on .neighborhood streel' life. To '&ncourage

sii-eei-l&ve! activiiy, a!l new rnuiti-family.bLiildings within the

?s{\'"ti ijisfricl will b& reqLfired to have gr6und floor, streef-facing

entrances to re.SirJ6nti;!t units. The associated photos on pages

78 and 79 show .y:arnpl&& of how this can be accomplished.

Examples of Buildings with Ground- Floor. Street-Facing, Entrances & Residential Uses
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DEVELOPMENT OPPORTUNITIES
Restored/ prese)'ved Buildi'n"^

Office/Hospitality Uses
Retail Uses

Residential Uses
District Parking
Viefd Analysis



DEVELOPMENT OPPORTUNITIES

1NTRO ,

A key element or the i\/iarke't Districi: MasLer Plan is ii'ie identi'ficaiion rjf future Development Opportunities. These opportunities

en-iergsd from conversations wici-i City; Key stciteholders, and real estate professionals, were tested during the Design Charrette,
. and I'Lirther advancsd and vsi'Led cJuriri£! the rei'inerri&nt period foilowing ih& Charrette, 'They sre based on local market conditions

and have been cJev&!oped to the Isvei uj detail possibie in s concepiuai master plan. It bears emphasizing -the Development
Opportunities identified on the'following pages are conceptual in nature. Their value is to identify visions and ideas for

specific areas of the neighborhood. Successful visions will andure, but details will change and evolve as projects are

implemented. Th's pian is sirnpiy a vision; highiiQhtincj certain poiei'rlial development projec'is. The Development Opporiunities are

listed wii.h brie? desicripiiops oF fcsch ^rojbCi or interveniion. Fcillowii'iy ti-ie discussion on Development OpporEuni'iies is a brief yielci

/.l,naiy'si;. This anaiyais suiTii'narizes the p&vetopm&ni OppOi-luniLies and iricfur-ies bLiildiri£j types, unit iotais, s.quare fooiages, ancf
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RESTORED / PRESERVED BUILDINGS

DEPOT / HISTORIC STREETCAR

The historic East DesMoines Union Depot, bujltin 1907, was purchased by the DesMoines'Heritage Trustto save it from demolition. The former

depot should be presen/ed and re-purpos^d as a museum to showcase Des Moines'history. Current thoughts include constructing a new event

center-to the West of the depot, to be used for weddings, corporale mee-tings, and other public events. This re-purposing is ideal for the Market

District, and wouid significanlly help activate the East Village Promenade / Trail in this location. In addition, the plaza proposed for the south side

of the depot would provide an idea) location for the historic DesMoinesstreetcar that has been dis-assembled and put into storage. The restored
streetear, placed in this plaza, would help enhance the ambiance of the depot and act as an additiona! draw for the district.
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Dos Moines Heritage Trust Concept by BNIM
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RESTORED / PRESERVED BUILDINGS

The Standard Oil Building and adjacent'gar'age contain some of the most unique a.rchitecture within' the Market District. As

the district evolves -fron^ anr industrial district to a walkabig'urban neighborhood, existing industrial uses will likeiy desire

better-suite d surroundings, if •this occurs and the site becomes available, these two buildings shouid be preserved and

redeveloped with' uses more compatiNe with the emerging neighborhood. The site co'ulcl be fransitioned into a"Standard
Oii Commons" in whicih the main buildinci houses one or two de.stination resfauranfs, and one or both wings of the building

and. the garage house-pop-up retaiiers. vendor kiosks, and/or market stalls. Additional small historic out-buildings couid be

relocated to fhe site for vendor use, as demand warrants. Views 'to the primary facade of the building from MLK Jr. Parkway

should be !<ept open and-framed, and th® "commons" should' be surfaced in grass and. pavers, .providing a smal! common open

space for the site. Pads and hoak-ups for food trucks shouicl also be .provided.
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ART MODERNS BUILDING ..
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OFFICE /HOSPITALITY USES

OFFICE / HOSPITALITY USES

A major por'tion of ths Market District is projected to be. developed with residential units. However, the district also offers
opportunities 'for large siny'le or mufff-tenant office use and/or hotel. The priority iocation'is in the soutlwe stern quadrant of
the clistricr, south'of Elm &treet, west of E 4th. Street, and north'of MLK Jr. Parkway, This location is preferred for a number
of reasons. The largs block size-aHows for ideal office floor-ptates of 20,000 - 25,000 sq. ft, in addition, access to the site
is ideal, with both E. 4t,h S'ti'est and MLK'.Jr. Parkway bordering the site. Visibility is very high, with views of the site from the
propQsed park. Downtown Des M.oines, and MLK Jr, Parkway. Views from the site are just as commanding, with one-of-a-kind
views of Downtown, the Des Moines'River, and the future destination riverfront park.. Parking cotiid be provided in one large
'"distric't" 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 potential to front onto a destination riverfront
park that could be 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 throughouMhe district should provide the setting
for smali, medium, and large office uses,that are at'tractiye EO businesses seeking a mixed-use district. While this pian shows
•multi-family housing as the dominant use, most parcels can be interchangeabie to include office uses, and the dis'trict can
maintain it's.mixed-use nature whiie supporling many places of business and employment.
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RETAIL USES

COURT AVENUE RETAIL USES

As the Market-Distrid develops with new residential projects, the "rooftops" generated will create a need for a small amount of neighborhood-

serving retail uses. Because retail depends on footand vehicular trafTic for survival, its location on higher volume streets is critics!. 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 cjrDund-level retail bays that front o.ni.o Court Avenue. This retail frontage will activate

the comdor 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 concsptuai master plan, it should-also incorporate ground-level retail uses so tharits block-iong frontage is activated. Perhaps

the most significant opportunity is to develop a small neighborhood grocery at the southeast comer of the intersection of Court Avenue and E 6th

SlreeL if an urban vestibule format is utilized, this small grocery could have entrances at the primary corner and fronting on the small surface

parking loi serving the grocery. The block could accommodate a grocery store in the 15,000 -20,000 sq. ft. range.

-^̂•?^ -

»<^^^'^1»<»'

I
\:
t::At
: " -\
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RETAIL USES
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DEVELOPMENT OPPORTUNITIES
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Examples of Desired Street'Level Retail Uses
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RETAIL USES
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RESIDENTIAL USES
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MULT1.FAMILY HOUSING

A majority of the Market District will be developed with multi-family units. These units can be either rental or owner-occupied,

and wii! add density and critical mass 'to the'neighborhood. The structures wH! generaiiy be three to sw stories in height,

with parking provided on-stre6t, or in surTace-parking [crts or parking sfruc'tures that are embedded on the inferior of their

respective biocks or on adjoining blocks. Buildings should, have.primary front doors accessed from the primary street, and

convenience doors accessed from secondary streets and rear parking areas. !n order to encourage street-level activity, all
new muiti-family buildings within the Market District will be required to have'ground flpor^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 60% AM! and the other 80% AMI, at a minimum.

Example of Large Multi-Family Building Typology
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RESIDENTIAL USES
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MISSING MIDDLE HOUSING

New development fronting onto'MLK Jr; Parkway wiii genera!jy consist of higher density building types, such as apartment

buifi-fings, Because the neighborhood to the south is predominan.tly single-farriiiy in nature, there shouid be a gradient of scale

between the'two'differing building typqlogies; This .presents a prime opportunity to introduce a varie'Ey of Missing Middie

buikling types. The E\/Iissing Midcfle consist of building types 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-piexes, and 12-plexes. in a number of

configurations.. With changing demo.graphics and markets, these once-popular unit types are baci< 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 SO%'AMf, at a minimum,

Examples of "Missing Middle" Housing Typologies
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TOWNHOMES

Townhomes and-row houses ai-e sited to front onto parks and

parkway frontages, where increased 'density and activity is
desired. These single-family attached homes (owner- or ren-ter-

occupied) are higher in density, typically two or three stories in '

hetgh't, and have common party walls, front-stoops, 'and parking .

accessed through rear alleys'. Parking can be in a number of

configurations, inciudrng tuck-under, attached, or detached. This
frees up the front of the units for facade enhancements, including

generous front .stoops and porches,'which allows residents and "

passing pedestrians the opportunity to in-teract.

Examples of Townhome Typologies
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SPECIAL USES

fl^w

SOUTH RIVERFRONT SITE

The development blocks' directly to the south;of MLK Jr. Parkvi/ay' and East of-the river should'-consist of higher density

buiicfing types. Because of it's important locatiqn alQng the river these sites shoold have an important us&, such as a large

scale muiti-family housing project, Ciass A .office space, or Public/Cullura! a.menity, space. The Architecture fronting the river
and'MLK shouici be of a.higher quaiity, as it helps frame a key entrance'into the district. .

•^r
ft**- "^
'•»» ^ v-»

* ^.0

^-Bl
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Example of the type of Multi-Family housing expected to be developed.
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PARK BUILDINGS
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DISTRICT PARKING

DISTRICT PARKING STRUCTURES ^ '

in order to achieve the desired denaily within the Mai-kei Disuict, and unlil th6 neighborhood is served by iransit, it will be necessary
to construct'parking structures. Most development projects, and in parLicuiar residentiai uses, will have their own parking/sfruciures.
However, jhereaje two opportLinities for District Parking .Structures. The fi.rst is loeated'between,Market Street and MLK'Jr. Parkway,
between E.2nd Street and E. 4fch Street, Tins parking slructLire'coulci'serye a variety of us.es, including the corporate Gffice, hospitaliiy.
r6ta;L.anct residential units iocatect on this Jarge block. At night and on weekend's, when:office tenants are gone, the parking structure
would be well-situated to provide public.parking for visitors to the riverfront, ths destipstibn riverfronl park, and -the various activities that
will.be prosrammed in the'n^eighborhqod. The second potentisl District Parking Structure.is located on ttie north side of Court Avenue,
between E. 5ili' Street and E. 6th Street; This-parking structure w&uld replace an laxisfing surface parking lot. The additional stalls
provided bs< the parking structure wouid seTve the.exiGting of-Eice tenanls on the adjacent biocks, as we\l~ss allow for actdifional infill uses
along Court Avenue, including. new multt-'famiiy resid'ential build ings-acid retail uses. The g.round level of the new parking structure should
si[sp include retail uses in order to help activate the Court Avenue; frontage. Because parking in each of these structures is shared amoncf
office,, retail, and residential uses, it should crsate efficiencies that wiil reduce the overall number of stalls that wouiel be required if each"
ofthese projects were parked independently, thsreby making the District Parking Sfructures more efficient and cost effective than would
otherwise be the case.

iSi^^^^J;
fii^L -»A <»:.

IK5^^_T .___ ^^k^W^, l'_JPI
Example of District Parking Structure
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YIELD ANALYSIS

YIELD ANALYSIS

The Market District is a pedestrian-oriented, mixed"
.US,Q, neighborhood that contains a variety of uses

and amenities in an environrnentally-friendly design.

Based on the Conceptual IViaster Pian and'the uses

.it identifies, the neighbortiood will provide a variety

of housing typolpgies and other us&s. The overaii

neighborhood yields over 3,400 housing units, with-

• 3,300-i- multi-famiiy units and ,1QO-i- townhomes.

The mixsd-use structures contain approximately

2l0,000+ square.feet of office space and 135,000+

square feet of retail sp&ce. Over 7,500 parking
stalls are provided in a number of configurations,

indLiding on-street parking, surface parking lots, and

parking structures- Details Qf the devdopment yield
are included in the Yield Analysis Summar/ -on the

following page.
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Block ID
1

2
A
c

E

£

K
1-1

1:
1;
r
li
IE
I;
IE
It
Z(
2:
2;
z;
r
2;
2i

2;
Z!
z'.

31

3:

3:
3:
3.

3!
31
3'

3;
3!
4'

Totals

Mullt Family Sq. Ft.
31,9BO

101,000
0

10B, 000.

34,oao
16,800

0
87,300
7G.000
26.G40

0
0-

113,200
12,600
65,200

116.300

140,100
126,400
178,700.

124,200
S3.400

0
1 SB, 440
253,053
23 B, BOO
14-1,500

114,000
139,400

0
a

253.5DO
133,500
27,000
24,000
13,B10

0
73,500

154,000

3,161,923

Townlwmes

0
0
0
0
0
0
0
Q •'

a
a
8
0
0

• 0

0
a

0
0
0 •

0
0

1S
0 '

•o

0
0
0
0

16
1G
0
0-

9
13
13
12
0

.0

102-

Yield
#ofUni[5

33
103

0
109
35
17
0
83
7B
27
B
0

116
13
G7

120

143
129
183
127
55

15
193
265
245
145
117
143
16-

16
260
142
37
38
32 '

12
75
156

3,351

Reiait Sq. Ft.

2,oaa
4.000

17,200
4,000

0
0
0
0

3,000

18,700
0
0

20,000
6,300
B, 400

0

0
2i,oao
5,000

B,400
0

0
0
a

10,000
0

7,000
0
0
a
0
0
0
0 •

0
0
a
.a

13B.OOO

Office Sq Ft.
a

42,000
EB.DOO
42,000

0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0 •

0

0
211.200 .

a
0
0
0
0

' 0

0
a
0
D
0
0
0
a
0

•3B1,ZOO

Surface Parking
19
GO
34
53
25
10
0
67
ee
0
0
D
0
64
S6
0

17B
0
0
0

30

0
0
0

45
159
72
102
0
0

•1B7

107
14
23
0

20
30
102

1,556

Garage Parking
0

229
230
229

0
0
D
12
0

200.

e
0

30 G
0
0

225

0
354
354
180
0

15
1,151
3BB
370

0
100
27
15
16
195
75
9
13
13
12
70
10B

4,BB5

Parking
On-Street Paridna

1B
47
45
47
22
25
30
30
30
24
10
19
25
25
2S
zs
2e
24
22
32
34
36
40
30
31
42
44
42
40
42
42
13
22
36
2B
2S
24
27
23
29

1,204

Demand

59
327
238
335
52
2G
0

134
132
134
12
0

274
51
142
1BO
0

215
239
30S
233
82
0

23
1134
3SB
41 B
2-17

210
214
24
24
sag
213
55
5G
4B
•1B

113
237

7,022

Toial St ails
37
336
303
329
47
35
30

129
98

224
18
IS

331
as
92

251
25

202
376
3B6
214
6B
40
45

1182
410
460
201
212
171
58
29
404
2-1 e

51
B2
37
59
123
239

7,G4S

let
~1

1

0

4
•o

.9

.7

.B

.0

•I

6
.3

7
.1

-3

.6

,0

;3
IB
-2

12
.6

[3
i4
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I
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DESIGN GUIDELINES

LAND USE

in order to create.a true pedestrian-oriented mixeci-use
neighborhood, the study area must be able to accommodate a
number-of land uses in order to achieve the vision of becoming
a walkable urban neighborhood. This idea goes against the
conventional planning ideals ol: the last haif-century where uses
were separated from'each other into their own individual districts,
but coincides with recent pianning and saccessful urban districts'
throughout the country. The Martel District aims to sncourage the
deveiopment of a diversity of uses that will be integrated not only
horizontaity, but verticaliy within the same structure, in parficuiar,'
office retail and restaurant uses are key componente to bringing
.vitality to the neighborhood..

A considerable portion of the neigh&(?rhood is planned for
residential uses, induding inulti-Tamily structures (owner and

renter occupied), missing middle typologies, (4-plex, 6-plex,
8-plex,. snd '12-p[ex), and townhouses. This variely of housing
allows' residents to age in-piace and move up or down the
scale of housing based on what their life. family, and financiai.
needs dicta'te.' This allows -for a variety of household types to
be sccommodated within the neighborliood, promoting, a diverse
communi'ty with a stable population of iong-term.residents of all.
incomes and ages rather than focusing only on a market for a
single demographic group. Miiienniafs. young professionais,
newlyweds, young famifies, empty nesters, retirees; and seniors
wili sll have housing options that will be suitable for their iifesfyle.
Multi-famiiy buildings are distributed evenly throughout the district,
Missing Middle residential -typologies afe concehtrated south of

, MLK Jr. Parkway and east of B.' 6th Street, and townhomes are
concentrated 'east of E. 7th Street, and typically front onto 'parks

•and open spaces.

KEY:

Mnlti'Family

Townhomes

_] Missing Middle

Office/ Hospitality

BB^B Retail/Restaurant

Parking Garagas

BBBB Existing'Uses
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DESIGN GUIDELINES

BUILDING HEIGHTS / CAPITOL VIEWSHED

The building heights wllhtn the Market District are based on the
deairec! urban Form and cJensrty of the n.eighborhood baianced

wrtti 'the capacity cjf Scich r&specfive development parcel/biock

LO be parked, if ths.n&ighborhood.r&ceives more-robust transit

service in ?e FuEure, and te'ss land needs to be devoted to parking

vehicles, building heighfs/density can increase. The tallest and
mosi clsnss developmeni vi/ithin the ciistrict occurs on the b!ocks .

adjacent to the Ll&£;tiriei(ion riverfront park and afong CourtAvenue.

The mi;;&d~us;e buildings in t'hese locations are generally 5 and

G stories in height iVlultKamily btiilciings throughout the district
are typicaliy 3 -4 stories in heiglu Townhomes on the eastern.

edge of the neighborhooc.1 and fronting. on.iVILK Jr, Parkway

are 3 s'lories in height Pavilions in the par!<& are typically one-

slory, bu[ future programming and a detailed design process wili
cletsrmine their actuai height. The Capito! Dominance Overlay

Di&'trict currently limits heights of commercial bui!dings to 55

?i. and r&sicientiai bLi'rtciings to 75 ft. H- is 'intendeci to protecl: the

vi&w of the entire building. The view corridor from principal Park

to'the Capita) is protected by this zoning' overlay. To realize the
developm£rrt poten'tia! and vibraiicy of this disfrict while preserving

this important viewshed, further detailec! study of height limits is
needed.

KEY;

6 Stories

5 Stories

4 Stories

3 Stories

2-3 Stories

pavilions
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Capitol Viewshed from Principa! Park

Three-SforyMixect-Use Building Four-Story Residential Building

r-»u

Five-Story Mixed-Use Buitding Six-Story Mixed-Use Building
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DESIGN GUIDELINES

BUILDING SETBACKS

Guidelines for buiiding setbacks help guarantee the appropriate
placement of buildings within the public realm. This helps to

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

street are detailed appropriateiy. hflost of the buildings within ttie

cfistrici will have urban frontages and shoufd address the street.

S'iancJarc! setbacks wil! range from 0' - 15'. Guildings built tight

to the property line will have a 0' setback, while tho.se requiring-

canopy/baiconi/ ovsrhiangs,.stoops, and small landscape bu'ffers
csi'i be see aack accorclingty, or may seek adclitiona! air rights

over Lhe rigM-oi-way. MEiyimun'i ^ei'backs for most buildings are

based according io ih& SLI&&I' Ehey frorH onto, and can be 5', '10',

snci •15' respectwely. Tiiis uniformily, tiy'street, helps to ensure

corisisi&ni Etnb&tWcilis sincf sini&iscaps enhancsiTients. Buiidings

that front onto [ylLK ..ir. P£ir!w;3ywiii i-iavs de&p&r 15; landscaped

setbacks. This d&pt!i will keep building rrQntages away from

the higher ?peed street, and will h&lp to ensure that the original

parkway aesthetic of the street io maintained. Buildings theit

front onto the East Village Promenade / Traii wiii have setbacks

of yarying depths. This. is intentionai, and will heip cre9t&1 a fine

grain of unique spaces suitable for sitting; landscape i'features,
and activation along the length of the promenade. •

KEY:

0'-5' . .

O'-15'

Park Frontage
Varies'

Railroad Frontage
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Example of a building with s small Setback Example of a building with a small Setback

Example of a building with a medium Setback Example of a building with a medium Setback

Example of a building with no Settiack Exsmple of a building wi? no Setback Example of a buiWng with a large Se?ach Example of a buifding wiffi a large Setback
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DESIGN GUIDELINES

PARKING AND ACCESS

.The type of p&rking, and how [E is accessed, is crRica! to the
proper d&veiapmynt and succsss of the Mark&t Disinct. Eniries •
into'off-stree't parking areas should b& limiteci rrom the street (see

section on Street Hierarchies) in order io promote a comfortabie

.and safe pedesfrian-oriented environment, The more curb-cuts

that are allowed, the more unsafe and inconvenient the area

becomes for pedestrians. Parking areas (both structures and lots)

.should always be Jocatec! to'the rear of their respective buildings

and accessed by alleys in order.to shield them from view and to

improve the aesthetics of the neighborhood. On-street parking

• should be provided whenever possibie/to activate the street,

provide convenient parking for retail users, and provide a safety

buffer for pedestrians wajlgng along sidewalks. The intent of the

ft/lartet District Master Plan is to provide enough parking within
each development block to accommodate its adjoining'uses.

The number of .parking spaces is d&termined by the density of

development, with higher density blocks requiring structured and

. shared parking solutions.
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KEY:

Structured Parking

j PodUm Parking

Surface Lots /Alleys

•On-StieetParKing
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DESIGN GUIDELINES

SPECIAL REQUIREMENTS

The Market District JVIaster Plan ia dssigned to maximize the
pedestrian experience and visually sinicula'ie: relatiDnships

between important buiidings and public op&n spacss fhrough axial

views, terminated vistas,.and enhanced'facades. The reiationship

tieti/reen terminated vistas and axial-views Is direct, whereby

ea'ch axial view corridor-is terminated by a vertical element,

These'efements can include architectura! eiements, statues,

.fountains, ancf pubiic'art, • To create a more compelling public
realm, visually, significsnt building facades shall be designed to

respond to functional and aesthetic cues;-' important comers, as

well as facades facing onto public open spaces, should receive

special'architectural recognition, and include'eiemen'ts tha'i

disti'nguish them from other buildings wiftin the plan. ThereqLiired

storefronte / retail fronlages require that the buildings provide, a

• storefront at sidewalk levei along the length of the facade shown.

These .storefronts should b.e substantialiy glazed in dear glass,

and shaded with a'canopy overhanging the sidewalk. All street-

. facing buildings should be required'to have a minimum level of

architectural treatment; however, l-iigti&r design s'tandarcts-shouicl
•be placed on buildings that front onto key pubiic spaces and along

• key streets and corners, such as the buiidings fronting onto the

Destination Riverfront Park.

KEY:

•-?

Required StorefrDnt/ Retail Frontages

Enhanced Facades

• Axial View's /Terminated Vistas
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APPENDIX

Infrastructure Technical Memorandums

a Storm water Analysis
' Sanitary Sewer Analysis
- Water Distribution System Evaluation
B Streets and Traffic Analysis
•- Parking Analysis

Cultural Resources Review
Hazardous IVlaterials Review

B Alternative Energy Feasibility
• Geotherma! Heating and Cooling Feasibility
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Summary
As part of the City of Des IVIoines 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

has developed recommendations and projects to address future stormwater needs related to

the redevslopment of the Market District. The primary tool used to assess the future conditions

requirements was a one-dimensional and tvro-dimensional (1 D-2D) stormwater model. Existing

and future conditions results were compared to city stonnwater criteria and deficiencies
documented. Projects addressing the system deficiencies were developed and evaluated by the

model.

Six projects were identified that address .the future stormwater needs of the Market District. The
six identifled 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 modeling during preliminary and final

design efforts for street improvements and developments. Flood risk to private properties can be

reduced through future street designs and new development site plans that provide adequate

elevation difference 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 recommended improvements is shown in Table 1 (with 1

being highest priority and 6 being lowest priority),
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Table 1. Recommended Projects and Cost

rw?ift3[^- ^.^-:
Raccoon Street
Conveyance
Improvements
(SE 5ih Street
to SE 81h
Street)

SE 4th Street
Conveyance
Improvements

E Market Street
Detention
Basin Capacity
Improvements

Raccoon Street
Overland Flow
Improvements
(SE 8t" Street
to SE11th
Street) ..

E Market Street
Conveyance
Improvements
between SE Gul
Street and
detention basin
E Walnut Street
Conveyance
Improvements

Total

fei^^ftis^^iiag^i&tei^^^
Replace storm sewer between SE 5'11
Street and SE 8th Street with 30-inch
up to 42-inch RCP (pipe capacity
ranges from 25 to 60 cfs). New 48-
inch RCP along SE 8th Street from
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.

Replace storm sewer on SE 41h
Street, between Raccoon Street and
Scott Avenue, with 48-inch RCP (pipe
capacity approximately 65 cfs)
Increase storage capacity of detention
basin to approximately 42 acre-feet.
Construct a new 18-inch RCP outlet
from the detention basin.

Construct a 48-inch RCP culvert
through the railroad north of Raccoon
Street to connect overiand flow on

$2,236,000

$709,000

$1,933,000

$1,497,000

Raccoon Street to the detention
basin.. Reconstruct Raccoon Street
from SE 8fh Street to SE 11U1 Street
(cul-de-sac) to a street section that
has the capacity to convey up to 130
cfs during the 100-year event.
Increase the conveyance capacity
between the detention basin and E 6"1
Street to approximately 250 cfs and
add a flap valve on the detention
basin end of the pipe to prevent flow
from leaving the basin.
Realign the storm sewer to increase
the capacity to 10 cfs in the alley
south oi E Walnut Street, between E
2nd Street and E, 3rd Street. Connect
15-inch RCP storm sewerto E 3rt
Street sewer.

$1,476,000

$111,000

I $7,962,000

1gBi5i:[lW?syw^?^^
1, Addresses current 5-year
event sewer deficiencies.

2, Addresses current 5-year
event sewer deficiencies.

3, Improvement needs to
be completed prior to E
Market Street and Raccoon
Street overland flow
improvements to ensure
there is adequate storage
capacity.
4, Addresses current and
future 100-year event
deficiencies

S, Reduces flooding during
the larger rainfall events
throughout the North of E
Market Street area

G, Localized flooding issue
and would likely be
completed in combination
with another project (Le.
street replacement)
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Storm water Study
Market Disiricl, 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 to be enhanced, added, or replaced. The objective of

this study is to identify and recommend projects that will meet the Market District's future

stonnwater man.agemept needs. To compiete 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 recommended projects that meet future stormwater

management needs.

The City's goal is to .use the Market District as an example of how downtown redevelopment can

integrate-community planning 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 infrastmcture (GSI) comdors. The future conditions 1D-2D model incorporated
reductions in mnoff from these areas to demonstrate the benefit of including GSI into the

stormwater system. Suitability maps have been produced to guide the placement of categories
ofGSl technoiogies.'

Model Development

Hydrology Development
Eighty-five subcatehments within the Market Districl: stormwater study area were delineated.

Each of these subcatchments, shown in Figure 1, were used to estimate runoff from a portion of
the study area. Runoff volumes were estimated using the SCS cun/e number method outlined in

Technical Reference (TR) 55 (Natural Resources Conservation Service [NRCS] 1986).
Composite, curve numbers for each sub catchment, shown in Figure 2, were developed based on
soil type (Soil. Survey Staff 2016) and on land use, which was derived from City planimetric data

and confirmed from recent aerial photography. Times of concentration were determined based

on Light Detection and Ranging (LiDAR) data using the methods outlined in TR-55. A24-hour

nested frequency storm, derived 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-inch, 1-hour intensity storm was also evaluated to represent the

water quality volume storm.
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1D Model Development

Water from each subcatchment is loaded to a node in the ID model, which represents the storm

sewer system. The 1 D model includes most storm pipes in the Market District study area with a

diameter greater than 15 inches. A grouped inlet approach was used to aggregate the runoff

estimate contributing to ai! 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 iniet or collector pipe capacity.

The 1 D pipe network model was developed based on City-provided geographic information

system (GIS) files. Not all pipe sizes and inverts are included in the Cit/s G1S storm pipe

database. In cases where size and depth of the pipe were not available, these data were

inferred from properties of upstream and downstream pipe sections.

Flow is loaded at nodes defined in the ID pipe network model- The software routes flow in the

•I D pip6 network, estimating the capacity for the storm sewer system to convey runoff during
rainfall events.

2D Model Development

When flow to a specific section of the 1D pipe network mode! exceeds the pipe capacity and the

hydraulic grade'Iine 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 1 D model at nodes when pipe capacity allows. Elevations for the

2D flow area were developed using Iowa Department of Natural 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.

IVlodel Limitations

Uncertainty in model inputs, 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.to 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 elevations 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. Some storm.sewers in the Capitol View South

Neighborhood are included in the model so pipe capacity limitations in the Narket District area

can be accurately identified.

Market Dlslricl Project Llmll.

\ Subcalchments

Modeled Slonn Pipe

Slnrm Pica "

IVIARKET DISTRICT OVERVIEW

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 against the 5-year and 100-year rainfall event standards that are outlined in the
Statewide Urban Design and Speaficstions (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-yeac 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 overiand.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-of-way (ROW)

occurs.

Projects that address the future conditions stormwater needs were identified for each 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,

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 Iowa 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 mnoff in this area generally flows east-southeast, away from the

Des Moines River, and toward a detention basin near E Market Street and SE Blh 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 2nd Street and E 3rd 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 street flooding during

the 5-year rainfall event, which are the following areas: the intersection of E Court Avenue and

E 7th Street, along SE 5th Street, and the intersection of E Walnut Avenue and E 4th Street.

Additionally, not all storm sewers in these areas are incorporated into the mode! because of size

(smail), it is possible that model results underestimate the full capacity of the storm sewer

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 runofffrom the area

north of E Market Street and frbm the area north of the railroad. The detention basin also fills
with backflow from the E h/larket Street storm sewer.

Raccoon Street and E MLK Jr Parkway

The.Raccoon Street and E-IVILKJr. Parkway area includes contributing areas from Elm Street to

E IVILKJr Parkway and from the Des Moines River to SE 14th Street, shown in Figure 3. The
storm sewer 'near SE 2nd Street and SE 11th Street generally flows south on SE 4th Street and

SE 8U1 Street from Elm Street to E IVILK Jr Parkway, additional storm sewer on Raccoon Street

and E MLK Jr Parkway carries flow east toward SE 8S[1 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 11th Street, the storm sewer flows east past SE 14th Street. Surface

runoff in this area generally flows south across E MLK Jr Parkway toward the Des Moines River.

IVIodel results indicate storm sewer capacity limitations result in flooding along Raccoon Street

with potential building flooding during the 2-year through 100-year rainfall events. Model results
indicate that street ffooding from Raccoon Street and E Alien Street flows over E IVILK 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 9th 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 4th Street and
increases to more than 260 cfs at SE 9th Street.

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 property
redevelopment. Green space would be incorporated on both the east and west end of E Market

Street. Additionally, 3 bioswale in -the abandoned railroad ROW south of E Court Avenue and

green 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 incorporated into the model by raising the elevations along Raccoon Street in
the mesh. • '
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Figure 4. Future Development Plan
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Stormwater Concerns

NORTH OR E MARKET STREET
The future conditions stom-iwater 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 2nd Street and E 3rd Street, south of E Walnut Street for storms equal

to or greater than the 5-year rainfall event.

RACCOON STREET AND E MLK JR PARKWAY
The future conditions stormwater system would have similar flooding issues as the existing

system for the 5-year event. Mode! results indicate storm sewer capacity iimitation would result
in street flooding, potentially including 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 because curb and gutter, which are not reflected in the model, is
traditionally 0.5 feet so it is assumed that flooding less than 0.5 feet would stay in the street.

The following constraints were identified in the Market District study area by HDR and City staff.
These constraints may limit the feasibility and effectiveness of potential projects.

• SE 9th Street Pump Station Capacity: Blocked gravity events and pump stations were not
incorporated in this model. However, the City noted that the SE 9th 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 4th Street and 1 0th 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 improvement projects include regional detention, conveyance

improvements, and green infrastructure retrofits. Projects were incorporated into the model to

determine feasibility and effectiveness.

NORTH OF E MARKET STREET
There are three storm sewer, imp rove me nt 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 benefits.
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Fable 2. North of E IVIarket Street: Recommended Projects and Benefits

TOi^pffie^^^Kisfmg-

E Walnut Street
Conveyance
Improvements

E Market Street
Conveyance
Improvements
between SE 6th
Street and detention
basin

E Market Street
Detention Basin
Capacity
Improvements

'gKlsting" " • ' '

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

?])
54-inch RCP on E
Market Street (pipe
capacity
approximately 110 cfs)

Detention basin with
32 acre-feet storage
capacity

Propdliecf Project'* "^''

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

Increase the conveyance
capacity between the
detention basin and E 6th
Street to approximately
250 cfs (replace existing 54"
inch RCP with 78-inch RCP
or add 60-inch RCP) and add
a flap valve on the detention
basin end of the pipe to
prevent flow from leaving the
basin.
Increase storage capacity of
detention basin to
approximately 42 acre-feet.
Construct a new 16-inch RCP
outlet from the detention
basin.

"Benefits;' '•'
''*r

Reduces potential
flooding in the alley, E
2nd Street, and E 3rd
Street.

Reduces flooding in
the area north of E
Market Street by
lowering the hydraulic
grade line in the
storm sewer network.

Reduces flooding in
the Market District
study area

RACCOON 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 proposed projects. Three alternatives assume the existing surface flow
path (storm 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. Raccoon Street and E MLK JR. Parkway: Potential Projects

^>jeci
fa^^Name.

60-foot

right-of-way
(ROW) on
Raccoon St
Standard
Street

';pr6jecttDescription " Results

Replace storm sewer under | 100-year Flood
Raccoon Street to have 5-year j depth is
capacity. ] approximately

Reconstruct Raccoon Street to I 1.1 feet deep
have a standard street cross [ above street
section. I centerline.

Provides overland flow route
from 4th St along Raccoon St to
the detention basin.

Presen/es current street grade
and flow path. This may be
important for drainage laws.

Flat slopes prevent complete compliance with
Statewide Urban Design and Specifications
(SUDAS) criteria which would require a variance.
Finish floor elevations would need to be above
flow depths.
It divides the redevelopment block.

Not drivable or walkable
Swale invert would be at curb elevation on cross
streets

Finish floor elevations would need to be above
flow depths.

Requires major regrade of every intersection
along north approach of MLK
Requires redirection of adjacent surface flows to
the proposed drainage easement.

Flatter street slopes for all streets from Elm St to
MLK Jr. Parkway would result in poor drainage
on north-south streets.

Would require culverts under cross-streets to
meet cross-street depth criteria. The culverts
would require maintenance to prevent debris
buildup.

30-foot
ROW on
Racccion St
Open.

Channel

60-foot
Drainage
Easement
on north
MLK Jr.
Parkway -
Swale with
Shared Use
Pathway

Increase
ROW width
on
Raccoon
Street

Increase
conduit
capacity
under
Raccoon
Street

Replace storm sewer under
Raccoon Street to have 5-year
capacity.

Replace Raccoon Street with a
vegetated open channel. The
channel would be 30 feet wide,
have a 10 ft bottom width and

.4.5:1 side slopes.

Abandon storm sewer under •
Raccoon Street, replace with
new storm sewer in easement
north of E MLK Jr. Parkway.

Extend ROW north of E MLK
Jr. Parkway and construct a
60-foot-wide swaie with 4
percent side slopes, and have
a shared use pathway.

Reconstruct cross-sfreets.

100-year Flood
depth is
approximately
2.3 feet deep
above channel
invert.

Wouid be a smaller easement
on Raccoon St (compared to
Option 1)
Provides overland flow route
from 4th St along Raccoon St to
the detention basin.

Satisfies SUDAS criteria for
zero surcharge at ROW line.

100-year Flood
depth is
approximately
1.8 feet above
swale invert.

Provides overland flow route
from 4th St along Raccoon St
to the East Side detention
basin
Satisfies SUDAS criteria for
zero surcharge at ROW line.

Same as .Option-1, but have a
wider street so that all SUDAS-
criteria are met.

100-year flood
depth is
approximately 0.5
feet above street
centeriine (not
modeled, design
tomeetSUDAS).

Provides overland flow route
from 4th St along Raccoon St
to the detention basin.
Preserves current street grade
and flow path - This may be
important for drainage laws.

Replace storm sewer under
Raccoon Street with capacity
to convey the flow that causes
limiteci surcharge during 100-
year event.

100-year flood
depth is
approximately 0.3
feet above street
centerline (not
modeled, confirm
in design).

Meets SUDAS criteria for
overland flow within current
ROW.

Reduces overland flow as
conduit capacity increase.

Greater flow depth resulting from additional width
would require variance for street centerline .depth
criteria.

Requires additional ROW along Raccoon St,
which effects developabie area.

Increases peak flows to Capital View South
neighborhood.
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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: Raccoon Street option in the Market District Master Plan or the SUDAS urban street
cross-section (Option 1) because either maintains the drivsbility 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 W1LK JR, Parkway: Recommended Projects and Benefits

^SWJ3G%
^..:

Raccoon Street
Conveyance
Improvements (SE
5U1 Street to SE 8th

Street)

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

SE 4th Street
Conveyance
Improvements

mrrimiBiuiu
.Conditions
15-inch reinforced
concrete pipe (RCP)
atSE51hStreetupfoa
36-inchRCPatSE81h
Street, (pipe capacity
ranges from 5 to 25
cfs)

Rurai street section
with surrounding
•private property
having a lower
elevation than
Raccoon Street

35-inch RCP on SE4U1
Street (pipe capacity
approximately 30 cfs)

Description
Replace storm sewer
between SE 5U1 Street and SE
Blh Street with 30-inch up to
42-indl RCP (pipe capacity
ranges from 25 to 60 cfs).
New 48-inch RCP along SE
8th Street from Raccoon
Street to detention basin.
Reconstruct Raccoon Street
to street section that has the
capacity to covey up to 110
cfs duringjTelOO-yeareyent^
Construct a 48-inch RCP
culvert through the railroad
north of Raccoon Street to
connect overiand flow on
Raccoon Street to the
detention basin. Reconstruct
Raccoon Street from SE 8th
Streetto SE 11th Street (cul-
de-sac) to a street section
that has the capacity to
convey up to 130 cfs during
the 100-year event.
Replace storm sewer on SE
4th Street, between Raccoon
Street and Scott Avenue, with
48-inch RCP (pipe capacity
approximately 65 cfs).

rrrrrmffinto'''"

Reduces flooding on
Raccoon Street

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

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

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 area do not increase the peak flow to the SE 9lh Street pump station. Therefore, no

. improvements in the Capitol View South Neighborhood would be required as a result of the

Market District redevelopment.
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ADDITIONAL CONSEDERATtONS FOR RECOMfViENDED PROJECTS

Race o on 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 ftfft, which is the estimated existing street slope; a Manning's n-valueofO.013

(smooth concrete or asphalt);.and a 0 percent (flat) street cross slope, which simplifies the
calculation but is not representative of how the street would be actually designed.

Two flow width and -flow depth combinations were evaluated and the results are as foliows:

1, Using a 24 feel: flow width (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 wid? (two 12 feet driving lanes and two 17 feet parking lanes) the

required flow depth would be 0.7 feet. This results 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 eievation of.ttie detention basin is limited by the elevation of the existing storm
sewer (54-irich 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 RCP 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 needed

underRaccoon Street and SE 8th Street. Additional evaiuation should be completed during the
design phase to quantity 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 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 Improvements (See Project Description in Table 2}

• Raccoon Street Conveyance Improvements (SE 51h Street to SE 8th Street) (See Project
D&scription in Table 4)

. • Raccoon Street- Overland Flow Improvements (See Project Description in Table 4)

• .SE 4th Street Conveyance Improvements (See Project Description in Table 4)
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Model Results

The recommended projects, outlined below, were incorporated into the model and proposed

conditions modei results are included in Appendix A.

NORTH OF E MARKET STREET
In proposed conditions, flooding in the area north of E Market Street is eliminated for most areas
for the 2-year and 5-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 ?nd 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 exists.

RACCOON STREET AND E MLKJR. PARKWAY
In proposed conditions, the Raccoon Street flooding is reduced by 90-100 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. IVIinimal flooding may occur in other areas
of the Raccoon Street and E MLK Jr. Parkway area during the 10-year event, but mode] results

show that flood depth is less than 1.0 foot.

For the 50- and 1 00-year events, flooding may occur in the existing Raccoon Street ROW. The
maximum modeled flood depth between SE 4th Street and SE 6th Street is less than 1.5 feet

East of SE 71h Street, the 100-year event maximum modeled flood 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 developments may change during finai design. Therefore the depths shown
in the mode] 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 results indicate that the 100-year overland flow rate on Raccoon Street is
approximately 100 cfs near SE4"1 Street and increases to approximately 130 cfs atSE 9th

Street. In proposed conditions, the overiand flow rate on Raccoon Street is reduced by 33

percent and 50 percent from existing conditions at SE 41h Street and SE 9th Street, respectively.
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E Walnut Street Conveyance

Improvements: Abandon existing starm
^ewor in altay. Conslrwi ne-w sowor m

alley and connscl Eo E 3rd'Street seWBr

E Market Street Conveyance
Improvemants batwsen SE6tb
Street and detention basin:
Replace the existing 54-lnfih
RCP or\ E Market Streel.
between E filh Streot and Ihe
detention basin, with a 73-incb

RGP.

E Market Street Detention Basin Capacity
Improvsments: Regrada datEnlion bEiSin ID

be two-stage wnth a bemn separaUng the
primary storage (west porlion) and secondary
sbapaflB (liasl portian), and tower'Lhsr bultom
elevation of the primary storage by 1.0 foot.,
The primary slorage should have 34 acre-feel
and [ho secondary slorage should have 8
acre-feet Add a 24-lnch RCP to connect the
prirnafy and secondary detention. Const)Uc;L a
now ig-mcti RCP oullel from the primary
dstentton basin.

[—-J Stormwaler Area of Concern

Market District Project Limits

Subcatchments

Storage area

Mocfeied Storm Pipe

——.- storrri pjpg

^

SE 4th Straet Conveyance
Improvements: Replace existing
36-inch RCP w!U-i 4.3~inch FiGP

^1,^

Raccuon Street Conveyance Improvements {SE 5th Street
to SE flth Street): Replace existing storm sewsr from £E 5th
Slrest lo'SE BEh SlrepL Reconslrucl Ractsoon Streel to a slrael

section that Has Uio capacily io covsy up to HOcfa during lhcL
100-year event.
Replace stortm sewer wiW
15-inch RCP ai SE £th Street
24-lnch RCP from SE 5fli Street to SE 6tli Street
36'Incb RCAP equivalent rrom SE 6Ut Btreel lo SE Til-i Elr&el
42-lnch RCP from SE 71h Strocl 1c SE fith Strsot
48-inch RCP atong SE 8t!i Street Erom Raccoon Straetto
Deleniion Basifl

T

_i_
Raccoon Street Overiand Flaw

Impnavomcnts (SESth Stroct to SE
11th StreetfCul-de-sac): Reconslmct

Raccoon SLreel from SE BUi SEreel to
SEI-ilh Slreel (cul-cie-!?ac}baalreet

section that has ttw capacity to
convey up io 130 ds during the
IGO-year eusrit, Add a 48-incb REP

culvert under the railroad near SE
1 f th Street lo connect to Ihe
secondary portion of (he deienlion
basin

PROPOSED PROJECTS

UAR>?T a^THICT SIUDV

Figures. Proposed Projects
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Project Cost Estimates 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

estimates 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 Tabie 5.

Table S. Storm Sewer Conveyance Improvement Project Costs

E Walnut Street Conveyance Improvements
Raccoon Street Conveyance Improvements (SE 5th Street to SE 8th

Street) _\ _:__Raccoon Street Overland Flow Improvements (SE8th Street to SE
11th Street/CyL-de-sac)

J)E 4th Street Conveyance Improvements

i^ai^^^^—Bbtfc
$111,000
$2,236,000

$1,454,000

$709,000

Stormwater Detention Improvements
Model results indicate that flood risk in the Market District can be reduced if stonnwater 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 are summarized in Table 6.

Table 6. Stormwater Detention Costs

0-tote^L^^is^^^SiPhhfa MBirtrt^Ute^rid
E Market Street Conveyance Improvements between SE 6th Street
and detention basin

JE Market Street Detention Basin Capacity Improvements

[•]

$1,476,000

$1,933,000

12 ] August22,2019.



Stormwater Study
Market District, City of Des Moinss, IA

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 local issues and

deficiencies for the 100-year event. The projects in order of priority are shown in Table 7.

Table 6. Recommended Projects Prioritization

BS&rlority 'Projed
Raccoon Street Conveyance
Improvements (SE 5th Street to SE 81>
Street)

Details
This project addresses current 5-year
event storm sewer deficiencies. No other
projects need to be completed prior to this
improvement; however, surface flooding
on Raccoon Street may not be fully
addressed until SE 4U1 Street Conveyance
Imprpvement^are completed.

SE 4th Street Conveyance Improvements

E Market Street Detention Basin Capacity
Improvements

This project addresses current 5-year
event storm sewer deficiencies and no
other projects need to be completed prior
to this improvement

This project is needs to be completed prior
to the Raccoon Street Overland Row
Improvements and E Market Street
Conveyance Improvements projects
because additional storage volume is
required before additional flow from those
two projects can be added to the detention
basin.

Raccoon Street Overland Flow
improvements (SESth Streetto SE 11fh
Street/Cul-de-sac)

E Market Street Conveyance
Improvements between SE 6[h Street and
detention basin
E Walnut Street Conveyance
Improvements

The project must be completed after the E
Market Street Detention Basin Capacity
Improvements, it is prioritized before the E
Market Street Conveyance Improvements
because this project reduces flow
overtop]3ing_E MLK Jr. Parim^
This project must be completed after the E
Market Street Detention Basin Capacity

JmprDvements^
This project is a locai drainage issue and is
considered lowest priority. This project
would likely be completed in combination
with another City project (i.e. street
)avement replacement project)

Green Stormwater Infrastructure Suitability
GSI suitability was evaluated and documented to identify the iocations where various categories

of BMPs could be located. Four types of GSI were addressed: bioretention, green roofs, porous

pavement, and.storage such as cistems and rain barrels. These four categories of green
stormwater infrastructure were selected to represent the broader categories of GSIthat can be

used to improve stormwater management in urban areas.
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This suitability screening is based on a desktop analysis of existing soils, land uses, building

locations, and pen/ious areas. Conditions should be reevaluated during development and

design to confirm the suitability for different GS] technologies. The GSI locations identified on
the maps -in Appendix B are potentialiy viable locations, not as a specific site recommendation.

Bioretention

Bioretention GS] technologies reduce runoff volume by creating an area where water is
collected at shallow depths. Water infiltrates at these locations, reducing the mnoff 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 ba?ins. Deeply rboted 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 ROW 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 thai: the soils are either too
compact or are not adequately .pervious to support infiltration. Soil amendments may be

required in these areas and they still potentially viable bioretention locations if soil amendment
occurs.

In general, the Market District is built on compacted urban fill. Compacted soils are not
conducive to increasing infiitration unless the underlying soil is either amended or disturbed to
increase void spaces. Tree-root systems, such as Siiva Cells, could also be used in these areas

to encourage tree 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
modifications.,]n 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 IVIarket

District are north of Raccoon, s&uth of Walnut Street, and west of the Capitol building. These

locations have the most potentialfor a significant stormwater benefit by incorporating roof
rainfall interception. Resicientia] 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

technologies like green roofs and-grey roofs should be prioritized in commercial areas with large

building footprints.

Porous Pavement

Pavement systems can create large spans of impenneable surface. Porous pavements instead

provide permeable surfaces to allow stormwater to infiltration into the subsoil. This GS1 is best
suited for paved [oeations with limited turning movement and heavy tmck 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 effective infiltration. To sustain effective infiltration between

maintenance services, porous pavement is best suited for pedestrian walkways and parking
lots. Similar to bioretention GS1, Tier 1 locations are surface parking lots found with improved
infiitration soil (A and B). Tier 2 iocations will rec]uire soi! 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 to temporarily store

water in the void spaces in the fill material beneath the pavement, and released at a reduced

flow rate.

Rain Barrel and Cisterns .

Rain barrels and cisterns.allow runoff volume to be stored for later gray water use. These BIVIPs
reduce runoff until the container is full. Once full, flow bypasses the container and contributes

directly to the stormwater system. The screening for this GSi involved filtering for rooftops

(elevated impenneable surfaces) in fte LiDAR data. Each possible rooftop 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.fVlarket 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
cistems that would take up more space and may not be visually appealing. Therefore, the

adjacent residential areas should be prioritized for implementing a rain barrel program.

Conclusions
The Market District's existing' stormwater management system has some deficiencies that do

not meet SUDAS. criteria (Adopted by the City in 201 8). Development in the Market District will
increase and change the stormwater management needs. The following recommended

improvements to the stormwater conveyance and detention will address the existing and future

drainage issues; These projects have been prioritized based on current deficiencies and future

expected development needs.
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• Priority 1: Raccoon .Street Conveyance Improvements (SE 5!h Street to SE 8th Street)

• Priority 2: SE 4th Street Conveyance improvements

•• Priority 3: E Market Street Detention Basin Capacity Improvements

• Priority 4: Raccoon Street Overiand Flow Improvements (SE8th Street to SE 11th
Street/Cul-de-sac)

• Priority 5; E Market Street Conveyance Improvements between SE 6th Street and

detention basin.

• Priority's: E Walnut Street Conveyance 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 street
improvements and developments. Flood risk to'private properties can be reduced through future

street des.igns 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-Ievel 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, contractor

fees, insurance and bonds, construction contingency, construction observation, geotechnical analysis,

and engineering are included where applicable.

Because this is planning-ievel 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 tfie storm sewer capacity in the Alley south of E
Walnut Street, between E 2"d Street and E 3rd Street to 10 cubic feet per second (cfs). The itemized cost
estimate is shown in Table 1.

Table 1. E Walnut Street Conveyance Improvements Concept Level Costs

Item

Pavement Removal

Pavement Replacement

New. Pipe ".RCP ; ,|

Manholes

In lets
Manhoie Modification •

Pipe Removal-RCP

Size. (in)

15

15

Unit

SY
SY
LF
EA
EA
EA
LF

Construction Total (includes overhead)

Contractor fee

Insurance and bonds

Construction Contingency

Construction Obsen/ation

Geotechnica!

Engineering

Quantity

460
460
170

1
2
2

170
Total Cost:

15%
10%
2%

25%
10%
5%

12%
ESTIIVSATED TOTAL

Cost

$ 6,000
•$ 28,000

$ 8,000

$ 4,000
$ 4,000
$ 4,000
$ 5,000
$ 59,000
$ 68,000
$ 7,000
$ 1,000
$ 17,000
$ 7,000

$ 3,000
$ 8,000
$ 111,000



E Market Street Conveyance Improvements between SE

6th Street and Detention Basin
This conveyance improvement project includes increasing the conveyance capacity between the east

side detention basin and E 6th 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

Item

Pavement Removal

Pavement Replacement

Pipe Installation - RCP

Manholes

Flap Gate

Water Control Structure

Erosion Protection ,

' Seeding

[VIanhole IVIodification

Size (in)

78

Unit

SY
'SY

LF
EA
EA
EA
EA

SY
EA

Construction Total [includes overhead)

Contractor fee

Insurance and bonds

Construction Contingency

Construction Observation

Geotechnical.

Engineering

Quantity

2.660

2,660
930

9
1
2
3
9
2

Total Cost

15%
10%
2%

25%

10%
5%
12%

ESTIMATED TOTAL

Cost

$ 32,DOO
$ 160,000

$ 527,000

$ 36,000
$ 13,500

$ 20,000

$ 15,000

$ 30
$ 4,000

$ 782,530
$ 900,000

$ 90,000

$ 18,000
$ 225.000
$ 90,000

$ 45,000

$ 108,000
$ 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 IVIartet
Street. This estimate does no't 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.

Tables. E Market Street Detention Basin Capacity Improvements Concept Level Costs

Item

Earthwork - Excavation

Earthwork - Hauling
Pipe Installation - RCP-'

Pipe Installation - RCP

. Manhoies

Erosion Protection-

Outlet

Seeding

Clear and Grub

Size (in)

18
24-

Unit

CY
CY
LF
LF-

EA
EA
EA •

SY
AC

. Construction Total (includes overhead)

Contractor fee

Insurance and bonds

Construction Contingency

Construction.Observation

Geotechnicai

Engineering

Quantity

61,300

61,300

675
45
2
1
2

40,920

8

Total Cost

15%
10%
2%

25%
10%
5%
12%

ESTIMATED TOTAL

Cost

$ 368,000

$ 337,000

$ 38,000

$ 3,000

$ 8,000

$ 5,000

$ 20,000

$ 158,000

$ 87,200

$ 1,024,200

$ 1,178,000
$ 118,000

$ ,24,000

$ 295,000

$ 118,000

$ 59,000

$ 141,000
$ 1,933,000



Raccoon Street Conveyance Improvements (SE 5th Street

to SE 8th Street)
This project includes increasing the conveyance capacity between 41h Street and 81h Street to 25-60 cfs. It

also requires a complete reconstruction of Raccpon 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

Pavement Removal

Pavement Replacement

New Pipe - RCP .

New Pipe-RCP

New Pipe - RCP
New Pipe - RCP

Manholes

Inlets

Pipe Removal - RCP

Pipe Removal- RCP

Size (in)

30
36
42
48

18
36

Unit

SY
SY
LF
LF
LF
LF
EA
EA
LF
LF

Construction Total (includes overhead)

Contractor fee

Insurance and bonds .

Construction Contingency

Construction Observation

.Geotechnica]

Engineering

Quantity

6,000

11,130

447
385
332
415

7
20

960
745

Total Cost

15%
10%
2%

25%
10%
5%
12%

ESTIMATED TOTAL

Cost

$ 72,000

$ 668,000

$ 49,000

$ 59,000

$ 64,000

$ 94,000
$ 28,000
$ 40,000

$ 36,000

$ 76,000

$ 1,186,000
$ 1,364,000

$ 136,000

$ 27,000

$ 341,000

$ 136,000

$ 68,000

$ 164,000
$ 2,236,000



Raccoon Street Overland Flow Improvements (SE 8th
Street to SE 11 th Street)
This project indudBS a complete reconstruction of Raccoon Street to lower the elevation by 0.5 feet from

existing conditions and to have a standard street profile. It aiso includes construction a 48-inch RCP

culvert through the railroad north of Raccoon Street to connect overiand flow on Raccoon Street to the
detention basin. The itemized cost estimate is shown in Table 5.

Table 5. Raccoon Street Overland Flow PafH with Standard Street Profile Concept Level Costs

Item

Pavement Removal

Pavement Replacement

New Pipe - RCP

HeadwaII/Endwall

Size (in)

48

Unit

SY
SY
LF
EA

Construction Total (includes overhead)

Contractor fee

Insurance and bonds

Construction Contingency

Construction Observation

Geotechnical

Engineering,

Quantity

6,000

11,130

130
2

Total Cost

15%
10%
2%

25%
10%
5%
12%

ESTIIVIATED TOTAL

Cost

$ 72,000

$ 668,000

$ 30,000

$ 24,000

$ 794,000

$ 913,000

? 91,000

$ 18,000

$ 228,000

$ 91,000

$ 46,000

$ 110,000
$ 1,497,000



SE 4? Street Conveyance Improvements
This project includes increasing the conveyance capacity between on SE 4th 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 B. Raccoon .Street Standard Street Profile Concept Level Costs

Item

Pavement Removal

Pavement Replacement'

•New Pipe-RCP

Manholes

Intets

Pipe Removal - RCP

Size (in)

48

36

Unit

SY
SY

'LF

EA
EA
LF .

Construction Total (includes overhead)

Contractor fee

Insurance and bonds •

Construction Contingency

Construction Observation

Gecrtechnical

Engineering • •

Quantity

1,933

24,675
447

11
11

675
Total Cost

15%
10%
2%

25%
10%
5%
12%

ESTIMATED TOTAL

Cost

$ 72,000

$ 668,000

$ 49,000

$ 59,000

$ 64.000

$ 94,000

$ 1,741,000

$ 2,002,000

$ 200,000

$ 40,000

$ 501,000

$ 200,000

$ 100,000

$ 240,000
$ 3,283,000



Draft Sanitary Sewer Technical Memorandum
Date: Friday,.December2S, 2018

Project: Des Moines Market District Master Pian

To: CityofDesMoines

From; 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 the sanitary sewer collection system within the Study area.

The existing coilection system generally flows from north to south. The northern portion of the service

area is approximately mid-block between East Court Avenue and Iowa Interstate (IAIS) Railroad, The

east boundary of the service area is Southeast 14th 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 nearSoutheast 14th 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 meeting was'held with City of Des Moines and Water Reclamation Auttiority (WRA) personnel on

January 25, 2018 to discuss the current system condition and limitations. The Hawthorne Pump Station

is a duplex station with a'10 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 minima! grade.

The 12 IN sewer on Southeast 12th Street between Shaw Street and Scott Avenue is known to have been

installed essentially flat. A 12 IN sewer in the area of Southeast 6th Street and Maury Street is also

known to have a flat slope.

At least one storm sewer iniet is known to be connected to the sanitary sewer collection system in the

intersection of Southeast 5th and Shaw Streets. Two additional connections exist to serve water quality

basins.

A combined sewer is located along the former East Vine Street that conveys flow to the combined sewer

located on Southeast 1st Street. The shallow grades of the sanitary sewer on Southeast 5th Street do not

allow for a sanitary sewer to be extended to this sub-basin and eliminate the combined sewer. WRA

personnel stated.the.ir intent is not to increase the flow in the combined sewer,



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

gpm for the period of February! - 8, 2018. As stated previously, the station does reach a high water

condition during larger rain events. •

WRA personnel expressed'concern that additional flow to the station would result in sewer backups

along the 12 IN sewer on Southeast 12th 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 Elm Street is currentiy 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 sanitan/ sewer flows from the area. The

estimated increase in flow is approximately 200 - 300 gpm. This additional flow would reduce the

peaking factor for the station to a less than recommended level.

. Options considered: • '

1. Upgrade the Hawthorne Putnp Station to accommodate the additional flow, This option is not

recommended because 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 combined 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 14th Street. The proposed force main would connect to the interceptor sewer located

in the vicinity of Southeast 20t]l Street.

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

collection system 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 15 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 development south of East MLK Parkway. •

Trunk Sewer Evaluation

Based on the previous desktop review of the existing sanitary sewer coflection system and review of the

proposed future development plan of the area/ an evaluation was completed to determine routing and

estimated sizing for a new. gravity trunk s^wer. Estimated sewer flows were calculated based on the



proposed areas of residential/ office.and .mixed use spaces identified in the proposed development plan.

Ground surface elevations from GIS were also reviewed to determine approximate slopes and depths of

the new trunk sewer.

Based on the desktop 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 be

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 c,apacitv of approximately 600 - 800 gpm and utilize an 8 IN

diameter force main. The sizing of the pump station and force main will be determined during final

design.

The proposed gravity trunk sewer would extend from the pump station south to the north right of way

of East MLK Parkway and then continue west along the right of way to Southeast 7th Street. The sewer

would turn north along Southeast 7th Street to Elm Street and then west along E!m Street to Southeast

4th 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 existing facilities stay in place. Existing north/south sanitary sewers located in 5th Street and 7th

through 9th Streets could be utilized to reestablish service connections.

•As shown in Figure 1, the existing sanitary sewer located in Southeast 5th Street couid be 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 Eim Street to

Southeast 4th 'Street to provide a connection point for the possible future Federal Court House or other

developments at this location.

The gravity trunk sewer would then be extended north on Southeast 4th Street and west along City-

owned property squth of IAIS Railroad. This routing would allow connections of the sanitary services

between Southeast lst.and 4th Streets 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 sizing 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 2nd Street and Vine. [The

initial depth could be raised if it is determined future development would not require any sewer service

connections to be tti is 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 required 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

at least the 10 FT starting.depth. ".



K
Based on the estimated flows from future development, an 8 IN diameter trunk sewer at 0.5% slope

should provide sufficient capacity from the upstream end east to the Southeast 5th and Elm Street

intersection. From this intersection to the proposed pump station, a 12 IN diameter sewer is

recommended. Approximate invert depths of the sewer would range between 10 FT to 15 FT deep. The

fina! 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 discharge 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 into

•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 sen/ice

facilities occupy portions of a single or connected commercial structure or constitute a combined food

court within a single structure; If future development includes structures with multiple food service

facilities located witHin the.same structure, a shared grease interceptor may be beneficial. However, a

public grease interceptor option is not recommended due to concerns with proximity to the multiple

FOG point sources. There is a higher risk of material cooling in the collection system and producing

clogs prior to entering the public interceptor, increasing the level of maintenance required of the

collection system.
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Draft Water Distribution Technical Memorandum
Dats; Friday, December 28, 2018

Project: Des [uloines Market District Master Plan

To: City of Des Moines

From: HDR Engineering,. Inc.

Subject; Water Distribution System Evaluation

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 Moines Water Works (DMWW) completed a Long Range Plan in 2017 in which the existing
system and anticipated future system were evaluated for deficiencies. The final DMWW capita!

improvement plan (C1P) 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 occur 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 pressure and available fire flow.

hdrinc.com' 300 E Locu st Street, Suite 210. Des Moines, tA 5030S-1S23
(515)260-4940
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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 demand based on historical use at that account. This allows for an
accurate spatial distribution of experienced high demands. The remaining demand was

assigned based 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

Agriculture

Commercial

Exempt

Government

Industrial

iVluIti-Family

Park/Open Space

Residential - High Density

Residential - h/ledium Density

Residential - Low Density

Residential -Rural

Rig ht-of-Way/Vaca nt

School

Utility

Unit Average Day Demand
(gpd/acrc)

100
500
150
150
600

1,000

15
600

400

100

50
0

150
350

The peaking factor of maximum day demand (MDD) to average day 'demand (ADD) is 2.0.

(VIDD 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 iQsses-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

backflow contamination. The Distribution System Requirements for Fire Protection manual (AWWA [\/131)

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 residuai 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 3DO E Locust Street, Suite 210, Des Moines, IA 50309-1823
(515) 26D-494D



significant parameter of system 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 MOD peaking factor may be unrealistic for an industrial area with high fire flow
requirements.
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A fire flow of 1 ,500 gpm is regularly used to evaluate residential areas. With the exception of dead-end
nodes, the sen/ice area has greater than 1,500 gpm available fire flow. The dead-end nodes are in close

proximity to iarger mains andavaiiable fire flows, so it is not recommended to upsize mains or extend a
redundant line.
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Figure 0-3 shows the changes in land use designation from the existing land use plan to the proposed

land use plan. The demands within the polygons were updated to reflect the unit demands presented in

Table 0-1 Unit Average Day Demands by Land Use Type.

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
greaterthan 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,

hdrinc.com . 300 E Locust Street. Suite 210, Des Moines, IA 50309-1823
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Potential Improvements
in addition to the DMVWVCIP 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

unique 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 recommended sanitary sewer improvement areas are shown in a highlighted orange color.
This project overlaps with a high risk pipe on Raccoon St between SE 9lh St and SE 11th St.

.These mains could be replaced and coordinated during the same project schedule.

lidrinc.coro 300 E Locu st Street Suite 210, Des Moines, IA 50308-1823
'(515)230-4940
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Draft Streets and Traffic Technical Memorandum
Date: Friday, December 28, 201 B

Project; Des Moines Market District Master Plan

• To: CityofDes-Moines

From; 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 street 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 corridor improvements to support redevelopment volumes, and 3) the potential
benefit of transit operating in the district The traffic analysis utilized the City of Des Moines

existing downtown area multi-modal simulation mode! 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 District 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 completion of the complete grid network confirm by average speed the

impact of additional roaplway 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 community 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



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
capital, 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"1 Street and MLK Jr Parkway add to the intersection deiay 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 improvements to mitigate vehicle LOS.

RECOMMENDATIONS FOR THE CITY OF DES IV10IMES TRAFFIC ENGINEERING DEPARTMENT
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 MoinesArea Rapid Transit Agency (DART) to provide circulatorand frequent radial transit
service to and within the Market District, and 3) review developments and street reconstruction

projects to provide appropriate multinnodal amenities to support transit users, bicyclists, and
pedestrians. The.fraffic analysis did not identify any additional vehicular-based roadway needs

to be developed as future projects by the City of Des IVloines.
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Introduction
This 2018 study is to determine the impacts to traffic operations as a resultoffhe 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 Dos Moines. Market District is a region in Des Moines, [owa 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 eastern limit is established by SE 14t>1 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 occur 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 patterns 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.

Figure 1 Des Moines Market District Limits

Scenarios
[n analyzing the traffic operations of the Market District development indicated by the Master Plan, eight
scenarios are analyzed to determine the likely effects ofs'aid development. These scenarios are spread
across three time horizons; the first; existing conditions (year 201 8), 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

• Year of
Analysis

201-6

2030
• 2040

2030
2040

Market District

No Development/ Includes
Regional Growth

Partial Development
Ful! Development

Base Road
Network

x

x

Complete Grid
Network

x
x
x
x

Complete Grid +
Transit

-x

x
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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 from 2016 turning movement counts.
Traffic volumes assigned a total of 21,092 trips for all modes. The mode split for the traffic is between
automobile trips and bicycle/pedestrian trips. in accordance with information supplied via MoveDSM,
3.2% of trips are assigned to bicyde/pedestrian trip modes and 86.8% of trips are assigned to automobile
modes. The results of this analysis scenario 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 NETWORK, 2040 BASE VOLUtVtES

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 irrespective of changes in patterns of development. Traffic volumes
assigned atotalof27,039'trips (a 28% growth in traffic volume, or 1.1% per year in a mature
neighborhood near downtown) for a[1 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 scenario are used as a
baseline to determine the impact of changes to the roadway network and iand-use in the future
conditions.

INTERIM CONDITIONS - FULL-BUILD ROADWAY NETWORK, 2030 BASE VOLUMES
Under the assumption that the proposed roadway network will be fully buiit 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 detailed later under Volume
Development. Traffic volumes assigned a total of 27,168 trips for all modes. The mode split for this
scenario is approximated as hallway between the existing mode split from MoveDSM and the future
condition mode split proposed by Des Moines IVIetropoIitan Planning Organization. Thus,
bicycle/pedestrian trips comprise 7% of total trips and automobiie trips comprise 93% of total trips.

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

This scenario utilizes the fuli-build roadway network, 2030 background growth traffic 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 29,140 trips for all
modes. As with the previous scenario, 7% of trips are bicycle/pedesfrian and 93% of trips are automobile-
based.

INTERIM COMDmONS - FULL-BU1LD ROADWAY METWORK, PARTIAL BUILD + TRANSIT VOLUMES
This scenario implements a small transit system into the previous scenario. The transit system is reflected
through the addition of a bus-Iine running north and south along SE 41h 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 3 total 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 trips,, and 83% automobile trips.

FUTURE CONDITIONS -FULL-BU1LD.ROADWAY NETWORK, 2040 BASE VOLUMES

This future condition uses the fully built out roadway network. The traffic 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 mode split is 10% .bicyde/pedestrian trips and 90% automobile
trips.

FUTURE CONDITIONS - FULL.BUILD ROADWAY NETWORK, 2040 BASE + FULL BUILD VOLUEViES
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% bicyde/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 bu? line along SE 4ih Street from ttie interim transit scenario is included as well as a
bus line running east and west along IVlLKJr Parkway from 2nd Avenue to SE 12Ih Street. Two buses,
staggered between eastbound and westbound, mn along the route at 15 minute intervals. Traffic volumes
assigned a total of 25,003 trips for all modes. The mode split caused by the addition of the transit system
is 10% bicycle/pedestrian trips, 20% transit trips, 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 traffic and development specific traffic.
Background traffic volumes are determined based on existing traffic counts'and proposed growth
independentof development. The City of Des IVlpines provided 2016 turning movement counts,1 which
are used as the base for developing traffic volumes.

Traffic volumes for 2040 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.

Table 2 Key Roadway Daify Volumes .

Segment Location
Court.Ave,WofSE4thSt
Court Ave. between SE 4th .St and SE 6U1 St
Court Ave, between SE 6th St and SE 7!h St
CourtAve,EofSE7thSt
1\/ILK Jr Pkwy, WofSE 41h St
MLK Jr Pkwy, between SE 4th St and SE 6th St'
MLKJr'Pkwy,EofSE7;hSt

.'SE 4th_S_t, between Court Ave and MLK Jr Pkwy
_SE 6tM'St, between Court Ave and MLK Jr Pkw^
•SE 7th St, between CourtAve and-MLK Jr Pkwy

2018 Daily Volume
2,700
3,200
3,900
4,200
10,250
9,750
-02-

2,000
4,000
800

2040 Daily Volume
4,200
5,200
4,600
4,900
16,250
18,900
21,000
4,500
7,200
1,000

The project team reviewed the MPO's travel demand model daily volumes for future conditions with
PlanDSM land uses (representing'more concenfration of activity in the downtown node) and future
conditions without PlanDSM land uses compared to existing traffic volume levels. The travel model
including Plan 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 conserrative and treated those mode]
flows as representing 2040. Growth factors were estimated between the 2040 model volumes and base
model year 201.0 ADTs to be applied to .existing condiSons traffic 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 sfraight-line regression from the
2040 volumes to the existing volumes. The, since the interim condition is effectively halfway between the

1 Source: AH Traffic Data, 20.16
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 204D Daily Volume.
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existing and 2040 conditions, half of the change in traffic volume between existing and 2040 is assumed
to occur by the interim (2030) condition.

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

1. Market District Land Uses
2. 1TE Trip Generation Manual
3. 1TE Trip Generation Handbook''

For the .full build-out by year 2040, the proposed 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 plan stage, no adjustments were made to remove trips as pass-by and removal of
trips as internal capture was undesirable because most'frips wil] 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 zones were balanced between origin and

destination zones using iterative factoring. Once the ultimate year master plan development trip
table was complete, the interim trip table was generated by assuming all trips occur by 2030

except those to-and from zones:,71, 72, 74, 75, 82, 83, 85, 86.

. ITE's Trip Generation Handbook, 2nd Edition
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Figure 2. Site Map for Trip Generation

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

allowing the mode; to develop equilibrium routes using Dynamic Traffic Assignment (DTA),

discussed later in Model Development

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 modeling software

TransModeler. A microscopic traffic- simulation mode], TransModeler simulates and analyzes

traffic at an individual vehicle level. TransModeler allows the user to create a street network,

specify, roadway classifications and speeds, dictate traffic control for intersections, and add off-
network points 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 model for
simulation. For this project, traffic volumes were added either by using turning movement counts

at each intersection or by using an origin-destination matrix.
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NIodel Development

Modeling the network traffic operations is performed using TransIVIodeIer. The City of Des

Moines recently developed a TransIVIodeIer model of the areas surrounding downtown for use
as an analysis too], 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.

WTijRrf^

Figure 3. IVlodel Limits in TransModeIer

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 enhancements proposed in the Market Disfrict Master Plan will be implemented
by the interim condition time horizon (by 2030). Thus, the base mode! network needs to be

updated to. reflect the expanded street network condition, updates to traffic control / traffic signal
operations, and updates to the transit network.

STREET NETWORK
The change in the street network modeled is shown in Figure 4 and Figure 5. Figure 4 shows
the street network -modeied 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.

8| Page



w^^^....-Ji*-^

l^T'^
L^'"^-- \'.^
R>- ^; ^ "

Figure 4. Existing Street Network Modeled in Transn/lodefer"

p-K^a-n 'k-Ai-dmafr-i-s

K>2%^^I?^^^.VVSi.:^fe^^^

Ptt^B^W^S
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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 to 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 TransModeIer using

the corridor toolbox. Traffic signal optimization was performed for the signals along SE 4th Street

between Grand Avenue and MLK Jr Parkway as well as the signals along SE. 6th 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 mode!.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.

TRAFFIC VOLUME 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 Moine's1. These turning

movement counts account for'traffic volumes at intersections of interest, however there are

numerous intersections through out-the Market District, for which turning movement counts are
not provided. For the intersections without provided turning movement counts, turning
movement volumes must be estimated based upon known entering and exiting flows as well as

the characteristics of surrounding [and-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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Figure G Count Coverage and Estimated Counts for Base Road Network

Figure 7 Count Coverage and Estimated Counts for Complete Streets Network
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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-desti nation

matrix for the traffic volumes in the network. This o rig in-desti nation matrix assigns traffic to the
network based upon the points of the network at which vehicles enter and exit the network. The
o rig in-desti nation matrix is then copied and modified to create separate matrices for each mode

of transportation (bicycle'and automobile). Using matrices, TransModeIer 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 to note that.individual trips being assigned for bicycle and automobile

.modes are treated as one trip even when shifting modes. Thus, the trips for bicycle and

automobile modes can be treated as both vehicle-trips and person-trips. This is importsntwhen
transit is added to the network..With the addition of transit to the network, trips entering and
exiting the network along the transit route must be split between bicycle, automobile, and transit

modes. Since automobile trips can be treated as person-trips, trips tied to zones adjacent to the
transit route can be split up,between automobile and transit trips by percentage with no

additional conversion necessary. In.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 (bicycle, 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
rriode-splits between two modes; bicycle and automobile. Comparing the original automobile-trip

matrix with the.transit-adjusted automobiie-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 results of the analysis for each simulation scenario. For the existing

conditions scenario 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 neto/ork 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-build 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 use'of'less congested streets lowers average delay, but also yields lower network

average speeds as trip lengths increase.,
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FUTURE COFVIPLETE GRID METWORK-WiTH & WITHOUT MARKET DISTRICT REDEVELOPMENT
For the future conditions scenario with the full-build roadway network and 2040 base volumes,

the average 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 volumes, the average delay across the whole network is

27.1 seconds per vehicle and average speed across thewhoie 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 to 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 REDEVELOPMEMT)
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 miies per hour to 19.6 miles
per hour respectively. This increase in delay and speed indicates that more vehicles are

choosing 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.

In 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. Tabie 3 shows the comparison of control
delay at the intersections along 2nd Avenue, Water Street, SE 4th Street, and SE 6th Street

between the two scenarios. It is shown that the average delay decreases along 2nd Avenue and
Water Street while increasing along SE 4th Street and SE 6th Street The speeds along SE 4th

Street and SE 6th Street are higher than the speeds along Water Street and comparable to the

speeds along 2nd Avenue. However, the shift in traffic from 2nd Avenue and Water Street to SE
4th Street and SE 6th Street is not primarily due to corridor speeds, but more likely is due to the
increased connectivity along SE 4th Street and SE 6th Street caused by the more complete street

network. The increased connectivity along SE 4th Street and SE 6th Street creates more routing

options, along those corridors, thereby increasing the overall traffic demand for those comdors.

Table 3 Average Control Delay for North-South Corridors

Intersection

2"d Avenue & Grand Avenue • .
2nd Avenue & Locust Street
2nd Avenue & Walnut Street

2nd Avenue & Court Avenue
_2"d Avenue & MLK Jr Parkway
Water Street & Walnut Street
Wafer Street & Court Avenue

Water Street & MLK Jr Parkway __
SE 4u1'Street & Grand Avenue
SE'4thStreet&'LocustStreet .

Existing Roadway
Network:, 2040 Base

Volumes
9.1
12.5
13.3

12.0
33.1

2.2
12.2
4.0
12.2
8.1

FulI-Build Roadway
Network, 2040 Base

Volumes
9.5

11.0
11.5

10.9
23.9

2.0
10.0
2.6

22.2
19.0
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SE 41f1 Street & Walnut Street
. SE 4th Street & Court Avenue
SE 4U1 Street & MLKJr Parkway
SE 6th Street &'Grand Avenue •
SE 6th Street.& Locust Street
SE 61h Street & Wainut Street
SE 6lh Street & CourtAvenue

SE 61h Street & MLK Jr Pai-kway .
SE 61h Street & Scott Avenue

15.0
8.5
31.4
16.0
22.1
15.4
11.9
29.1

18.3

14.1
32.7

36.5
11.5
8.1

19.0
32.4
22.3
13.1

Average speeds in a travel model are a good indication of lower levels of delay. The proposed
'complete streets network to, be developed in conjunction with the Market District redevelopment

is likely to lead to lower delays for travelers on average. However, providing enhanced
connections within the Market District led travelers that were formerly without options except to

attempt to access.major roads iike Court Street from a stop-condition to navigate within the grid
to a more major crossing, like SE 4th Street and SE 6th Street. As this new traffic builds up on SE

41h Street and SE 6th Street,-the roadways generally continue to operate at reasonable levels of
control delay, but the intersections of SE 41h Street & Court Avenue, SE 4[h Street and MLK Jr

Parkway, and SE 6th 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
19.4 miles per hour. Given that the bus schedule for SE 4th Street is 1 bus in each direction
every 10 minutes and the bus schedule for IVILK 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 4tt1 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 increasing the average speed across the network as well.

The addition of transit leads 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 imp,acts. The movement of some vehicle traffic to transit appears to
have a limited positive impact to congestion in the Market District as a whole, with a few spot
locations seeing growth in intersection delay. No intersections within the Market District exhibit a

LOS worse than LOS D, so additional mitigation measures are recommended.

INTERIM CONDITEONS
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 seoonds 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 1 6.2 miles per hour.

The interim conditions represent a counterintuitive trend. Network average speeds for these

three scenarios 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 network average speeds slow at a much greater

percentage of the base. Network performance in these scenarios

The compiled results for aIS scenarios are shown below in Table 4.

Table 4 Traffic Analysis Results by Scenario - Wo.rst-Case Peak Hour

Scenario

Existing Roadway Network,'Existing
Traffic Volumes

Existing Roadway Network, 2040 Base
Volumes

FulI-Build Roadway Network, 2030
Base Volumes .

Full-Build Roadway Network, 2030
Base + Partial Build Volumes

FulI-Build Roadway Network, Partial
Build + Transit Volumes

FuIl-Build Roadway Network, 2040
Base Volumes ••

Full-Build Roadway Network, 2040
Base + Full-Build Volumes

. Full-Build Roadway Network, Full-Build
+ Transit Volumes

Total
Vehicles
21,092

23,146

22,119

24,091

24,073

23,146

25,213

25,003

Total Delay
(sec) •.

533,537.8

52B,784.0

674,002.9

1,064,952.9

930,467.8

692,618.4

682,091.7

774,119.4

Average Delay
(sec/veh)

25.3

22.8

30.5

44.2

38.7

29.9

27.1

31.D

Average Speed
(mph)

19.6194

18.3721

18.2086

16.3058

16.2215

19.6399

19.2902

19.4279

Analysis of the traffic operations for the IVIarket 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 scenarios were modeled in TransIVIodeier 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 vehicular 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 parallel roadways and modes.

Key Traffic Findings

Complete Grid Nebn/ork 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 experience traffic growth. This finding supports the planning

efforts within the Market District to reconnect th'e grid system to support development. Scenarios
run to 'review conditions after completion of the complete streets network confirm by average

speed the impact of additional roadway 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 roadways
within in the community'can adequately handle the additional traffic. Further, intersection level

analysis confirmed that'while some new. land uses led to decreases in intersection LOS for
auto's, theworst-case LOS .at each location within the Market District was LOS D or better,

indicating limited value'in additional intersection improvements.

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

capital, and new retail and recreational spaces. Those benefits to transit are not considered in a
multimoda! simulation, which typically looks at the impact modes have on each other. The
introduction of transit on SE •4ti1 Street and MLK Jr Parkway add to the intersection delay at

some intersections near transit stops, but overall provide relief to the network as a whole by

removing some trips from vehicles on busy streets. The traffic mode! does not indicate any
intersections with a v&hlde LOS beyond LOS D and thus the analysis does not recommend
further intersection improvements to mitigate, vehicle LOS.

RECOM1VIENDAT10NS FOR THE CITY OF DES MOINES TRAFFIC ENGINEERING DEPARTMENT
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 radia] transit

service wjthin 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 projects by the City ofDes IVIoines.
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MARKET DISTRICT- DE5 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, Iowa. Walker was tasked to work with HDR to develop an

opinion of parking needs once development projects in the Market District have been completed/ to deveiop

plans for parking supply volume and location/ and to discuss the impacts of transportation alternatives on the

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 HDR, 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 ofTraffic Engineers (ITE). The model is designed to provide a reasonable

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

U Li and ITE-based, industry 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 maj'oritv 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 parking;
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Study Area and Shared Parking Nodes

Des Moines - Market District
Shared Parking Nodes

Shared Parking Node 1

r Shared Parking Node 2

Q Shared Parking Node 3

WALKER N

Source:'Walker Consultants

The followirig table presents the shared parking 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

proposed parking-supply in the Market .District would be adequate to support demand, with a surplus of

approximately 1,155 spaces. However, much of the surplus is estimated to be concentrated in Nodes 1 and 3,

and parking supply may be slightly inadequate among the bbcks with unshared parking (the blocks not included

in the three nodes) by approximately 9 140-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 Adequacy

Non-Captive Peak Hour

Quantity Base Ratio Drive Ratio Ratio Factor Demand

Node 1: 2:00 PM Weekday Demand Peak

Retail Shopping
Fine Dining .

.Casual Dining

Retail / Restaurant Employees

Residential

Office
Existing Demand

Subtotal Demand

Subtotal Effective Supply'

Subtotal Adequacy

Retail Shopping
Fine Dining

Casual Dining

Retail / Restaurant Employees

Residential

Existing Demand

Subtotal Demand

Subtotai Effective Supply

Subtotal Adequacv

Residential

Office
Existing Demand

Subtotal Demand

Subtotal Effective Supply
Subtotal'Adeauacv

Remaining Resicfenti.al

Misc. Retail

Misc, Fine Dining

Misc. Casual Dining

Misc. Retail / Rest. Employees

Existing Demand '

Subtotal Demand

Subto.tsl "Effeictive Supply

Subtotal Adequacy

[Total Demand

[Total Effective Supply

[Total Adequacy

7,310

3,655

3,655

14,620

176
127,500

2.90 /ksfGLA
15.25 /ksfGLA
12.75 /ksfGLA
1.60 /ksfGLA
1.63 /Unit
3.15 /ksfGLA

90%
90%
90%
86%
95%
86%

Node 2: 7:ODPM Weekday Demand Peak

29,793

14,836

14,896

•59,585

635

2.90 /ksfGLA
15.25 /ksfGLA
12.75 /ksfGLA
1. GO /ksfGLA
1.63 /Unit

90%
90%
90%
86%
95%

Node 3: 10:OOAM Weekday Demand Peak

420
179,520

1.63 /Unit

3.15 /ksfQLA
95%
86%

Unshared Parking Demand

1,860
4,760
2,380

2,380

9,520

1.53 /Unit
2,30 /ksfGLA

15.25 /ksfGLA
12.75 /ksfGLA
1.60 /ksfGLA

95%
30%
90%
90%
86%

60%
60%
60%

100%
100%
95%

30%
30%
30%

100%
100%

100%
95%

100%
60%
60%
60%

100%

100%
65%
90%
95%
70%

100%
100%

75%
10D%
80%
95%
97%
50%

75%
100%
100%

100%
100%
100%
100%
100%
100%

11
20
23
19

191
326

15
605

1,027

422

17
61
41
77

954
69

1,220

1,488

268

488
459

12
959

1,563

6D4

2,880

7
20
16
13

400
3,337

3,197

(140)
6,120

7,275

1,155

Source: Walker Consultants
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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 fagade); not including

[and costs. Soft costs, including financing, engineering fees, etc. are typically about 25 percent of capital costs.

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

staffing, supplies/ insurance, etc. The following table presents estimated breakeven monthly, per-space cost5 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 $204.

Breskeven Monthiy Per-Space Cost of Structured Parking"1

Project Cost
Per Space

$ 18,000
$ 19,000
$ 20,000
$ 21,000
$ 22,000
$ 23,000
$ 24,000
$ 25,000

$150
BiEH
tSESS
EiSKsl
KiEf
EHsEI

BBHB
BSU3

Bit*!

Annual Operating Cost Per Space

$200
EiEGI
fSES
Eagg
EaEa
Essn
BShH
HEH
HUB

$250
ESEEI
ESEB
ESESi
FCE?I
EIHI
vsvm
EIE3
ESEa

$300
ESEa
Eifea
tSBS
EiE3
EiE3
EiBa
tillfcl
EIE3

$350
BSRB
EIEO
EIE3
EiBa
EaBa
tll.lil

tibkl
|i?M

$400
RR?
EHIS
ESH3
BSi
ESEB
ESSES
ESEB
E@*E

Rate:' 6.50% Amortized Period: 25 Years

. ""Assumes at-and above-grade parking developed on a site geometrically suitable for an efficient parking structure.

Source: Walker Consultants

Transportation demand 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 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, hiking, and other solutions

or improvements and to reduce single-occupancy vehicle (50V) trips and the parking infrastructure required to
accommoda.te 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 traveled (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 VIVIT

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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The purpose of this study was to provide an evaluation of the existing parking adequacy and to provide insight
on how parking adequacy wiil change given forthcoming development projects in the Market District in Des
Moines, IA. Walker estimated current parking'supply using Google Earth images taken on June 15,2017, and

estimated future adequacy using data provided 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 1st Street to the west, Scott Avenue to the south, and extends

beyond East 7th Street to the east/ into currently under-developed areas. The boundaries of the defined study

area included in 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, particularly those south of Market Street and in the eastern

area of the map, do not. currently have any parking spaces.
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Figure 1: Market District Study Area

Des hfloines " IWarket District
Study Area

Block Demarcation

Block Number

Source:'Walker Consultants
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CURRENT CONDITIONS

PARKING 1NVENTORYAMD OCCUPANCY

Parking 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
Googie Earth images, which were taken on a weekday, represent approximately typical weekly peak parking
demand.

When using satellite images to estimate inventory and occupancy, it is important to consider obstructions of

parking in the area; The only discernable major obstructions of visibility were two covered, parking facilities. One

isa parking structure, on the corner of Elm.Street and East 5th Street (Block 22 of the study area map), and the

other is a covered parking lot between Market Street and Court Avenue, along East 3rd Street (Block 7). Because '

the parking spaces were not visibie, 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-ofthe study area, and approximately 2,121 off-street spaces.

Table 1 presents on- and off-street parking estimated inventor/ and occupancy. The percent occupancy is

highlighted with colors indicated the level of occupancy. The colors indicate the following levels:

• Green: 0-49% occupancy

• .Yellow; 50 - 69% occupancy.

• Orange: 70 - 84% occupancy

.• Red:85%+occupancy .

As Tabie 1 indicates, the total occupancy for the entire area observed using the Google Earth images was
approximately 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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Table 1: Estimated Parking Inventory and Occupancy

On-Street Off-Street Total

Block Inventory Occupancy %0cc. Inuentory Occupancy % Dec. % Dec.

1
2
3
4
5
6
7
8
9

10
.12

.13

14
15
16
19
20
21
22
23
25

27
2S
3^
37
4C

Total

19
33
17
19

•46

22
12
14
11

6
6
3

7

20

235-1

12

71
184
185
116

75
73

140
151

161
61

144
109

57
40

34
87

27

59
31
75
30

21
20
74
55
36
30
60

2,121

Source: Walker Consultants, Google Earth
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Figure 2: Estimated Parking Occupancy Map

Des Moines - Market District
Occupancy

Leaend

0 - 49% Occupied

Ii 50 - 69% Occupied

70 - 84% Occupied

85%+ Occupied

WALKER

Source: Walker Consultants

PARKING ADEQUACY

Parkingadequacy 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 inventory/ to include a buffer in the number of spaces available to account for spaces needing

repair, maintenance to 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 available spaces are not as easily

recognized as in more condensed parking areas/ like parking structures;
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In this case. Walker assigned the following effective supply factors:

• 85 percent for all on-street parking spaces/ and

• 90 perceht.for off-streBt parking facilities,

The following 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

On-Street ,

.. Off-Street

Total

Source: Walker Consultants

Inventory

235

2,1Z1

.2,356

Effective Supply
Factor

0.85

0.90

Effective
Supply

200
1,909

2,109

Occupancy
/ Demand

112

980
1,092

Adequacy
88

929

1,017
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FUTURE CONDITIONS

.Walker employed shared parking methodology, as well as base parking demand ratios from the Urban Land
Institute (UU)-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 deveiopments would be conducive to shared parking. These
nodes included a mix of residential a nd/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 Blocks 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

Leaend

1 Shared Parking Node 1

1 Shared Parking Node 2

[ZZI Shared Parking Node 3

Source: Walker Consultants

11 1 .WALKER CONSULTANTS



WALKER PARKING STUDY DRAFT
CONSULTANTS • MARKET DISTRICT-DES [VlOiNES

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 (U LI}, the Institute of Traffic Engineers [ITE), and dient-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 specificaily for this project

based upon local factors and' past mixed-use research experience. A shared parking model generates 456

parking demand computations as follows:

• 19 hours during a day/ beginning at 6 a.m. and concluding at 1 a.m.

• 2 days' per week, a weekday and a weekend day

• 12 months of the year

• 19 x 2 x 12 = 456 different calculations

The recommended parking capacity is derived based on the highest figure generated from these 456

computations. Therefore; the intent is to design for the busiest hour of the year; busiest day of the year, and

busiest month of the year, at an 85th percentile level relative to similar properties.

A.shared parking analysis begins first by taking the land use quantities of the mixed-use project, e.g., number of

hotel rooms, arid 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 ULl/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 another to account for the best estimate of captive

market effects-(cal!ed 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 numbers 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 current demand'from current occupancy/ which is described in the Current Conditions
I

section.

The shared parking 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 residential units are planned to be/ on average/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
Node 1

Retail Shopping
Fine Dining
Casual Dining
1-bedroom Residential
2-bedroom Residential
Office

Retail Shopping
Fine Dining
Cgsual Dining
1-bedropm Residential

2-bedroom Residential

1-bedroom Residential
2-bedroom Residential

Office '

Unshared Parking Areas
1-bedroom Residential

2-bedroom Residential

Misc. Retail
Misc. Fine Dining

Misc. Casual Dining

Source; Walker Consultants and HDR •

Quantity

7,310

3/655
3/655

88
88

127,500

29/793
14,896
14/896

318
318

210
210

179,520

930
930

4,760
2,380
2,3 8 D

Unit

sfGLA
sfGLA
sfGLA
Units
Units
sfGLA

sfGLA
sfGLA
sfGLA
Units
Units

Units
Units
sfGLA

Units
Units
sfGLA
sfGLA
sfGLA

BASE DEMAND RATIOS

:Simply put/the base parking demand ratios represent how many spaces should be supplied to each use if the
spaces are unshared, and the project is located in a suburban context where the driving ratio is at or near 100
percent The base parking generation rates employed are rates taken verbatim from the Second Edition of ULI
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 base demand ratios employed are presented below. The residential ratio represents a proportionaily

blended ratio of one- and two-bedroom units, as does the retail/restaurant employees ratio.
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Table 4: Base Demand Ratios

Land Use
Retail Shopping
Fine Dining
Casual Dining '

Retail / Restaurant Employees
Residential
Office

Base Ratio
2.90

15.25

12.75

1.60

1.63

3.15

/ksfGLA
/ksfGLA
/ ksf G LA
/ksfGLA
/Unit
/ksfGLA

Source; Walker Consultants

PRESENCE FACTORS

After the Project's land uses.have been.quantified and standard base parking generation ratios have been

applied to. these land use quantities, adjustments are made to account for parking demand variability by hour of

day and month ofyear.Jhis 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. Walker estimates that the current

'demand in'the area likely peaks during the dayfime; 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 the daytime would not be parked in the area in the after-work hours. As such,

Walker added 50 percent 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 overa!! 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 ratio. This ratio excludes visitors arriving using

means other than a single-occupancy vehicle, like a shuttle bus, charter bus, waking, hiking, and carpooling.

Walker's employee driving ratio was based upon US Census data for Des Moines.1 The data, from 2016, reports

that 80.3 percent of employees drove alone to-work in Des Moines, 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 walkabiiity on a

scale from D - 1DO based on walking routes to destinations such as grocery stores, schools, parks, and

restaurants/'1 Whiie some areas in Des IVIoines have a higher walk score, like the CBD area west of the Market

•htTDs;//datausa.io/n]'ofiie/Eeo/dp'i-moine5-ia/

: hl:lps://www.v/i:ilkscore.coni/IA/De.<. 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 walk score is currently in'the 0-49 range in which "afmost all" or '''mosf'1 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-UPTIVE.RAnO ADJUSTMENT

A shared parking analysis recognizes that people often visit two or more land uses housed within the same

development site, without-increasingtheir 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-

captive 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.

Mon-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 assumed to be 100'percent captive to the residential land uses, and service employees were aiso

assumed to be 100 percent captive. OrdinariIVf 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 npn-captive ratio for retail and restaurant uses were assumed to be lower, since a portion 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 busines5 was assumed to come

from employees and residents/since the bulk of demand in the area would be from residents and office
employees. In 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 pians presented by HDR and adding in the
existing lots that will remain. Similarly, future demand was estimated using the methods described above, while

existing demand/ generated by buildings that are planned to remain, was added to the future demand.

HDR has plans to add surface parking, garage parking, and on-street spapes 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 pjanned to change. Walker identified these lots and counted the inventory and
added the figure (374 spaces) to HDR's planned parking 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

Area

Model
. Garage Spaces

Surface Lot Spaces

On-Street Spaces

Total

Node 2

Garage Spaces

Surface lot Spaces

On-Street Spaces

Total

Node 3
Garage Spaces

Surface Lot Spaces

On-Street Spaces

Total

Unshared Spaces

Garage Spaces

Surface Lot Spaces

On-Street Spaces

Total

Total Spaces

Supply*

540
323
163

1,026

1,194
130
164

1,488

1,490

73
1/563

989
1,411

797
3,197

7,274

*Suppiy includes a total of 374 existing surface Set

spaces not jnduded in HDR's plans.

Source: Walker Consultants

The following table 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, represented by observed 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

Retail Shopping
Fine Dining

Casual Dining

Retail / Restaurant Employees

Residential

Office .

Existing Demand

Non-Captive Peak Hour

Quantity Base Ratio Drive Ratio Ratio Factor Demand

Node 1: 2:00 PM Weekday Demand Peah

7,310
•3,655

3,655

14,620

176
127,500

2.90 /ksfGLA
15.25 /ksfGLA
12.75 /ksfGLA
1.60 /ksfGtA
1.63 /Unit

3.15 /ksfGLA

90%
90%
90%
86%
95%
86%

60%
60%
60%

100%
100%
95%

100%
65%
90%
95%
70%

100%
100%

Total Demand
Total Effective Supply

Total Adequacy

Source: Walker Consultants

11
20
23
19

191
326

15
Subtcrtal Demand

Subtotal Effective Supply •

Subtotal Adequacy

Retail Shopping
Fine Dining ;

Casual Dining

Retail / Restaurant Employees

Re5idential

Existing Demand

Subtotal Demand

Subtotal Effective Supply

Subtotal Adequacy

Residential
Office
Existing Demand

Subtotal Demand

5ubtotal.Effective. Supply

SubtotalAd&quacv

Remaining Residential

Misc. Retail

Misc. Fine Dining

• Misc. Casual Dining

Misc. Retail / Rest. Employees

Existing Demand

Subtotal De-mand

Subtotal Effective .Supply

Subtotal Adequacy •

Node 2: 7:00 PM Weekday Demand Peak

29,793

14,836

14,S9G

59,585

635

2.90 /ksfGLA.

15.25 /ksfGLA
12.75 /ksfGLA
1.60 /ksfGlA
1.63 /Unit

90%
90%
90%
86%
95%

Node 3: lOiOOAMWeekdayDemandPeak

420
179,520

1.63 /Unit
3.15 /ksfGLA

95%
86%

Unshared Parking Demand

1.860

4,760

2,380

2,380

9,520

1.63 /Unit

2.90 /ksfGLA
15.25 /ksfGLA
12.75 /ksfGLA .

1.60 /ksfGLA

95%
90%
90%
90% .

86%

30%
30%

30%
100%
100%

100%
95%

100%
60%
6D%
60%

100%

75%
100%

80%
95%
97%
50%

75%
100%
100%

100%
100%
100%
100%
100%
100%

605
1,027

422

17
61
41
77

954
69

1,220

1,438

268

48S
459

12
959

1,563

604

2,880

7
20
16
13

400
3,337

3,197

(140).

17 WALKER CONSULTANTS



WALKER PARKING STUDY DRAFT
CONSULTANTS MARKET DISTRICT- DE5 MOiNES

The table indicates that the .total EVlarket 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 Mode 3 area [a surplus of approximately 604 spaces), which includes blocks 25 and 26,

while the unshared areas would experience a parking deficit of approximately 140 spaces. HDR may wish to

consider both reducing the planned parking supply in Nodes 1 and 3 and increasing parking supply in the
unshared parking blocks, especially to accommodate existing demand.
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PARKING ALTERNATIVES

Walker and'HDR worked to develop 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 ever/ 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-street parking.

Figure 4: Current On-Street Parking
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Source: Gaogle Earth, 2018 (Near the comer of 5th St. 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.

HDRhas planned to include structure.d parking oh 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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Figure 5: Proposed Parking Structures (With at least 100 5paces)

Des Moines - Market District

Legend

Proposed Parking Structure

Shared Parking Node 1

Shared Parking Node 2

Shared Parking Node 3

WALKEB

Source: Walker Consultants and 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, particularly in nodes 1 and 3, and increasing supply in the unshared parking areas wrth a large
number of proposed residential units, and smaller quantities of proposed parking, like Blocks 28, 30, and 34.

Similarly/ Blocks 5 through 9 totaled approximately 235 occupied spaces/ currently, that will impact future
demand, and are blocks with proposed additional residential units,

COST OF PARKING

Walker generally estimates that.surface parking costs approximately $4/000 - $5,000 per space and that at- and

above-gl-ade 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 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
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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 Parking*

Project Cost
Per Space
$ 18,000
$ 19,000
$ 20,000
$ 21,000
$ 22,000
$ 23,000 |
$ 24,000
$ 25,000

$150
$135
$142 .

$149
$15G
$163
$170 •

$176
$183 •

Rate:

Annual Operating Cost Per Space
$200
$140
$146
$153
$160
$167
$174

.$181

.$187

G. 50%

$250
$144

. $151

$157
$164
$171
$178
$185
$192

Amortized

$300
$148
$155
$162
$168
$175
$182
$189
$196

Period;

$350
$152
$159
$166
$173
$179
$186
5193
^200

25

$400
$156
$163
$170
$177
$184
$190
$197
$204

Years

1CO
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*Assume5 3t- and above-grade parking developed on a site geometrically suitable for'an efficient parking structure.

Source: Walker Consultants ' '

Even the best designed 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 example, precast structures require significantly more sealant repair/rep la cement over the

expected service life of the structyre.compared to a similariy-maintained cast-in-piace structure. Expansion

joints and sealants have limited 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 mairitained 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

adequate[yfor,or implement corrective actions in a timely manner to cost-effectively extend the service life of
thestructure.Thecostof regularly scheduled maintenance is relatively small considering the comparatively high

expenditures associated with the failure to perform proper maintenance on a timely basis.

To maximize the life of a parking structure and to minimize total life-cyde 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

inflationary 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 part 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 development 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 chapter introduces the concept of transportation demand management (TDM), identifies howTDM is

successful, and outlines the benefits ofTDM. The TDM strategies aim to accommodate the proposed changes

occurring within the Market District area, minimJze 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, hiking, and other solutions 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 wiil be accessing the site and the alternative ways in which they could do so. Often/

substantial subsidies, 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 3 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.

Transportation System Benefits •

• 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

• Reduced community fragmentation caused by wide, high-speed roads

Environmental Benefits

• Allow for and promote the revitalization and-redevelopment of historical buildings

• Improved air quality •• , •

• Reduced greenhouse gas emissions

'Improved water quality

Health and Safety Benefits
• Fitness benefits of active transportation (hiking and walking)

• Health benefits o-fimpmved air quality

• Stress reduction

Financial Benefits
Reduced costs of car ownership a nd 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 options to those that do not have to drive.
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HOW TDM WORKS . , . :

TDM is most effective when supported 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 automobile

trips to other transportation .mode5 may result in the reduction of VMT by empioyee5,vi5itors, 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 monitoring is also a key element in the success of a TDM plan. The TDM Plan can be focused to

encourage lower'VMT, reduce greenliouse gas emissions, lower rates ofSOVs, and reduce parking demand

depending'upon the goals o'fthe project, .

TDM strategies' are often classified into six different categories:

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
pedestrian, bicyclist/ and carshare experiences. .

Parking Pricing-use of management strategies that correlate parking supply and cost.

• Transit System ~ improvements can increase 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/shuttles, and ride-shsre programs.

• , Marketing/Promotions - education provides real-time information regarding transportation options.

Depending on the project, a TDM plan 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, energy

use, and travel costs, while still preserving mobility. There is extensive peer-reviewed research related to TDIVi

strategies. The California Air Pollution Control Officers Association Q.uantifying Greenhouse Gas Mitigation

Measures3 report provides a comprehensive overview of most of the available literature and identifies TD [VI

strategies and'tiieir 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/Lpcation. Limiting the parking supply typically results in a 5% to 12.5% reduction
inVMT; 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%.

3 IUtp://www.an!Tid,KOv/dpC5/do^^ilt'<-oiirr;^/^
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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 cit/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 re5Ult in zero net new vehicle trips.

Barclays Center, Brooklyn, New York - in 2012, the Barclays Center, both an

active ye^r-round event center and home to the Brooklyn Nets, implemented

a holistic TD IV] program. This program reduced overall auto mode share by

8% and resulted tn a 20% reduction in peak hour auto trips, initiatives

induded.enhanced transit service on I\i ew York City Transit (NYCT) and the
Long Island Rail Road (LIRR), preferred parking for carpools, parking supply
limits^ and targeted marketing programs.

Bpul.der/ Colorado -The City of Boulder requires a TOM pian 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 options 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 EVIanagement

Program (TMP) 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.

Prudential 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 wayfindingto park-and-ride locations.

In summary, the aforemehti.oried. strategies can help manage demand on the transportation network, and be

designed to make it easier 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

realized, 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:

• TD1V1 policies are proven to be generally effective in encouraging multi-modal transportation choices in

other cities across the country.

• The cost to implement moderate TDM policies is much lower than the cost to develop and operate a

comparable amount of on-site parking and access infrastructure.

• TDM programs encourage a'range of transportation options, many of which areweli positioned to

respond to changes in demand as the transportation industry evolves. IVIajor industry disruptors such as

the impact ofTNCs (e.g., Uber and Lyft) and possible future changes due to autonomous vehicles are

two possible factors'to consider, '

• Tho.ugh not an option for aH patrons, multi-model options are likely appealing to same percentage of

residents.and visitors.
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APPENDIX I - STATEMENT OF LIMITING CONDITIONS

This report is subject to the following limiting 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.

2. 'The results and conclusions presented in this report may be dependent on assumptions regarding the

future local, national, or international economy. These assumptions and resultant conclusions may be

invalid in the event of war, terrorism, economic recession, rationing, or other events that may cause a

significant change.in economic conditions.

3. Walker assumes no responsibility for any events or circumstances that take place or change subsequent

to the date of this report.

4. 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,

5. Sketches, photographs,, maps and other exhibits included herein may not be of engineering quality or to

a consistent scale, and should not be relied'upon as such.

6. All information, estimates, and opinions 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.

7. 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

•violations affecting the subject properties.

8. This 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 ertemal use by anyone other than our client without-our written

permission,

9. The projections 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

Date: Friday, December 28, 2D18

Project: Des .Moines Market District Master Plan

To; City ofDes Moines

From: . HDR Engineering, Inc.

Cultural Resources Review
Subject

information regarding cultural resources in the Des Moines Market District Master Pian (Study) area

were collected from the 1-Sites Database of the Iowa 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 1-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 to federal regulations regarding confidentiality of archaeological site

locationa! information, archaeological 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 resourcos.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 Iowa SHPO database which records the official determinations of eligibility. If

inventory, forms in the SHPO database contained a SHPO determination it was updated, otherwise the

status was.'left as Unevaluated. Additionally/ information on locally designated resources was pravided

by the Des.Moines Planning and Urban Design Division of the Community Development Department.

The following sections include a summary of the previously identified archaeological sites and

architectural resources in the Study area/ along with information and recommendations regarding the

consideration of cultural resources for planning and future redevelopment in the Study area.

ArchaeoioRicaI Resources

Six previously identified archaeological sites were found in the Study area and are summarized below in

Table 1.

Table 1. Archaeological Sitss in the Study Area.

Site Number

13PK860.

13PK861

SiteType/Name

Historic Dump-Urban Fill

Historic Gas Production Plant

IMRHP Status

Not Eligible

Not Eligible

300 E Locust Street, Suite 210, Des Moines. IA 50309-1823
(515) 230-4940



13 PK917
13 P 1(944

.13PK990

13PK1051

Historic Farm/Residence

Historic Chicago, St. Paul and Kansas City Railway Bridge

HisforicDump

Historic Scatter

Unevaluated

Un evaluated

Unevaluated

Unevaluated

Of the unevaluated sites, 13PK917 is iocated where a parking lot is presently and is assumed to be
destroyed; 13PK944, the Chicago, St. Paui'and 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

Sixty-four (64) architectural or built reso.urces were found in the I-Sites database. The Study area also

incl.udes 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

Study area. Of the 64 resources, seven (7) are in the Civic Center District boundary, thirty-five (35)are in

the Industriai 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 MRHP-iisted historic districts, NRHP-listed properties that

are not bridges or railroads/ and NRHP-Eligible properties that are not bridges or railroads. A full list of

.architectural resources, including those contribLiting or non-contributingto either of the historic

Districts is found, in the Appendix..

Table 2. National Register Eligible or Listed Properties in the Study Area.

Property
Number .

77-01703

77-03117

77-03249

7,7-07376 .

77-07484
77-10422

77-03794

77-06076

.Property Hame/Type,

Civic Center Historic District

East Des Moihes Industrial
Historic District.

House

International Harvester

Company of America Building
•Sun Oil Company

Roadside Settlement House

Gas Station

Southeast Water Trough
Des Moines Western Railway

Freight House

Address
District

District

400 SE 6th St

.217 E 7th St
710 Raccoon St

620 Scott Ave
601 SE Gth St

SE 10th St

625 E Court Ave

NRHP Status
Listed

Listed

Eligible

Eligibie
Eligible
Eligible
Eligible

Local

Landmark

Listed

Conclusions and Recommendations

The National Register of Historic.Places (MRHP) 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
hdrinc.com ' 300 E Locust Street, Suite 210, Des Moines, IA 503U9-1SZ3

(515)280-4940



(funding, permits, etc.) would require the federal agency to comply with Section 106 of the Mational

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 a district), an income-produdng property, and the

rehabiiitation work must meet the Secretary of the Interior's Standards for Rehabilitation.

Iowa 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 Iowa

Economic Development Authority (1EDA). The state tax credit follows the federal tax credit parameters,

but'with a few important differences. Q.ualiTying properties must be listed in the NRHP as an individual

property or contributing to a district or must be determined Eligible for listing in the MRHP by the Iowa

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 before 1937. Commercial or non-commerdal properties both qualify for 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-commerdal}. 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.

Wh'iie NRHP eiigibility or listing places no restrictions on a property (beyond those summarized above

for federal agencies), Des.Moines does have a local ordinance for designating local landmarks and

historic.districts. The Des Moines Historic 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 eligible for listing in the NRHP or as g locai iandmark or district.

300 E Lacust Street, Suite 210, Des Mohes, [A 503Q9-1SZ3
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Draft Hazardous Materials Technical

Memorandum
Date; Friday, December28, 2018 .

Project: Des IVloines Market District Master Plan

To; City of Des Moines

From; HDR Engineering, Inc.

Subject; Hazardous Materials Review

As part of the Des IVIoines Market District Master Plan (Study), HDR provided a desktop-level review of
hazardous materials in the Market District of the East Village (Market District) neighborhood. The
following are sites contained within the -IVlariret District neighborhood. The search area was a standard
ASTM'search radius. Sites found on the opposite side of the Des Moines River were not further evaluated
for impact to the Market District neighborhood 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 a No Action Required
designation from IDNR; however, contamination may remain in soil or groundwater.

Former Manufactured Gas Plants (FMGP):

• Des Moines Gas Company - 101-123 SE 1et Street

• Des l\fl.oines Southeast - IVlarket Street and Des Moines River

• Des Moines Gas Company ~ 100 E Raccoon

•. DesMoinesGas!ight~20-l SE1stSfreet'

• Des IVIoines.Gasligtit- SEC E Elm and SE 2nd
• Des Moines Two Rivers MGP ~ SE 2"d Street and Eagt Market Street
• .DesMoines 2nd Avenue and Market Street Coal Gas-Market Street Between 2nd And 3rd Ave

• Des Moines SE Connector (south of facility beneath MLK)

[t appears that these sites are at the same location in Des Moines with different names. There are several
different iowa Contaminated Sites numbers associated with these sites and several have been closed out

(Active Site IDs 368, 1 188, and 38).

Information Required: Several borings have been completed for the pump station. Are there additional
borings or investigations that are .not included in the City or 1DNR Contaminated Sites files? IVIid-American
Energy may have additional information such as the location ofthe fonnergas holders?

Contaminated Sites/BrownfieId:

• Iowa Muffler and Brakes-216 East Court (SVOCs in soil and groundwater)
* Newbury Living - 401 SE 6th Street (Fuel and lead contamination) also listed as a Brownfield
• Parker Oil - 399 SE 7[h Street (Fuel contamination - GW)

• 7"1 Street Lead Site - 7lh Street (Lead Removal of 14,000 cy)



Information Required: There are some files located in the IDNR Contaminated Sites database. These will
be further evaluated to determine if enough site coverage is available. The 7i!1 Street Lead Site has been

cleaned up and remediated; however, there is no report that shows where soiis were excavated from the

former salvage yard.
I

Leaking Underground Storage Tanks

• Former Station - 5.01 E Court Avenue (LST 9LTF54) Expanding plume
• DSM City Garage-101-123 SE 1st Street (LST7LTC32) No free product remaining
• Capital DX-107 E 61h (LST7LT081) Rec'd Pre-Remediation Groundwater Sampling documents
• Two Rivers Service Center-201 SE 1st Street (LST 8LTU41) 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 1DNR.

[Vliscellaneous Sites

Bitucote Products Co. -900 SE Raccoon Street (files in microfiche, not available)

• Des IVIoines Traffic'& Transportation - 511 SE 6th Street (solvent contamination)
• Historic Auto and Historic Cleaner Sites (prior to mid-1 980)s) No documentation - see map

Information Required; The Bitucote property has all of the files on microtiche and will need to be
requested for review. The Des Moines Traffic property 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 drydeaner 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)

Site
FfVlGP

Lots 9 and. 10 Block 44
Diamond Oil Co.

SE 6th Street UST Site

Parker Oil

Scrap Processors Inc.
Waste Management

Des Moines City
Garage

DL&V

Bitucote

Address
SE1sltoSE2"dand
Raccoon to Market
404 SE 5th Street .
GOOSERaccoonSt

SE 6th Street And
Raccoon Street
399 SE 7th Street

306 SE 5th St
1.800 SE Elm

212SERaccoon

Lots 3,4, 5ofBlock.43
SE 5th & Alien
900 SE Raccoon ST

Contaminants
Coal Tars, PAHs,
cyanides, heavy metals
Heavy Metals
Fuels/Oils

Fuels

Fuels/Oils

Fuels and Heavy Metals
Fuels

Fuels

VOCs

Asphalt

Potential Deptti
Below fill to
groundwater
Est. 0-2' bgs - unknown
Tank depth to
groundwater
Tank depth to
groundwater
Tank depth to
groundwater
Fuels 0-gw; metals 0-2'
Tank depth to
groundwater-was high
risk site in '97

Tank depth to
groundwater- Free
product th rough 2010
PCE and daughters >
MCL
Tank depth, to
groundwater



Des IVIoines SE
'Connector

SE Connector
7th Street Lead Site

Unknown Fuel Sites

Unknown Solvent Sites '

Heavy Metal Sites :

MLKand Des Moines
River
1101 RaccoonST
7lt1 Street SE and
Raccoon

TBD . .

TBD

TBD

Coal Tars, PAHs,
cyanides, heavy metals
Fuels - UST
Lead - Battery cracking

Fuels

Solvents [TCE, carbon
tefrachioride, etc.
Lead, arsenic, etc.

Below fill to
groundwater
No release
'Remediated, residual

Tank depth to
groundwater
Fill to groundwater

Surface to 2'bgs



Draft Alternative Energy Technical Memo
Date: Friday, December 28, 2018 '

Project: Des Moines Market District Master Plan

To: City of Des Moines

From: HDR Engineering, Inc. '

Alternative Energy Feasibil'rty 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 review:

• . Evaluate the use of wind, solar, energy storage and geothermal on site.

• Evaluate the economic feasibility for alternative energy on site.

• Provide conceptual layouts, preliminary production estimates and Return on Investment (ROI)

calculations. •

The purpose of this technical memo is to provide methodology and results of a conceptual level analysis

based upon requested scope for Study information.

Energy estimates and installation costs were estimated from current marketplace and bid information

available to HDR regarding renewable installations in the regional area.

Payback period was estimated without the use of incentives.

Assumptions

Due to the stage of planning, g 10% conceptua! design effort and cost estimate was completed at the

time of writing this memo. Estimated electrical toads 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, production 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



modeling was-not completed for this work as a selected site for facility location is required and existing

meteorological data for wind 5peed5 and solar irradiance are required respectively. Rather, generalized

information based upon MREL data was utilized for energy estimates. Tiiese values tend to be

conservative relative to detailed estimates; however/ they should be further evaluated prior to purchase

decisions being made regarding a facility.

Wind

A turbine's physical location/, bladfe swept area and tower height have significant impact on the

production that can be generated for a wind turbine. As the 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

important 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 genera! ly conducive to wind generation which

will yield a return of investment that is economically viable without significant incentives. There is also a

limited number ofturbines.which could be used in the study area due to low wind or gusty wind and

inconsistent wind due to impacts from surrounding buildings. As such, no detailed evaiuation was

completed for. wind production in the study area.

Sokir ' . .

Duetothestageof planning, solar facility sizing for each building was evaluated strictly based upon

avaiiable.rooftop space using HelioScope, a solar PV estimation program. Balancing of potential

production with energy use at each budding was not analyzed as part of this scope of work.

Facility location/ physical size & layout, equipment 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:

• Solar facility would be located on rooftops in the study area. No off site community solar or

large.scale ground mount solar system was evaluated.

• Solar irradiance data for Des Moines, Iowa to be used.

• HelioScope PC software package was used to estimate facility size and production.

• Psnelswill be instaliedrooftops (fixed rack}.

• Panels wili be standard efficiency panels.

• Inverters will be string inverters.

• PV systems will tie into each individual building and be metered separately at building level.

Energy Storage

In order to increase overall 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 R01 for battery storage was not evaluated as part of this study at the current phase as the economic

assumptions associated with a RD I 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 far batter/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 IVIoines. Current

rates or final application of any interconnection tariffs, net metering or impacts on 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 renewables 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. a re;

• Rate paid for electricity (2015): $0.11/kW-hr

• Escalation for electrical rates; 3%/year

• . Return Period: ZD.years

• No escalation for O&M services

• Assumes no replacement of major equipment over 20 year life

Specific assumptions for solar:

• CAPEX Solar; $2.20 per watt nameplate

• OPEX Solar: $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 fora maximum production potential scenario. Conceptual layouts and

ROI calculations are included in the Appendix to this Memo.

A canceptuai 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 8,8S4,OOD

KWhrs. With the assumptions for electric pricing and CAPEX/OPEX, the ROI is estimated to payback in
Year'12.



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 Iaea! utility should occur to better understand how a large

behind the meter fadiity 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 economic wind generation in the investigated scenarios.

Energy storage is potentially a viable alternative for integration into buildings along with solar 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 accommodate 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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A, Production Analysis Assumptions

1 Panels will be mounied with unirac or similar racking, system with minimal rise on roof. (20 degree assumed ang[e=rack+roof slope)
2 No roof plan has been completed at the time of analysis so 80% of the area was assumed to be usable
3 Electrical connection at building will be a 480 V connection.
4 inverterwii! be located outside the building at ground ieve! nearthe iDcation of the inside electrical equipment to minimize cable run
5 Standard efficiency panels wi[! be used for installation
6 Helioscope software used to estimate panel locations and equipment (See printout for analysis)

B, Cost & ROi Analysis Assumptions

Rate paid for electridfy (2014) S 0.11 kWhr
Escalation far electricai rates .3% per year
Return Period • 20 years
No escalation for QSM sen/ices

O&M costs . $',O.DD20 per waft production
Assumes no replacement of major equipment over 20 year life
Capital Installation Gost $ 2,20 per watt
Energy production diminishes by 1% per year
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s
s
s
5
s

s
i
s
f
i
s
t
s
$
I
s

Savings

24,4SB
2'i.sei
25,473
25,375
26,4BG
27,BBS
27,BTO
as,D83
26,636
zg.aco
2a,rrs
30,362
30.B6C
31,570
32,192
3a,BZG
33,473
34.132
3'1.B05

35,430

Ca

i
s
f
!t
t
t
s
t
t
t
t
t
I
s
t
t
I
I
s
s
t

sle to Dale

3Z1.42S
331,866
322.303
S22.735
323.1 S3
3Z3.5B7
3a4.nos
•su.w
324.B32
3ZS.239
325.E42
325.0+1
ap.e.'ias
326.S2S
327.213
3ZT.596
327.976
32B.351
32G.723
329.091
329.031

Saw

»
I
t
?
t
I
s
?
s
s
s
5
5
s
s
s
s
s
s
?
?
i,

igs'pAale-

24,-OB

49.47S
74,ss3

1 DO.S3T
127.413
1S4.421
181,661
210.D44
23B.6BD
2G7.BSD
2B7.G5G
saa.ni B
358,978
390.S4B
4S,74D
455.566
4BS.039
S33.171
5S7.976
S93.4BS
593.4BS

ZS.GT3

Ipi I

D.OB

a.is
D.Z3

D.31
D.39

D.1B

O.S6
D.S5

D.73
D.B2

0,31

.01

.10

.13

S3
,39

-49

S9
.70

.BO



ISuMci

M°L-

i
z
3
<
5
6.

7
B
9
0
1,

7.

3
4
5
s
7
B
9
0

Capital Cpst o&MCo'

S 1S7.7-10 I 21S.B9
0 S 21 S.71
0 S 214.54
0 S • 212.33
a s
0 S
0 S
0 £
D S
D »
a s,
D S
0 S
a t
0 I
a s
0 I .

0 t
0 S
0 1

TOTALS

[0.27
]B.'i7

3S.D6
14.B3
ii.aa

i9.96

ff.gs
iS.SB
i4.n2

E.OB

iO.lG

3B.2G

3G.3B

M.sa

i2.67
'O.B4

ftMNUAL AVERAGE

Pr<j[ Jdian Eie
(kWhrt' Est

39.W S
36,393
07,269
06,197
05,135
04,DB3
03.D42
02.012
00.932
as.eez
ge,9B2
S7.S3Z
97,01 a
as.tw.

95.BB?.

34,131
93.1 SO
92.258
91.335
SD.422 .

1.M2.1SB
93.641!

:c[nc ). He
s;

B.11 S
0.113 S
0.'

O.J

0.'

0.'

0.'

0.'

0.'

B.'

0.'

0.-

a-

0.'

0.'

0.-

0,'

D.'

D.'

0.'

17 S
20 S
24 £
zs $
31 S
35 S
39 S
44 S
-IS S
61 S
57 }
62 ?
G6 S
71 }
n v
a:
B7 X
S3 t

:TIJ :ity
[ng^li)_

3.039

2,3713
2.51 B
2.765
3.016

3.273
3.S34
3.E01

4.073

4.35B
4.633
4.32-i

S.215
5.515
S.S20
6.132
S.-150

S.774
7.1 D4

T.441

Ar

I
s

$
s
s
s
s
s
s

s
5

s

s
s
5
s

inualTo I
Costs Tolal Sa

157.95S S
7 T.

5 t
2 I
0 S
la f
16 $
14 S
13 }
10 S
)B a
!G $
w s
a s
!D S
!9 S
iS I
15 t
a s
i1 I

IHs

2.039

2.27G
2.51 B
2.76S
3.01 S
3.273
3.534
3.SD1

4.073

4.350
4.S33

Wi
i3.Z15
5.S1S
5.BZO
e. 132
G.'j50

G.77-1

7.1 D4

T.441

Ci

I
s
s

s
s
s
s
s
5

s

^
»
?
s
s
s
s
s

sts la Dale

?7.95S
SB. 1TE
SB, sa a
50,603
5E
59,021
59,227
59,431
S3.633
5a,B33
en.csi
BB.227
GB.431
GB.G13
GO. BOS
GB. 392
51,176
61,363
G1.S45
B1.726
El ,726

Savir

s
s

t.

s
s
s

?
s
s
s
t
s
s
s
I
I

I
s
i.
s

igs In [la Ie

TZ.0'33

24.316
3G.B3-1

4S.SS9
S2.615
75.BBB
B9.422

103.223
117.295
131.G4S
1'IG.27B
1E1.1S9
1713.413
191.S2S
207.T4B
223.680
2'ID.330
257.1 D3
274.207
291,643
231.E4B

14,SBZ

•p( I

0.US

n.i5
Oj3
0.31
039
0.4B

0.5S

O.GS

0.73

D.B2

0.91

.01

.10

.19

.73

.39

-'!9

.59

.70

.50



Ir.i.lM

[Si?£_
biiL.

3-

sDn

dtai

Campitlotl

[ Chrchcil

i,

am 1/2/1 am

Eleclririiy

Tank's

GG9

1
2
3
d
5
B
7
a
6
c
1
2
3
4
5
'6

7
a
9
•o

Capital Co Et O&MCi

S 147,1 BO S •
o s
a s
D S
a 5
o.s

D t
0 S
0 S
0 S
0 t
0 $
0 I
0 }
0 t
0 I
0 I
0 t
0 ^
o a;

TOTALS

M.24
E.ao
10.16
39.17
iS.19
i423
i2.29
ma7
w.w
1BJS6
34.71

USE
31.04
rs.23
HAS
?s.Ee
13.90
rzlG
'B.44
)B.71

ANNUAL AVERAGE

0.11
0.113
0.117
0.120
0.124
0-12B
0.131
a.i35
n.139
0.1-14
0.1^3
D, 152
0.157
0.1 G2
D.1G6
0.171
B.177
B.1G2
B.1B7
0.193

i1,233 1;
11.455 t
11,680 I
11,310 t
12.14S S
12,394 t
iz.eze t
13.B77 S
13,131 S
13,3B9 S
13.653 S
13.922 S
M.1BS S
14.476 S
I4.7B1 S
18,053 5
15,348 S
[5,6S1 ?
[B,959 ?
16.273 S

1.233

1,45S
i.eao
1.S10
2.14S
2,384
2,SZB
a,E77
3.131
3.3BB
3.653
3.922
4.1 SB
4.476
4.7S1
5,OSZ
5,3-18
5.651
s,asa
6.273

I
t
s
s
s
s,

s
s
s
s
s
s
.t

i
t
I
t
t
t
I
t

'.364

'.SBS

'.767

'ass

;.iei
,375
,568
,7SB
1,3'IG

1,133
i ,31 a
1.5CD

i.ees
I.BG1
1.03B

1.214
1.3BB

I.SGO

1,730

1.899
'.B3S

?
s
s
s
s
t
T
t
i
t
s
s
s
s
?
s
s
f
s
5
s
s

11.233
22.668
34,368
-f6,27B
B3.423
70.B07
B3.43S
36,312

103,443
12a.B33
136,465
1SD.4B7
isii.eos
179.079
193.B40
2BB.B92
2^.241
239.SS1
2S5.B50
ZTZ.W
ZTZ.124
13.6ns

0.65
0.73
O.S2
0.91



[jab Ms.

Capital Cost

Annual
PrDductiDn BecWuly

(kWhfl- Escalalinn

n s
0 S
O.t

0 $
o v
0 t
0 S
0 t
0 I
0 t
0 I
0 »
0 S
0 S

ale in year 1 (ram Hel

261 .SB
253.2G
25B.B7
254. ID
351.56
2-1S.04

24B.55
S-14.0S
W.E5
233,23
we. Bii
234.47
23Z.12
223.60
227.50

1J7.&37
136.310
13-1.947
133.5S7
132.2B-1

130.S3S
w.ssa
12B.333
117.0SO
[25.779
I24.5S1
IZ3.276
122.043
1.20.BZ3

11S.S1S
116,419
(1T.234
116.0B2
iU.SDI
1-13,752

17,181)
ns^sa

15.146 f
15,444 ;
15.T4B S
IG.05S S
IG.375 S
16,697 S
17.BZE S
17,362 f
1T,7a4 t
IB.BS2 t
IB.40G I
ig.n-i s,

is,m s
ig,5ie i
19SD!. S
'0,294 J
'0,634 t
21,102 t
21,517 t
21,341 S

S.tW
B.444
S.74B
G.058

B.E37

7,026
7,3SS
7,7W
B.CS2
B,406
S.771
g,i4i
9,516
3,302

IO,2S4
iO. 634
11.102
;1.517
t1,341

s
s
s
a,

s

s
t
s
;t
s
s
^
s
^
s
t
$
s
t

1 SB ,715
ISS.SBB
1S9.35B
1SB,S2B
1 S9.7SO
ZOO.05'1
200,311
2DO.SS/
200.B2Z
2B1.073
2B1.322
2B1,5Gg
201.813
202.054
202.W
202.530
2U2.76S
2S2.337
XS3ZI
203.-154
2C3.454

s
t
s
t
f
I
t
$
s
I
$
s
s
I
s
s
s
s
s
s
s
s

15.146
3D.5BS
-IG.33S
62,396
73,771
35,4GB

112.434
123.655
147.5GO
1G5.E12
1G4.D2D
2D3.791
2E1.S3Z
a'H.'MS

261,351
2B1,6'IS
3D2,33S
3Z3.441
344.95B
36e.goa
3GG.6BO
10.34S

0.15

O.Z3

0.31

0.55

O.S5

0.73



Frajcct

Sul?JaCl

Task

at.r

1

ilbCty •

anclCDslArTElffilB

I Chechtd

Js^
J

-£f

Date

^apjlalCpst (kWhi)'
Eleclrteily

Savings (t)_

1 ? -1S0.74D ?
2 01
3 0 t
4 • ' 01

S '0 I.

6 OS
^ 01
6- . 0 $

0 $
0 ES
0 S
0 t
0 I.
0 S
0 f
n t
0 I
D S
n s

as4.sg
262.04
253.42
Sse.as
23+.2G
351.73
24SSO
W 6.71
244.24
341.60

234.62
SW..27
SSS.9S •

227.65
22S.3T
223.12
220.SS

132.54^
131.021
12B.710
12B.413
137,129
125.656
124.5SB
123.353

•122,') 20

12B.BSg
119.ESD
\is,Asa
117,306
116.135

.11-1,373

H3.B24
112,685
in,BSS
11D.443
109,339

Z/H)S,BS5
120,495

0.11 S
a.ii3 t
0,117 t
D.rlZO I
0.124 I
D.1BB S
0.131 S
D.135 {
0.139 $
D.H4 ^
0.14a s
ais2 s
0.157 t.
aiea ?
0.158 'S
0.171 S
0.177 S
0.182 S
0.167 S
0.1 S3 S

1.4.55S S
14,645 S
15,137 S
15.43S S
15.733 5
16.049 S
I G.3G6 5
B.6BS S

1T.017 S
17.352 S
17.S91 I
16.042 S
1B.3SB S
ie.760 i
1S.13D I
13.507 S
19,891 S
20,283 t
ZO,GS2 S
21,09 D f

14.S5B I
14.B45 i
15,137 $
15.435 t
IS.739 S
ie.049 i
1S.3E6 S
le.sea t
17.017 t
17.352 t
17.E91 S
18.042 S
|5r398 T
is.rea $
19.130 I
19,607 t
19,691 t
20.ZS3 a;
20.G32 S
21.DSO S

61, DOS
S1,267
31,526
S1,7S3
93,037
9Z.2B9
9Z.53B
9Z.TB5
93,028
33,571
B3,S10
93747
93.SB2
94.^14
94,444
94.B72
34.B97
35.120
95.341
as.seo
35.560

$
t
t
s
.9

t
t
?
t
s
s
s
s
5
s
5
5
s
s
s
?
s

1'1,559
29,402
W.SW
5S.S7S
TS.714
91.764

10B.129
124,817
1't1,S3't
1EB.1SS
1TE.BBO
191.S22
213.320
23Z.OBO
251 .am
270.717
230.60B
310.BS1
331.573
352. GG3
35Z.6G3
17.633

0.23
0.31
0.39

0.73
O.B2

0.31



1
2
3
1
5
G
7
a
g
D
1
2
3
4
5
s
7
a
9
D

Capiigl Cosl

} 191.4DO
0
0
0
0
'0

0
0

. n

B
D
D
B
n
D
0
D
a
D
D

' oaMCDsi

s
s
I
!t
$
I
s
I
s

$
s'

s
5
s
5
5
£
s
s

TOTALS '

265.60
•SW-.S5

•' 260.32

ssr.n
2aS.1-t

2BSS9
isase
1475Q
24S.OS
242.63
240A1
237.B1
235.4S
233.07.
230.74
SS&.A4
226.1 S
223.B9
221 .S5
S19.A3

ANNUALAVERAQE

Pro; •clion El e

(Why Ee;

;.

!2.B32 S
i 1.474
1D.1B9
:B,B5S
!7,ses
'G.2S3

!5,031
'3,780
'2,5-12

'1,317
'D,104
IB.BCG
17,7-14

16.S3T
15,3'I1,

14.21 B
13.D75
11,315
lo.ess
is.nr
[B.Z33
M.912

ctri;
alall

[y Etecl
SE

an i
a.113 t
n.117 s

0.

a.

0.

0.

0.

0.

0.

G.

0.

D.

B.

G.

0,

0,

0.

0.

D.

2D S
24 I
2B I
31 S
35 S
33 ;
44 S
4B 5
52 S
57 S
62 S
EG S
71 S
77 S
82 S
er s
S3 t

=nr
.(B

UDB
4.B9E

5,1 as
5,43S
5,734
B.1C6
e,wi
6,7'! 6
7.B7G

7,412
7.755

B.105
B.-i31

6.B35
9.1 se
S.57-1
S.SGB

0.353
0.7S4

1.1G3

Am

s
s
i
t
$
s
a.

s
I
s
I
t

s

s
s
s
s
5

nual Total
CDE[E

191.6GE
263
260
25S
ZS3
253
250
24B
S.AS

11&
wo
23B
335
233
231
22B
22G
224
322
aia

Total Ea\

s
s

s

s
s
s
t
t
s
t
s
I
s
s
s
i

1BG

i.soa
t.BSS
;,1 as
;,'18S
1,794

i,105
i, 422
>,74 B
'.D76

'.412

'.7S5

i.105
s.'le'l

i.BZS
i.196

i.574

i.SGD

3.3B3

I Z0.7S4
S 21.163

Casts

a;
t
x
s
s
s
s
s
t
t
t
•i

f

I
s
s
s
t
s
s

Dale

gi.BSB
91.929
a?.,'i eg

92MT
32.702
32.354
B3.2D4
sa.Asy.

93.697
93.940
94.1 BO
94.41 B
94.G53
34.BB6
95.117
S5.345
95.571
95,795
SG.B17
SB.23S
96,236

Savii

s
I
I
I

I
I
s
£
s
s
s
s
;
5
s
s
s
s
^
t
s

igsipidale

14,sna
S9,ECU
4-1,694
GO, 132 '

75.976
S2.D31

10S.503
125^6
1 ^2.^2B
159.7S7
1T7.492
195.537
211.B5B
232.B63
SBi.ara
271.654
291.51 S
311.966
332.72B
353.BB3
353.BB3
l7,ean

PE

O.OB
0.1 S
0.23
B.31

0.46
use
0.65
0.7.3

O.S1
D.S1

1.01

1.10

i.ig
1.23

1.39
1.4£i
1S9
1-70

1.BO



[^"s. J«s_

Inuect _•___^' • . . ,.

I Eubltd Sa\wfco-^lW __

j Task • _P[duchDn end Cncl MmhB. _

Ctiecknl

M

Locglton Year

Tanks 1
2

1^6.3 3
KW 4

Namaplgla . 5
G
7
e
9
3
1
2
3
4
5
e
7
B

IS
so

Cgpllal Cost

S 4DS.640
0

• D

n
d
0
0
0
0
0
0
0
0
0
n
0
a
D
D
D

O&MCoEt

s
s
s
s
s
s
t
t
t

•f

I
t
s
s
s •

?
s
s
»
5

TOTALS

BGS.-fS
56337
557.14
55-IS7
S4G.DS '

. • 540.53

535.19
52S.64
524.54
515.23
S14.10
50B.S6
SB3.B7
438.33
TO.B4
4BS.90
Aw.m
479.17
474.3B
WS.S4

ANNUAL AVERAGE

Annual
PrDduclton Ele
(hWhr)' Es;

ZA-^.227 S
saises
27B.E71
B7S.7Q5
373,027
27D.£9y
^67,594
2BWB
262.2G9
2S9.B46
257, OSD
254,473
351,834
Z4g,-i15
246.921

,244,452
242,nn7
aw, SB?
237. IS 1
234.B19

5,1T5,S7S
2SBJ7S

diicily

a.n

0.113
0.117
0.12D
n.124
B.-12B

0.131
D. 135
D.139
0.144
ai4a
C.1S2
C.157
o.i ea

. 0.168

0.171
0.177
0.1 S2
0.1 ST
0.193

Ele
Savl

s
s
s
$
s
$
f
f
I
t
s
s
5
s
s
s
s
I
t
t

clricHy
ngs B)

31.2BS
31.BB1
32.SOS
33,US
33,SB2
34,463
35,147
S5.B40
3G.S4B
37.266
as.oaa
3B.T4B
38,512
w.zsa
41.DB4
41.B93
42,713
•<3,S60
44,413
45,233

t
s
s
s
s
s
5
s
5
s
s
t
t
s
I
s
s
s
I
i

31.2GS
31.BB1
32,503
33.149
33.BD2
M,i\?
3S.147
3S.B40
36.B.46
37SE6
3B,OOD
38,7'IB
3S.S12
40,290
41.DB4
41,893
42,719
43.BGO
'14,413
4B,293

f
s
?
s
s

s
s
t
$
I
t
I
i
$
f
t
s
s
s
s

410.20B
4W.771
411,328
411,BSD
413,-IZ?
wiser
41 a,sna
A 1-1,032
']•

A'

A
4"

^
41

4J

41
4"

4r

41
4J

t.SSS
i,07S
;.sso
i.csa

3.602
r.loi

4'iT,r,595
3.064
3.55B

3,047
3.522
3,891
S,9S1

t
t
I
s
s
t
i
t
s
s
s
s
s
s
s
i
t
t
$
t
t
t

31,265 O.OB
63,MS 0.15
95,655 0.23

12B.B04
iea,BD7
1S7.C75
232,222
238,062
304.6DB
341.873
37S.S73
41B.62Z
4G8,W
4BB.-i2-f
S39,30B
5BW1
624,123
667,690
712,038
757,391
757,381
37,fl70

.31

.as

.'1B

.56

,65
.73

.82

S1
.01

.ID

,13

.23

.39

.0

.53

JO
.8C



IP,.^

1 Task Pnhtiltar j'c. :An3f^|; Stiee! isjor __ s<

Tanks

173-a

Capital Co$]

37B.B413
0
D
a

a
0
D
D

0
n.

D
B
0
0
0
0
0
D

08.M Cost

t
s
5
s
5
s
s
s
s

s
s
s
s
t

•s

t
s

TOTALS.

535.71
52(M6
S1S.ZS
S10.10.
5D5.DO •

Aas.ss.
was
4BO.DO
1B5.10

475.-15
470.S9
4GS.SB
4S1.32
45E.71
452.14
447.SZ
4-0.15

43B.71
434.33

ANNUAL ffVERAGE

AT
Production Etc
(kWhi)- . Esi

K7. .BBS t
Z50.22B
ZS7.G2B
253. aAS .
2S2,d3S

249.SM
247,474
24'I.SSS
242, S4S

237,723
235.M5
232.932
230.63S
22B.355
22S.073
233.B11
aai,s73
Z1S,S57
217,16']

47B 6,434
Z39.SM

•stmlf

;alailDti

0.11
0.113

0.117
0.120
0.124

0.139
0.131
0.135
0,139

0.1-fB
a 152
D.1S7
0,162
0.165
a.171
0,177
D.1BZ
0.1 S7
0.133

Ei
Sa

s
5
s
s
s
s
$
s
s

t
s
?
1
t
t
s
t
t
s

lEcWcily
vines (t)

as.au
29,'IS4
30.0S5
30.657
31,2S1
31.377
32.5H5
33.145
33.7SS

35.143
3S.B35
3G.S41
37,aei
37.395
3B.743
33.507.

40,235
41.079
41 .BBS

Af

}
s
s

s
s
s
s

s
5
s
s
s
s
s
s
I
s

mug] Tolal
Casts

379, see
szo
BIS
510
sos
SOD
-195
'190
W5

475
471
4GB
4G1
AST
AS1
w
443
A39
^^^

Trial S

I
f
s
s
$
s
s

t
i
s
s
i
I
I
I
s
s
5
s

2B.914
29.11B4

30.D55
30.657
31 .zei
31.877
32.5DS
33.145
33.79S

35,143
35.B35
3E.Sf,1

37.261
3T.33S
3B,7-13

33,507
40X36
41,079
41.BBS

Cosl

I
s
s
i
s
s
s
s
5

s
s
s
s
s
s
s
as
s
!t
E

s (o Date

37S.3G6
37B,eee
3B0.401
3BO.S12
381,417
3B1.S16
362,411
3GZ.SB1
SB3.3S7

3B'i.3')2 •

3B4.B13
385,276
ses,74a
BBS. 197
3B6,6<IB
3B7,a9T
3B7.54D
3B7,S7g
3BS.413
3SS.WS

Sai

s
s

s
s
t
t
s
I

<
I
f
t
I
s
$
^
I
I
t
s

•ing sin [lala

2S.S14
BB.aga
SS.4E3

11S.12D
5(

1B2.2S7
21-1.762
W7.907
2S1.7D5
31 G.1 B9
351.311
397,1-(6
423.GB7
.46D.943

-19B,S.!3
537, GB7
577,133
B17.47B
B5B.557
7GD.4.J5

7B0.44S
35.UZZ

IRR based
[pi

n.oa
0.15
033
aw

1,3E

o.-ta

a.56
O.G5
0.73

as 1
1.D1
1.10

1. :9
i.as
1.39

1.i19

1.59
1.70
1.go



Prolt.cl •

SSsH. Sub FeaslhlUy

LAn&lysfs ____ ^

IgL

Chectcd
CLO _tU[e

Jl
sL

iroi

51

1 I ' 2QZ,B')0

O&M COE[

) S
0 S
B S
0 t
0 S
0 t
0 I
a'S

n s
0 S
D S •

D S
D S
0 S
0 S
D S
D S
os ' .

D 5
0 S

TOTALS

2B1,4fl
27B.66
275.98
273.12
270.39
ser.ee
265.01
2G2.3G
259.73
257.14
254'.5S

2S2.Q2
249.50
a'ff.DB
wss
• 242.09
233.67
'ssas

w.w
23Z.5S

ANMUAL AVERAGE

Ar
Pl

(hWhr)'

2.

10.7'l'i

39,333
37.S3S
3S.5BD
3S.154
33.B42
32.SD+
31.17S
29.S67
2B.SBB
wssi
26,010
24,Tso
23,5D2
22.2B7.
21,044
1S.B34
1B.B36
17,44s
1G.27B
6%T72
;a.i3(

Ssdricity ElEdl

a.113 s
0.117' ?

120 S
i24 S
]2S 1
]31 $
135 S
139 5
14') S
i4S S
[SZ t
1ST S

]S,liB1 I
! 5,786 t
16.0S7 I
16.^114 S
16,738 I
17.066 t
17, m t
17,747 t
ia,n°6 I
18,^53 t
[S.B16 t
19.1B7 t
19.56S ^
[9,BSO ^
20.343 T
20,744 i
21,153 I
21,570 $
2i,sa'l ?
22,428 I

15,-IBI
[5,7ae
16,037
[8,414
1S,73B

I B, BIS
IS.IBT
19.S65
19.S50
>a,343
'D.7^4
21,153
21,570
ai,gg4
22,4SS

203.121
203.400
20S.B7B
2C3.919
204.220
SM.AS7
•2B4.752
20S.01S
205.274
20S.S31
2DS.T6E
2De.03B
206.269
20S.S35
2DS.77g
207,021
207,261
2D7.'(SB
2D7.733
2D7.S66
2B7.96B

15.4B1
al.zsa
47.365
Gs.rrs
BO.S1T
gy.sas

114,969
132,735
150.B32
1 E9.2B4
1BB,101
7.07.SS7
2ZS.B53
2-16,803
267, H 6
2B7.B9D
3DS.D43
330,613
352,607
37S.D35
375.035
18,752



[£,.!.«_

ls,-^

L^_ ^

J^

J^i_^
;alglla

Tanta

1.4S.B

™
•lameplale

1 ? 327.360 S

0 $
0 t
0 I
0 S
0 t .

0 $
0 S
B S

n s
0 I
0 S
0 -S

454.27 227.137
'H9.73
445.23
'H0.7B
436-37

432,01
4K7.C9
423.41
413.1 B
-(14.39
AtO.B4
40E.73
<D3.GS
39B.B4
394.BS
390.70
3S5.BO
3S2.93
373.10
375,31.

ANNUAL AVERAGE

224.B66
Z22.S17
220.391
21B.1S7
21 S.OD5
213.645
211.7D7
209.590
3137,ASA
'03,419
I03.3E5

;G1,331
isg.aia
1S7.32S
195.351
193.395
131.464
1BS.S49
187.654

4,136, M3
!UG,fl01

0.11 t
0.113 t
a.HT $
0.120 t
n.124 $
0.13B S
0.131 S
n.135 t
0.139 I
0.1'H S
0.14B t
0.152 S
0.1 ST S
B.1G3 S
0,1 G6 S
a.171 s
D.177 I
0.1 B2 I
B.IBT t
n.i93 s

Z4.9G5 5
25.477 S
25,979 S
2G.4S1 i
Z7,01S it
27.S45 I
sa.oae t
2B,G41 t
29.205 I
2S.7B1 S
30,357 $
ao.aes i
31,575 S
32,1 SB S
32.B32 S
33,479 S
34.13B S
34,611 t
35.4gs s
36,195 S

24.9B5
25,477
25,S79
2B.4S1
3TW3
27,5'IS
ZS.DSE
2B,G41
23.205
23.7B1
30.3OT
30.955
31.575
32.1 SB
32.632
33.473
3i|,13S
34.B11
35,196
3S.19G

s
s
s
i
I
!t
s
I

s
I
i
s

s
s
s
s
s
s
$

327,614
323,354
323,709
329.15D
3Z3.566
330.016
330.44B
330.S70
331.2B9
331.704
332,115
332.521
•332,924

333,323
333,717
33'], 106
3MA95
334.B7B
335,357
33S.S32
335.G3Z

I
I
t
$
t

t
s
s
s
s
s
s,

s
i
s
I
I
t
^
s

24.9S5
50.<162
7G,442

102.S33
i2g,g-ie

157,431
1 B5.57B
214,21 S
2-i3.1Z4
273.305
303.E72
334.S3B
3EG.113
3SB.311
431.143
4S4.SZ1
496.759
533.570
sea, see
sos.sea
G05.2G2
30^63

0.23

0.31
0.39

D.4B



|fl»)CCt

lsni.1^1

b"»_ Prduckin nnd

I? ..

-CDG.LAnl!yBI5.

Chcctoit

Shnl

Dale 1/2/1 BCO

jEiiL.
_2l°'_ Si

Pioduclinn
(liWhr)'

rfrteity
ngs(S)

Tanks

1C6.G
KW

5E3.9B
55B.34
SS2.TS
547.23
5i<1.76
S36.34
B30.S7
S25.66

510.05
SOASS
4S9S3
434.30
-189.95

ws.as
wo.'so

'S7S.4U
ina.es

?64,Kie S 0.11
201 .sag
Z79,16S
Z76,37S
273,614

' 270, are
2G3.1S9
2G5.4S7
2G2.B32
26D.204
257,602
255.016
S57.MS
a4B,951
a'17.451
244.577
Wi.SS
2-10.1DZ
237,701
•ias.314

TOTALS ' 5,1SB,E3i|
ANNUALAVERAGE ' 2M.335

0.113
0.117 .

0.12) .

0.124 .

0.129 .

0.131 .

0.1 as .

0.139
0.144
O.MB
0.15B
0.157
0.1 SZ
0.1 SG

0.171
0.177
0.1 S2
D.1ST
n.133

31.332 I
31.943 I
32,579 S
33,321 t
33.S7S t
34.542 t
35.223 t
3S.S17 S,
3S, 624 t
37,346 I
3S.OS2 S
39,832 $
39,597 S
40,377 I
41,172 t
41,683 t
4Z.B10 S
43.G54 I
^,511 S
45.331 t

31,332
31.343
32.S7S
33,221
33,S75
34,542
35,223
35.917
36.624
37.WE
39,082
3S,B32
39,597
W ST!
41,172
41.SB3
42.BW
43,654
44.S14
4S.391

t 411.030
I 411,654
i 112.212
S 4127SS
$ 413.312
$
t
I
s
s
t
t
s

s
s
s
5
s

3.BS4
4.330
4.921
s.w
5.S67
e.182
S.93Z
7,497
7.387'

B..49Z

S.SB2

9,'(67
3,347
D.423

S 420,093
S 420,8S3

s
s
s
s
s
s
s
s
s
s
t,
s
f
I
t
T
t
s
I
T
t
t

31.332
63.ZB1
95.SBO

129.0B1
162.S5G
137.19B
232.721
2GB.B3B
3D5.26Z
342.BOB
300, ess
413.521
W9,m
W9.49S
540,667
5B2,S£0
625,460
GGg.114
713.EZ6
759,013
7I3.U1I!
S7,Mt

B.DB
0.15
0.23
0.31
a.3s

MB
D.5G

D.65

D.73

0.82
O.S1
1.01
1.10
1.1S
1.29
1.39
1.-IS

1.5S
1.70
1.30



_PreliU

I SUlljfCl

b^_ am™

Ghttktd

3<

PrailucUnn

ttWii)-
Electrfellj

Savings (?)

3C.6

KW

0 S
0 I
0 $

0 $
o i
G S
0 S

0 ^
0 S
0 S
0 S
0 5
o S

0 S 243.65
TOTALS

ANNUAL AVERAGE

234,91
231.66
1B3.0A
ZB6.15
383.39
zen.46
277.65
274.B9
272.13
2G9.41
2GS.71
264,05
asi.'ii

253.73
2SG.2D

4,704
3.3S7
2,023
0,703

S.BZ1
S.S53
4.237

fl.11 ?
0.113 t
0.117 »
0.120 S
0.124 S

0.12B S
0.131' S

0.135 S
0.139 £
C.144 S
0.14S S
0.152 $
a.157 f
D.162 I
U.1BG I
0.171 t
n.i77 i
0.1 S2 S
0.1 BT I
0.193 t

16,220 t
is.s-in t
1B.BEG I
17.19B t
17.537 ^
17.BBZ t
1S.Z34 t
1B.SS+ t
1E.3ED S
1S.333 S
1S.714 S
20,103 S
2U.4S3 S
20.SB; S
ai,314 f
21.734 I
22,162 S
22,593 t
23,044 S
23.49B $

B.22C
6.5-1 D

e.aw
7,1 SB
7.537
7,aez
S,234
6.531
S.9EO
9,333
9,714
0.1 D3
D .499

O.S02
.1,314

.1,734

2,162
3.539

WA
Z/GS

I
t
I
$
$
t
$

t
s
s
I
5
f

s
s
I
s
I
i

21
21
£"

Z1
3J

2.S1S
3.i or
3.336
3.6B2
a.ses

214,Z'l6
214.S23
21-(,796
215,070
2'fsaw
2J

21
1'

21
Zl
21
21
2".

2"

2'

2'

5. GOT
5,871
s. isa
S.331

S.B47
S.S01
7.152
7.-ICO
7.646
7.S90
7,830

?
5
$
s
s
s
s
s

t
s
^
s
I
s
I
t
s
s
s
s
s

16,220 ,og

32.7SD D, 15

'13.625 .23

66.323 0,31
84.3BO .33

102.242 0-4S
1 Z0.4T6 OJ5S
13S.070 0.65
1 EB.030 0.73
1T7.3G3 O.S2
1S7.077 O.EH
217.1 BO
3S7.678
25B.5B1
179. BS5
sm.ess
323.791
346.3SO
3GS.'!M
3SZ.632
39Z.S3Z

13,547

.01

.10

.13

53
.aa

.-IS

.53

.7D

.BO



I Job Hn.

sublttt Sctar FuaslBaiT

I
\^^

J^SL-

rants

140.5

KW
>la me plate

CapitalJ?°5L

Annual
PjoduclJDJi

(tWhr)'

3QS.Z60 $
0 t
0 I
0 t
0 ?
n t
0 S
D ?
o a;

B S
B ?
0 S
B S
B S

4ZS.S5
43S.S5
421.3D
W.OB
412,91
4D8.7B
404.70
'100.65
3gs.e4
392.6S
3BS.75
3B4.BG
3B1.01
3T7SO
373.43
3GS.70
366.00

• 3S2.34
3SB.T2
355.130 t

TQTAfc^
ANNUAL AVERAGE

clrfdly
"gsRL

/•14.i-;l>

212,776
'10.6'IS

•S5A1
;OS.il57
104,332
S12.MS
;00,3ZS
] SB ,321
196,336
194,375
192 ,.'131
19D.5D7
IBB,6D2
iae.716
[B4.649
[83.0DO
131.170
179.35S
177.665
)1.1,647
[95.GBZ

0.11 S
0.113 t
0.117 S
0.120 t
0.124 S
0.129 S
0.131 S
0.135 S
0.133 S
0.1'1-i S
O.HB S
0.1 SZ t
0.157' I

0.16Z }
0.1 SB I
n.171 t
n.177 I
a.182 t
D.lBT $
D.133 ^

23.642 t
21.1 oa i
24.SSZ S
ZS.OG7 S
25.561 I
26.064 $
ae,57B i
27,101 t
37,635 I
2S.17S S,
3S.73S t
29,301 S
£3,B7B i
3B,46S f
31,067 t
31,676 S
32,303 S
31,333 S
33.5BS S
34.S50 S

310,180 t
^2E f

23.B4Z
24,108
Z4.5B2
25,067
25,561
26.DB4
26,578
^^^Q^
27,635
2B, 179
28,735
23.301
2g.B7S
3D ,466
31.067
31,673
32.3D3
32,933
33.SBB
34.25B

t
55
I
s
s
$
s
f
t
?
»
s
5
i
s
s
5
s
s
s
s

3,130
].ei5
1.037
1.4S4
1.SET
2.275
2.6BD
3.0B1
3,477
3.B70
Wa
4.E4-1

3.02S
5.40Z
5,775
S.1'15
6,511
e,srs
7,232
7,587
i,sa7

s
s
s
s
s
s
t
s
s
$

s
s
1;
f
s
t
t
t
t
t
$

23.642
47.749
T2.33Z
97.3S9

122,953
149.0S3
i7s,eoi
ZDZ.roa
230,337
258, B17
2B7.2S1
31B.S52
34E.-13Q

376, BBS
AWSS3
439, G42
.•ITl.aw

5CH ,693
53B.471
S72.721
5T2.T21
za. we

0.15
033
ast



KR
|F,.^(

Lssu-L

}^_

SnIgrFe

PnliKto

BSMIIf

SCa

JSS.
Jd,
J^

•EftCll

6LD

21

•Produclicn

(kWhr)'
cliicily Eleclrlaty
:alalinn Sauings (S)

AEOS3 • • Z.5G.OE

22B.1S1
izs.gog
223.650
2Z1.413
21 S. 1 S3
.217.DD7

2H.B37
212,689
210.562
ZOB.45S
206,371
204,SOB
202.265
ZOn.242
1SS.240

.136,257

194.295
1S2.35Z
1S0.42B

TOTALS 4,137.154
ANNUAL AVERAGE 20S.S5B

4SS3&
A 51.82
447.3D
44ZB3
43B.-ID
434,01
423,67
4253B
421-12
41B.S1
•!1Z.-M

WSS1 '
4MS3
4D0.4B

' 3SE.O

392.51
3BS.5S
3B4.7B

0.11 S
0.113 t
aii7 t
D.1ZO t
0.124 I
D.12B I
n.131 i
B.135 S
0.139 i
0.144 S
0.14B S
0.152 S
0.157 S
0.1 S2 S
0,1 ES S
0.1 T1 S
a.177 S
aia2 s
0.1 B7 S
0.133 I

S5.3S5 $
25.B54 S
3G.3G3 5
26.8B3 S
Z7.412 S
27,352 I
aa.sns s
29.DS4 S
29.G37 I
30,331 S
30.B16 I
31.-123 I
32.042 t
32.B7.4 S

33.317 S
33,974 t
34.643 S
35.335 S
2G.QS1 5
36.731 S

/ings

25.355
SS.SB'1

26.363
26.BB3
E7,-112
27,952
2B,503
29.D64
29,637
30,221
30.91 G
31 ,•123
3;.(MS
32.67^1
33.317
33.97<1
34.643
35.32S
S6.021
36.731

C(

s
s
s
I
t
t
s
t
s
s
$
I
s
?
s
s
s
s
s
s
s

Is to Date

33B.EB1
333,117
333,563
33'!.Ole
33'1,'OS

S3<I.B9B
33S.33Z
3357S1
33S.1B7
33G.6DS
337.02S
337.13S
337.616
338,251
33B.6S1
33S.04B
33S.44C
339.BI3
340,213
340,694
340, CS4

Szv'n

s
s
s
t
$
t
t
t
s
s
$
s
s
?
s
s
i
i
s
t
t
t

igs to da 1c

25.355
S1.2D9
.77.U72

•104.4S4
131,667
159,B19
1 GB.322
217,3BS
247, D23
277,244
3D5.D61
339.A B4
S71.32B
404.200
-137.517
471 .'191

50G.133
541,459
STT.ABa
el 4.211
514,211
3UJ11

IRR bas; i
)la[

o.oa
G.15

0.23

0.31
0.33

O.AB
B.5G

D.65

D.73

D-B;

ast
.01

-1[

.IE

.2E

.3£

.4E

.5£

.7C

.BC



1-toll H».

[p^
ISLHSEL. Sgtel Fcasibiliy C^inck&if

GLD

Jj

-ssl^_"

Yeal_ Capital Cost

207,020 I
0 $
0 f
o x
0 t
D S-

n s

0 V
0 I
0 t
n t

2S7.29
234.41
2S1.E6
278.75
275.S6 •
273.20
270A7
2G7.7S
1EG.09
2SM4

, 25S.B1
2S7.Z1
3S4.64
ssz.oa
243.S7
247.0B

5 • 244.B1
S 2-i2.16
i • 239.7A
S -23TM

TOTALS
ANNUAL AVERAGE

1-1:1.6.10

1.42,204
140,781
139.374
137,930
] 36,1300
13B.234
133, BB2
[32,543
[31.£18
129.BDS
[2B.60B
127,320
126.047
124,7B7
123.S3S
122,303
121,flBB
ns.ees
116,671
i15,MS
WO .773

0.11 t
0.113 S
0.117 S
0.120 S
0.124 S
0.128 S
0.131 S
0.135 ?
0.1SS t
n.i44 $
D.UB i
D.152 t
0.157 f
0.1 G2 f
0.166 S
0.171 S
0.177 $
0.1 SZ S
0.1 ST S-
0.1 S3 t

1S.BDQ I
16.112 S
1G.42S I
16,753 t
17,083 $
17,419 I
17,762 t
ia.112 s
1B.4E9 S
10,633 $
1S.ZD4 S
19.SBZ S
1S.S6B i
'0,351 T
i0,763 t
>i.i7a a;

21,593 t
22,014 t
22AW S
Z3,B90 S

2D7.307 I
2B4 t
2S2 ^

15.BOD
;s,n2
: 6,429
16,753
•7.DB3

7,+19
7,762
IB. 112
IB.4G9
IB.B33
IS.204
IS.SBZ
iS.SSB
'0.3S1

!OJ63
'1,172
'1,539
'2,014
'2,448
a.sso

$
»
s
s
t
s
s
s
s
s
s
s
I
t
t
I
s
s
s
s

207.307
an-.ssz
207,973
206.152
TQ&AVi
208,701
MB, 972
203,23s
2D9.504
209.767
210,027
21D.2B4
21B,53S
21D.7S1
211.040
Z11.2S7
2)1,633
211,774
312, nn
£12,2S1
ziz,asi

!
s
5
s
s
s
t
t
f
s
?
^
s
s
s
s
?
s
I
$
t

15.SOO
31.91 a
46.341
G3.D34
B2.177
B9sae

117.3SB
135,471
153.S'IO
i72,rra
131,877
211.S59
231.527
251.9B9
272.651
2SS.623
315.413
337.-126
3S9.B73
3BZ.TS3
MVSS

19.13B

O.DB

0.1 S
OS3
0.31

O.S6
O.S5

0.73
0.62
0.91



8-3?
1^

TasB

Sblar FeaslbiTty

PiducltonsnilcoBlA.taIpiiB

mill

CllEckeit

Sheet

GLO

33 v\

Tanks

143.4

al Cost

31 SA BO
0
0
0
0
0
0
0
0
0
0
'0

0
B
0
B
D
0
D
D

s
i
t
^
$
s
$
s
I
I
I
s
I
•i

's.

{
s
s
s
s

owe

TOTALS

437.7S
433.41
429.0B
•i24.7S

41G.33
412.17
4DB.OS

• 403.37

asg.sa
395,93
391.37
3BB.05
364.17 '

3BD.33
TfSSi
372.7G
3GB.D3
3G5J't.
361.63

[iWhr]'

21 B.B94
21S.7B5
214.53B
212.333
210.269
20B.1 G3
2BG.OB5
2U4.0Z4
201,984
1S3.SM
197.S64
1S5.S8S
1S4.0Z5
19S.OB4
190,164
1 eg ,2sz
166.379
164,516
lea.ero
1BB,B-(4

3.5 85.316

1
13
17
20
24
2B
31
35
S3
'1-1
4B
sz
57
62
G6
71
77
62
ST
93

T
t
t
t
s
s
s
•i

I
s
s
$
s
f
s
s
s
s
s
s

24.07S
24.5S3
Z5.03S
25,530
26.033

se,s4s
27.B6B
27,602
WAS
2B.70D
29,355
29,842
30,-(3D

31.029
31.S4D
32,aS4
32,893
33.547
34.200
34.B6Z

T
s
s
s
$
s
s
f
s
s
t
I
I
t

1
i
I
s
i

ANNUAL AVERAGE

w
Z-4,073

2-i,553
25.036
®,£30
36,033
3S.S4S
S7,aes
37.602
33, US
23.70D
23,265
29.B42
30, OD
ai.cas
31.640
aa,as4
32,033
33.547
34.ZOB
34.BB2

d

s
i
s.

i
s
V
s
i
s
5.
s
t
t
$
t
I
i
s
s
a
?

Els ID Date

315,319
316.331
316.7BO
317.Z05
317.626
31S.CM2
316,'IS-!
316.862
31S.266
31S.EEB
3ZD.OG2
3ZO.-IS4
320.S42
321.2ZB
321 .GDE
321,983
322.356
322,725
323,090
323,452
323.4S2

Savii

I
t
t
s
s
s
t
s
s
s
t
(
t
s
s
s
s
s
s
s
s
?

VS la dale

M.Vf&
4B.B31
73.GSB
39,197

123.230

1S1.775
17B,B-]4

ZD6.44S
234.S9D
2G3.29D
292.B5G
322.397
352,637
3B3.B5G
415.^96
447.760
480,659
514,207
S'IB.415
S63.1ST
5SS.29'!

2S.1G5

IRR basod

O.OB

0.1 S
0.23
0,31

n.ia

0.5G

B.65

D.73

D.BS

a.si
.01

,ia

.19

,19

33
.49

ss
1.70
1.BO



w
I Jnh MB.

iTosk . PriuatmBmlcnsl/uiataiti

I
J^tecktd

_b,-i 2<

DgLfl I/^ISQQ

Praduclinn
(kWhrl-

1 I 331,540 S 4SD.OB
455.47
4SB.9Z
-MG.41
'W .95.

437,53
433.15
AIB.Sl
424.S3
420.23
ns.na
111.92
1D7.BO
103.73
aa9,69
3S5.69
391.73
367.flZ
asaw
3B0.10

0.11 ;
0.113 ;
n.117 ;
D.1ZO ;
0.124 .

0.12S .

B.131 .

0.135 .

0.133 .

0.144 .

0.-14B .

0.152 ;
0.157 '

0.162 ;
0.16G
n.171
0.177
0.182
D.1B7'

0.183 .

25.S04 i
Z5.BD3 S
26.311 S
26.S29 S
IfSSB S
27.SS7 ?
W.AW t
29.C07 $
29.S7B t
30,161 t
30,755 t
31,361 t
31.B7S t
32,603 I
33,251 t
33.S06 S
34.574 S
35,255 S
35.S50 S
36,653 5

25.3B4
B5.S03
26,311
26.829
27.35B
27,897
2S.44S
29.DD7
a9,57B
30,161
3D,T5S
31,361
31,973
32,E09
33.251
33.SD6
34.574
35.255
35.95B
3B.SSS

I
t
t
$
I
i
t
I
s
s
s
s
s
s
s
s
s
?
s
s
?•

332,000
33.2.45S
332,806
333,353
333.795
334,232
334.SGS
335.034
33S.51S
SaS.939
33E,3S5
338.767
337.17S
337.57S
337.978
338,374
333,766
333.154
313, S3 B
339.S1B
3.>3,91B

f
^
s
s
?
s
s
s
s
s
T
s
t
t
I
I
t
s
t
x
i
s

2S.3D4
51.107
77,41 a

104.247
131 .SD5
15S.B02
167.940
21E.9S3
3W,BS3
278,694
307,443
330, BOS
370.7BB
403,397
43S,EA6
<7B,5&1
505,126
54D.3S3
5TG,333
61S.9B1
S12,591

3d ,G 50

o.na

0.15
0.33
B.31

0.39
o.4a
OSB
n.ES



IT^
Solar FE

Prdudb °1.I

J^
I Clirahed

Jj

OLD

Capilal Cost
Pradudlnn

(kWhi^
Clly Hecltfcily Annual Tnla]
lion Sauingsfa;! Costs

Tanks

117-1

D S
n s
n s
o 3,
0 S
0 ;t .

TOTALS
ANNUAL AVERAGE

357.5D
353.SZ
350.3S
346.B8'
SO.fl
S39.3S
wess
333.21
32S.BB
aas.sfl.

323.31
sao.os
316.B6
313,71
310.57
307.47
3B4.3S
301.35
29B.34.

2S5.3S

17fl.74a
17G.SB1
175,151
173,440
I71.7B5
! 69,38 G
WS2&B
] SB. BOS
164.933
163.230
1S1.G57
IGtUMD
158 .-W D

1S6,BES
15S.ZB7
153.T34
152.137
1SO.S7S
1-49.1GB
147.676
i54.GB7
IS2.T44

1
13
17
20
24
2B
31
35
39
44
4fl
Si
57
62
66
71
77
97.

97
S3

s
s
s
s
s
s
s
5
s
s
s
s
s
s
s
s
t
I
I
s

19.GS2
20.050
Z0.44S
ZO.B47
7.1.256

21.S77
32,10'!
22.S3S
22.SB3
23.4SB
23.638
24.369
Z4.B4S
25.333
35.S37
Z6.34S
SE.&es
Z7.3SS
27.934
ZB.4B5

^^7 t
3']3 S
340 S

19,GS2
20,050
Z0.44S
20.847
21.2BB
31.877
22.104
S.B39
22.363
X3.43B
23.SSB
24.3G9
34.849
25.33B
25.B37
2SMS
2E,SB5
27,393
2T,9M
SBABS

v
s
f
?
s
s
s
s

s
I
I
s
t
5
s
i
s
s
s
s

257.977
2SB.331
3SB.BB2
259,02°
Z53.S72
239.712
seows
26D.3S2
2GO,!1Z
aS1,fl3B
Ml ,362
Z61.6S2
zsi.sgs
ZGS,312
aea,623
262,630
aes.as
2G3,S3B
263.33-!
ZG4.130
264,130

s
s
s
s
s
s
s
s
s
i

s
s
s
s
t
s
t
s
s
i

1g,GK3
39,713
G0.1S7
BI.DOl

102.261
123.9SB
i'ie.n43
1 BB.5B2
131 .SGB
215.0D2
23B.SDB
263.269
29G.117
313,4 56
333.293
363,639
39Z.5D5
4ig.soo
447,634
47B.313
475,313

21, B16

[MB
0.55

0.65
0.73

O.B2

0.91

Me'



[WM

La^-

SalaiF

PlducU

enaliillv

.1,=

impi

ChtellEll

sin

?s

inn sco

dale

Cap; I

1 t
2
3
4
5
s
7
B
9
D
1
z
3 .

4
s
B. •

7 ,
6
s
0

:gl CoGt OB.M CDS[ '

194,260 S
0 S
0 t
a ,t

0 S
0 I
0 I
a t
n s
D t
0 S
a s
a s
D 5
0 S
0 S

. 0 t

0 I
0 t
0 t

TOTALS

2SB.57
sae.aa
264,21
261.57
25B.S5
25S.36
2B3.SO
251.26
SW.7S
246.26
243.SO
241-3S
23B.S5
33BSS
234.19
231 ,fl5
333.53
227,23
224.S6
32Z.T1

ANNUAL AVERAGE

pioducBnn Ele
(hWhrr Esc

2,

3'IJflG t
i3,439
E, 104
]0.7B3
B.47S
'a.lal
W.99S
'5,630
'4,373
'3.130

'1.B9B

ED.B7S
19.47:9
\e.ira
17.095
15.924
14.765
13.617
12,'iei
11.356
i4.S5B •
'z.Tin

clrUy Elec
alalinn Sgvir

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

n.

0.

0,

D.

1 S
13 S
'7 S

!0 S
'4 S
;s s
i1 S
is s
B S
N S
IB t
.2 S
n' S

n ?
;B i
•I i

7 I
a i
!7 V
!3.t

ily

J2L

t.927
3.113
3.416
;,730
i.0.30

i.346
S.6SB

;, 896
'.331

',en

i, 020
1,375
!, 737
).1G6
!,4B3
LBB7
1,256
3,657
1,064
1,473

An

?
s
t
$
$
t
t
i
<i
$
s
s
?
s
f
?
s
s
s
s

Ca sls

1S4,S30
267
2S4
7S1
259
256
2S4
251
2W
246
z<w
241
239
237
234
232
230
vs
225
323

TotalSs

I
t
I
s
1
s
t
s
s
s
s
s
s
s
?
t
t
T
I
s

!B1

t.B27
>,113
.,41G
l.TZB

;, 030

i, 345
i.GSB
;,S9S
',331
'sn
i.BZO
i,375
i.737
i,108
).4B3
).flG7
1.259
1.657
1.064
i.'rra

C[

t
T
t
I
s
s
I
s
s
I
s
s
s
t
s
s
s
s
s
s
?

sts to Daln

94,530
94.7S6
9S.OG1
S5.322
9S.EB1
95.B3B
36.031
S 6.343
9E.5S1
3S.S3B
97,081
B7,3aa
S7,5SZ
37.7SB
SB. 03?.

gs.ae-i
SS,494
SB .731
SB.S^
sg.iss
39.1 G 3

Savli

s
£
s
s
s
s
s

I
t
$
t
i
s
t
I
I
I
i
s
t
t

itiElodale

14.S27
S3.9AB
4S.362
ei.nsz
77.111
S3.1S7

110.125
127,121
1-i'l,<!51
1G2.124
1B0.144
198,513
217,257
236,363
2Se.B-(S
275,713
1S5,3T\
315,626
337.S92
359,171

. 359.171
1T.S59

1RR based

i\3

O.D3

MS
M3
n.31

039
D.4B

a.se
0.65
D.73

D.B2

aai
.01

.10

.19

.29

.39

.49

)3
.70

.00



Beclridy Electricity

Tanks

117.1

o's

B 5
'0 S

357.50
353.92
35D.3B
346.BB
343.41
333.93
•assjsa
333.21
329.BB

n ?.

0 f
0 t
0 I
0 S
0 I
0 I

TOTALS
ANNUAL AVERA1SE

S20.DS
316.9B
313.71
310.57
307.47
304.39
301,35
ase.si!'

295,35

1'?E,9G1,

175.1S1
173,440
171.TDE
1SB.9BB
[6B.2BB
i6E,GB5
]G4^3S
163,390
iei,es7
IGO'.IMO
1 SB .-WO
1BS.B5B
155.ZB7
153.73-i
IS2.1S7
150.S75
NS.iea
147.676

,zs4,asr
162,744

0.11 t
n.n3 i
0,117 t
0.120 $
0.124 S
0.1 SB {
0.131 S
0.135 S
0.133 S
0.144 S
0.143 S
0.152 S
0.157 S
0.162 S
D.1G5 S
D.171 V
D.177 I
B.1B2 t
n.137 -s
0.193 S

1S.BG2 S 257.977
2D.B50 S 35^
20 .-MS { 3SB
20,B.i7 t 347
21,256 S 343
21,677 1 340
22,-104 I 337
22.S39 » 333
22.9B3 S 330
Xi.ASB i 327
23,a9B S 323
24.363 S 3;D
24.S49 I 317

2G.346 t
2B.S65 S
£7,395 S
Z7.S34 f
2B.4SS t

ig.sez
20.050
ZD.4-SS
20.B47
21.25B

21. en
22,104
22,539
3S.3SS
SAse
23.330
24.3B9
a^.S4a
25,339
Z5.637
ZS.S'tS
2B,ees
2T.3SS
27.S34
2B.4B5

s
t
s
^
$
s
it
s
$
s
I
t
s
s
5
s
i
s
s
s
i

257,577
253,331
258,637.
259.029

259.713
260.04°
26D.3B2
260,71 £
2S1.03B
2E1.3G3
ZE1,EB2
261,BSS
262,31 E
2G2,6Z3
ZE2,93D
263,235
2G3.S36
2G3.B34
264.13D
ZGil.130

s
t
I
s

s
s
s
s
s
s
s
s
s
v
s
s
I
t

s
t

19.662
39.713
6D,157
B1.DD4

1 D2,2B3
123,336
14S.M3
1 GB.5B2
igl.ssG
21E.BDZ
asB.aon
SS3.2B9
2SB.117
313.-IS6
33B,233
365.S39
3SZ.50S
-ilg.sao

'147. B34
•i7B,31S
476,313
23,81 E

O.OB

0,15

0.23
0.31

O.E5

O.T3

n.ea
CUM

Hiilc iDdc; run



L£S!SEL
IsuWect .

IS-L-

Chechn!

shwl

SLn lanaco

51

Tanks

Ul.E

PtDduCtiDFI
D&M Cost (fcWhr)'

1 I 347,160 ^

D I
0 S
0 t
0 »
0 I
0 I

0 t

461.75
475.93
472.16
4B7AA
4B2.77
45S.14
4S3.SS
AAS.Oi
wsa
440.09
435.eg
431.33
4ST.02
422.75
41B.S2
H 4.33
H0.1S
(BG.OS
W2.03o s

0 S 398.01
TOTALS

ANNUAL AVERAGE

Sedficily Electricity
Savings ?]

Z-10,675

23B,-IS7
Z3B,OB2
233,721
231.3S4
'329,070
126,773
224.S12
222,267
fflO,CM4
217.B43
215.665
213.SDB
211.373
203,2BO
207.167
zas.ass
ZD3.1M4 '
201.014
1S9.DD4

4.3 BM 75
Z19,30 El

0.11 S
0.113 S
0.117 S
Q.12B S
0.12-1 »
0.12B S

31 I
S5 t
39 t
44 t
4B t

iGASS V
27,018 t
27,551 T
2S,D93 t
2S. 647 I
29,211 t
29,737 S
30,373 S
30.372 S
31 SB2 S
3Z.2D4 t
33,638 S
33.-IBS S
34.H5 5
34.919 S
35.SM S
36.203 S
36.B16 t
37.643 t
36.3S5 I;

nngs

SB,49B
27,013
27,551
zs.nga
20,G-i7
23,211
2B.7B7
3D.373
30,372
wsw.
32.20'!
32.B3B
33.4B5
34.1.15
M.81B
3S.SCU
36.203
36.916
gr.B-13
36,365

COEI

^
I
f
s
t
s
s

s
s
s
s
s
s
t
t
I
s
t
I
s

s lo Dale

347.642
34B.119
s'le.sgi
349.C5S
343, S21
349.978
350.433
S50,SS2
351,326
3B1.7SG
362,202
3S2,G33
353,060
353.4S3
353,902
354,316
354.72S
355,132
355.534
3S5.S32
35S.S3Z

_Sayins

s
s
t
s
t
I
a
t
s
t
s
i
t
•s

s
s
s
s
s
$
s
s

ds

26,-ise
63,51 S
B1.D65

109.156
137, BOS
1G7,D1S
19G.B03
227,176
ssa.iw
2BB,72S
321.S33
3S4.772
3BB.257
42B.4D2
ASTSSJ
432.723
S2B.S26
5E5.B42
E03.4G6
G41.B71
Ml .871
32.0S4

IRR baE I
Jpl

D.OB

0,15
0.23
0.31
0.39

a'ie
56
6S
73
a2
91
m
10

.ZE

.3£

w
SB
7C
aa

Hr.hl iDdE[run



tp,

Is SnhrFes

affffc

i Clin-ktd

1^1500

I.BZO S
0 ^

• 0 t

0 t
0 S
0 f
0 t
0 S
0 S
0 S
D S
D 5 •

0 S
a s
0 }
o S
0 .t

0 I
0 I
0 S

TOTALS

B94.B1
6S5.BG
BT7.00
B6B.Z3
B33.S5

BSO.SG
B42.4S
B34.02
azs.ea
B17.43
BD935
BD1.1G
793.1 S
785.32
777.36
76S.59
TS1.B9
.754.27
746,73
739.26

ANNUAL AVERAGE

4d7,-S36

442.333
43S.EDZ
434.117
42B.77B

• 425,473
421.223
417,011
412,841
•10B.713
404,626
'100.57S
S96.ST4
3S3.GOB
3BS.GS2
SBA.79B
330.947
377.137
373.365
3S9.532

B.UG.aiE

4B7.347

y

1
13
17
20
24
2B
31
35
33
44
-IS
52
57
62
GG
71
77
62
ST
93

El
S3

i
I
I
t
I
I
i
s
s
s
s
s
^
s
v
s
i
I
i

eclrteily
vingsfS]

'19.Z1S £
90,W S
S1.173 $
52,1 B1 S
53.2C9 I
S4.257 I
S5.326 I
S6.-115 $
57,527 I
58,661 I
59.S1G S
60.935 S
52.1 SB ;
63.431 i
S4.G7-I S
65.S4S S
ST.SW S
68.563 i
63.319 S
'1.197

igi

49,215
5D,1B4
S1,173
EZ,1S1
53.203

54,257
55.32G
5S.41G
srszr
5B.6S1
5S.S1E
Bfl.sas
K.1B6
63.421
64.671
55,345
GT.244
6B,569
E9.B19
T\SaS7

CDGiS

5
s
f
!t
(
t
I
(
t
t
s
s
?
s

s
s
?
5.

I;
t

to 0 nic

S45.71E
64S.G01
e^7.'i7B
G'18,346

GSO.GSe
E5B.B99
651.733
G52.5B9
G53.376
E54.1Q5
65<f,SBS
6S5.7BC
ese.ssB
557,342
65B,11B
B5S.S74
659.62B
[360,175
ES1.114
6G1,-IU

Sav1[

I
I
I
?
i
s
s
s
s
s
s
s
5.
s
s
I
I
s
i
I
s
s

igs In date

48.21 S
S3,399

150,572
2D2.752
255, gsl
3W.21B
3G5.5-W

421 .asn
A73AST
53B.14B
597,S6<f
65B.95B
721.131
734,576
BW31T
ais,igi
963,435

1.051,004
1,120,323
1.1 S2.22B

l,l9z,szn
B3,611

o.os

0.1 S
0.23

• 0,31

D.33

D.4B

O.S6
D.G5

0,73

B.B2
B.S1
1.B1
1.10

1.19

i.as
1.3S
1.'19

1.53
i.rc

1.BO



J^_

I ChtcBti

Capllai Cast
Sectriaty Eleclrtelty

Savings W]_

737.59
730.21 •

723.91
715.G3
703S2
701.44
684.42
6B7.1B
esD.en
673.BO
ea'.oG
EE0.39
S53.7B
S47.a5

D S S'iO.77
D 5 ' 634.37
D S B2S.D2
0 S, G21.74
0 $ B1BS3
0 t .GQ9.37

TOTALS
ANNUAL AVERAGE

•stiniale <n y^3T 1 ^om HelioEcope m&Jcj mn

o s
0 t
'0 S

a S
0 S
0 t
0 $
o S
B ,f
0 $
n f

385.1B5
•3S1.454
357.833
3S4,SG1
35D.71S
347.211
343.73S
340.302
33S.S99
333,530

. 330,194
326,832
323, GZ3
32D.3B7
317.183
314.012
310.671
307.763
304.6B5

G,71S,46Z
33S.773

0.11 S
0.113 I
0.117 I
0.1 W S
n.ig-f ¥

44 t
-49 5
52 a
57 5
62 S
es s
71 S
77 I
:sa i
a7 t

•10,5S7 T
41,366 S
42,1S1 t
43.012 S
43.B60 S
4V24 S,
45.60S S
Aesaa s,
47.419 S
W.S53 $
4S.30E S
50,277 S
51.26B S
S2,Z7B f
B3.30B I
S4,356 t
5S.423 I
S6,G31 S

'/lnE?E

4B.5B7
41.368
42,101
43,012
43,660
44.734
As.eos
4e,soy
47.41 a
W353
-19,306
50.277
S1.2SB
52,276
B3.30B
54,35s
SS.4S9
56.B21
S7.634
EB.769

Cosl

i
s
s
s
s
s
•f

s
t
$
t
s
s
s
?
s
t
3
5
s
s

.6 !o Dale

532.25B
532,983
S33.711
S34,<f2S
B35.135
535, B3G
S3B.S31
537,216
53T,S9S
53B.573
S3S.MO
53S.SDO
5-]B.5S'l

541.201
S'11.942
542.476
543,10.1
543,726
544,342
S44.S51
544,951

Savii

I

i
{
s
t
$
t
5.
s
s
s
s
s
s
s
I
t
t
s
t
t

igs to date

40,567
B1,SM

124,116.
1E7.1S7
210.987
255,710
301,315
347,818
ass.gas
M3.5S1
492.aar
543.17A
534.-442
S.16.72a
7DO,B27
TS4.3BS
BD9.B14
BGG,3M
923,666
gez.737
3S2J37
49.137

]RR li3! 1
Upon toUi!

CDSlS

D.OB

0.15
0.23
0.31
0.33

0.4E
0.56
O.G5
0.73
O.B2

O.S1
.D1

.10

19
23
39
AS
,sg

,7B

.so



b-SiSE
LS?
1^_

Snt

Priliarit-n EElCDElA nlret

chccftfd

Tanks

145.9
WN •

W6A2
4'10.37.

436.5G
432.1 S
427.37
423.59
•MB.SS

41S.16
-111.01
WE.BO

• 4Q2.B3

ass. BO
39-I.B1
3W. ST
3GS.SS
3B3.D9
3793B
375.-I6

371.71
5 . 367.33

TOTALS
ANNUAL AVERAGE

D
n
n

n
0
0
0
0
0
0
0
0
0
B
0
B

s
s
$

t
s
s
I
t
I
s
I

s
s
s

222.711
•XSSAS3
21B.Z7S
216.036
'13.B3S

in.zse
'09.67B
'07.5B1
'as.sns
103,150

201,415
] 59.401
[g7,4ar
]°S,433
193,479
131,5-14
169.G2S

0.11 S
0.113 t
anr s
0.120 t
D.124 t
0.128 S
0.131 $
0.135 S
B.13S S
0.1'14 f
o.i'ie s
0.152 S
D.1S7 S
0.1 SZ f
0.166 S
0.171' S
0.177 5
0.162 S

' 0.1 S7 5
0.1 S3 S

14.43B S
M.SB1 S
Z5.4T3 S
2S.97S S
3B.4B6 S
Z7.0QB S
Z7.B40 ?
ZB.BB3 ?
2B.E36 t
29,200 S
SS, 775 t
30,362 S
30.SBO I
31,570 t
3Z.1SZ t
32.626 S
33.473 I
34.132 t
34.BOS S
35.430 S

24.WB
24.9B1
25.A73
ZS,975
2e,4BS
2T.ODB
27,5.10

2B.OB3
2B,E36
23,200
29,775
3B.362
so, seo
31,570
32.192
32.B26
33,-iT3
34.132
34.S05
35.4 SB

CD

t
s
E
s

s
t
I
$
s
s
I
I
I
I
s
s
f
s
s
s

sis lo Date

321,125
321. GSG
322,303
322,73B
323,1 S3
aaa.ssT
w.aos

w,w
32'! SSi
sis.ssa
3Z5.E42
3ZE.041
326.435
w.e.sse
337.213
327.596
327,976
32B.351
326,733
329,091
329, B31

Savir

s
s
I
s
I
s
s
s
t

;
t
s
s
s
s
5
s
s
s
s
t

igs to da Ie

24,'ise
43,479
74.952

100,327
127 ,-113
1S'(,4Z1
iai,sei
21 D,044
S3E
2G7,BBO
ZB7,GBG
328.618
3SB,g7B
390S4B
132.TW
455.5SG
433.039
5Z3.171
557.976
593.'! 66
SSWB6

29.673

IRR has; •t

Ljpsn lolat

O.OB
0.15

0.23

0.31

0.<!B

O.SE

0.6S
D.T3

0.32
D.91

.01

.10

.13

S9
.33

.43

S3
.70

.BO



PiBlrcl'

BUbJcct

Task

SBhrFED

2

>!U»

pnd ^oslAjialyBis

Ctl

Sh

tchctl

GLO

3;!o[ _&<_

Localta

Tanks

ic3.a
KW

'IflmeplaCe

J23E
1.i
2
3 '

4
5
6
7
a
9
n
1
1
3 '

4
5
e
7
e
3
D

Hal Cost

3G0.3SD
0

.0

0
0
0
0
n
0
0
D
0

.0

B
0
0
0
0
0
0

O&M Co El

i
I
t
s
f
s
s
s

•s-

s
s

i
s
i I
s
f
s
i
s
TOTALS

500.07
435.07
490.12
WB.ZZ
.480.36
475,ge
47o.an
466.10
461.44
4SB.B1
AS7.35
W.T3
'M3.2S
436.B2
434.43
430.05
42S.TS
421.53
417.31.
413.1-1

ANNUAL AVERAGE

Production Ele
(kWhrt' EEC

?5:),1».) S
247.534
245.059
242.60B
Z40.1B2
Z37.7BO
235,402
233,D-IB
23n,7-ie

ZiB.411
- 226,1ZS

aza.ees'
221,627
aia.iiw
217.216
2W.OM
Z12.SS4
210,765
203,637
EDS.S7D

4,S5i,SSSI
227,547

cltfcily
ilatinn

0.11
D.113
0.117
D.120
0.124
0,12B
0.13-I

0.135
0.139

0.144
O.HB
0.1 SZ
0.157
0.162
0,166
o. in
D, 177
D.1S2
D.1B7
0.1 S3

See
Saul r

s
I
s
s
s
5
s
s
5
s
t
s
s
s
I
!t
t
t
t
s

njBir

B^ffl-

ZT.SM
2S.046
2B.5SB
2S.1G1
ag.Tse
30,37.2
30.51 a
31.520'

32.HS
32,783
33,i!ZB
S'!,DS7
3.) ,753
3SM3
36,141
3B.C53
37.573
3B.320
3S.07S
3fl,a4'i

Ar

5
s
s
s
s
s
s
I
s
$
t
t
i
s
t
i
t

s
s
»

mualTc I
Cosls

360.BSD
4S5

'D
.5

0
6
•I

iG
n
;7
i2
•a

3
)9
!4
!D
'6
;2
T

413

Tplal

I
t
s
t
s
<i
s
s
s
s
s
s
I
s
i
?
t
I
s
t

Savings

27.504
2B.046
26,598
23.161
29.736
30,322
30,616
31.52B
37..U3

32,783
33.4SS
31.BB7
34.7S9
35,443
a G.i 41
3G.BS3
37.57S
36.320
39.075
33.844

C(

s
i
I
t
{
s
$
$
s
s
s
$
s
5
5
s
»
I
t
t
t

ala ID Date

3EO.BSD
361.355
361,645
382,330
362,311
363.2B6
3S3JS7
3B4.233
3M.S85
365,142
365,584
36G.042
366..4S5
366,324
337.35B
367,78 B
3SB.214
36B.635
369.053
369,46S
363.4BG

Sav'n

t
s
s
s
s
s
s
£
s
s
i
a
i
I
f
t
s
I
s
s
*
s

1BS ID dale

ZT.SD4
35.549
84.147

113.309
143.045
173.3S7
204.2SG
23S.B14
267,363
3DO,7ie
334,174
363,261
403,(120
-139,463
47'1,S05
511.45G
549.033
5B7.3S7
G2G.43Z
GB6.276
6GG.Z76

33,314

pan lulal

O.OB
0.15
n.23
0.31
039
0.46
QSS
0.65
D.T3
D.63

D.S.1

1,01
1.10
1.19
1.29
1.33
1.49
1.S3
1.70
1.BO

l He[n)'.t:i))T mndr] r



I J°b ?-

Talk

sals: Pc;

Fiducltor

2

islbilly clicclird

Ejiect B

Capital Cpsl (liWhi)'
a^cliidty

Savings (t)

Tanks

332. G

t
s
I
I
s
$
5

s
s
s
s

TOTALS

95S;5G
S'16.33
SS7.S2
S2S.14
S1B.G6
gog.er
900S9
S91.57
SB2.GS
B73.B3
665.09

ew.AA
647.SS
B39.W

ANNUAL. AVERASE

0.11 ?
0.113 ^
B.117 S
0.120 t
aiz4 ^
O.TSB'S

D.131 S
0.13S (
0.139 S
0.144 $
0.14Q I
0.152 S
0.157 5
0.162 5
0.16S S
U171 S
0.177 5
0.1 BE t
0.1 B7 S
0.193 1;

55.B61 i
SS.SBZ t
5G.1B4 S
53.249 S
SD.416 £
S1,603 S
62,B20 S
64,BS'i' !f

65,319 S
G6. BOB S
G7,91B S
E93SE $
70.62D S
72.012 S
73.43B S
74.B77 S
76.352 S
77.B56 S
7S.3SO S
BD.S54 S

o.w
1,?2

rinas

55.BB1
5E.3S2
56.1 M
59,2.43
eo.416
61.606
ei.BSD
G4.B57
G5,31S
BB.BOS
67,916
69.256
70.G2D
72.012
73.430
74.877
7G.353
77.B5S
79.390
BO .954

CD

s
s
s
s
s
s
s
s
s
f
t
t
s
i
I
s
s
s
s
s
s

its [o Dale

733,175
734,182
735,176
736,1 S3
737.133
733,106
739,aes
740.aoa
7-10.347

7d 1.375
74-Z.TaA
743,703
744.SD4
745,435
7.1 G,376
747,252
MB. 117
74B.S74
•M9.B21

7SO.G61
fSV .6E1

SE

s
s
?
s
^
s
s
s
s
s
s
$
s
s
I
t
I
t
1
I
»
t,

dE

55.S31
112.36Z
1 TD.SG6
23D.Z15
2SD.G31

3BZ,Z3T
415,057
'179,114
5-M.if33

611,033
678,357
74B.Z13
Bia.aa-i

ego.a4B
S64.Z76
,a3g,l53
,11E.SDS
,193,361

.273.751
,353,705
,353,T05

67,GCS

O.DS

O.-IS

0.23

0.31

O.A&

0.55
0.65
0.73

1.1 n
1.19
1.29
1.39

1.•S9

1.53

1.7G

i.an



Ass-.

[ FwlHl

b|e

L!S£L

1

SBlu FraslUMf

roTflls

Chectoll

GLD jonie _ _tansnn

Jl
•M I or _,. w_

(kWhi^
Electrisilr Becliimly

Goslslo Dale Savings lo efale

S02.32
7S4.69
7BSS4
nasi
77139
7S3.57
•755.S3
•MB.37

.710.69
733.4B
72G.U
71B.BB
711.S9
704.SB

0 S G97.S3
B S 630.56
D S 6B3.GS
D S 678.B1
0 S 67B.05
0 S 6B3.3S

TOTALS
ANNUAL AVERAGE

o i
0 S
a. i

0 S
0 S
0 t
0 S
0 t
0 I
n s
D S

401 45°
397'.44E

. 393.470
sas.sas
3SS.640
.3817B4
377.9BE
374.1 B6
S7H.444
sse.TAa
353.073
359.-M2
3S5.B47
35a.Z9B
348,766
345,276
341,625
33B.407
33S.Q33
331.673

7,31[).Z9Z
365,515

D.n t
0.113 S
0.117. t
n.lZD i
n.124 I
B.12B S
a.131 $
D.13S t
D.13S t
D.144 S
D.14B S
aisa s
0.157 t
0.1 ez s
0.1 SB 5
0.171 5
0.177 ?
0.182 t

4E.D30 S
45,31 B S
46.B22 ¥
4T.74S S
4B,eB5 5
49, W $
EO.B22 S
51.S1S S
Sa.636 i
53.ETO t
54.731 t
ss.aoa ?
55,908 t
5B, 029 t
i33,173 i
ea,33B t
61,527 t
Sa,T39 t
G3.S75 S

4'!,161
'15.030
4^,S1S
w,sa2
47.745
'16.6B5
'IS.S44
50.622
51.613
52.B3B
33.B73
54,731
55,809
SB, SOB
SB, res
59,173
60,336
ei,sz7
62,739
B3.9T5

s
s
5
s
i
s
s
s

t
I
s
T
t
i
i
s
s
s
i

579.403
560,1 SB
5BO.SS5
SB1.7S4
SB2.53B
BS3393
5B4.D55
564, B03
5B5,S44
586,277
697,003
5S7.722
SSB.'13't
sag,i39
5B9.B36
sgo,527
531,210
SS1,BB7
5S2.S57
563,221
583,221

I
I
t
t
t
i
v
$
s
s
5
s
s

t
I
t
I
t
t
$
t

44,161 B.OB
B9,191 0.15

135,103 .23

161,331 0.31
22B,B7E 0.33
278,360 O.W
323,CDS 0.56
378.6Z7 0.6S
43D.246 0.73
4B3.SB2 O.B2
53E.S5E O.S1
591.2B6
e47.ns5
IW.QM
762.033
BZ1,ZC6
801,544
943,071

i.nos.Eio
l.aEB.785
1,OC9,7aS

53.483

.D1

.10

.13

.23

.39

.49

.S3

.70

.ec



L2£l££L
I Subhct

JSlsL

ias.i

law
Namepiale

1
3.

3
4
5
G
7
e
3
D
1
2
3
A
5
e
7
c
9
B

Capllal Cast

S 275,320
0
0
0
0
0
0
0
0
0
B
D
D
a
a
a
B
0
0
0

O&M CcEt

s
i
s
t
I
s
t
i;
i

s
s
s
s
s
I
s
s
t

TOTALS

381.93'

S7S.10
374.32
37D.5B
3SG.B7
363.20
359.57
3SS.S7'

3S2.42
34B.B9
345-40.

341.35
339.53
335.14'

331.79
3?.B.^7

325.19
321.84
31 B.T2
315.S3

ANNUAL AVERAGE

Pru
[kWhfl-

30.960
3S.051
37.1 BO
35.2BB
33.436
31.6D1
ra.ygs
TTSSJ
76,are
WAV,
72,701
70,974
es,zG4
G7,573
65,BS6
W3ST
62.5B5
BOSB3
53.359
57.7G5

3.4TT.253
73.B63

Eleclr
Escals

S 1
[
[
[
[
[
[
[
c
[
[
c
c
(
I
(
(
(
[
[

1
3
7
1C
;4
>B

!1
!5
s
M
IS
a
j7
i2
!6
"\

7
12
IT
13

Elec
5;

?
1
t
I
s
s
s
5
s

s
s
s
s
s
I
s
t
s
s

Irlclty
as Rl

21 .CDS
21.419
Z1.641
22.272
22.710
23, ISfl
23.S14
34.079
W. 554
3B.OS7
25.531
2E.033
2G.54G
B7.0BS
27.603
20.1-16
28,701
23 see
2S.B-13

3D.431

An

s
s
t
I
s
t
I
I
s
$
s

s
s
s
s

s
s

Cosls

Z75.GOZ
37B
37^
371
3G7
363
3GO
35S
352
MS
345
3A7.
339
335
332
32B
325
322
319
316

v

»
s
5
s
s
s
s
s
s
s
t
I

t
?
s
5
s

1 Sawgs

21.0D6
21,119
21 ,B41
22,272
21,710
23.158
33, EH
24,07S
24.S54
ss.as.f
35,531
26:033
2B.54B
2'7.0G9
Z7.6D3
2B.US
2B7D1
23,265
29.G-13

30.431

Co

s
s
s
s
$
I

I
t
i
s
s
5
5
s
s
s

s
I
I

sls lo Oat"

275.602
zps.aaa
276,35';

276,725
277,032
377,-ISS
277.61 S
276.171
27B.5Z3
27B.S72
27B.217
27S.55S
378, B9B
2B0.233
2BO,565
2BO.B33
2B1.21B
2B1.540
2B1 .B53
2B2.175
2B2.175

Sauli

I
I
I
t
»
i
s
s
s
£
s
s
I
s
v
t
t
I
t
s
s
s

d:

ai.ODB
-IZ.42S
G-i.263

ee.sae

132, •106
156,020
1 BO, 100
2D4.653
223.690
25S.2Z1
231,254
307.6D1
334.670
362,473
33D.G19
.119.320

-14B.53G

47B.439
SDB.BED
50B.BGO
ZSftW

p on lolsl

O.DB

0.15
0.23

0.31
.y-

o.w
ase
0.65
D.73

O.B2

0.31
1.D1
1.10
1.1S
1.29

1.39

1,-lg

l.sg
1.7D
1.M



-EsL"'

Snlijrcl solar FE

Piducllo

i-ilhlUy .

namlCMl. mlyslg

Cl.ected

Sin tt

6LO J^
JtoiS.

Cspilal Cost
EleclrfcHy Houliicity Annual TDlal

Cosls

13-1.4

1WV
Nameplale

0 S
0 $
0 t

• 0 S

0 S
0 t
D it
0 t
0 t
n s

n s
0 S
0 S
0 S

41B.31
40651
40Z.15
3SB.13
394.14
390.20
3B6.3Q
3B2.44
37B.61
374.S3
371 ,DB
3E7.37
363.69
360.06
35S.4G
3B2.B9
3493G
34S.B7
34Z.41
33B.S9

205, TO
2Q3.1D5
201,074
139,063
197.072
lgs.103
193.151
I91.21S
IS9.3B/
1B7.4H
IB5.MD
ifl3.es+
181,047
lea.nas
] 78,229
\7BMe
174,562
172.S35
[71,2DS
[6S,4g4

3,735,754

n.n i
0.113 S
n.HT t
B.13G t
D.124 I
0126 t
0.131 t
D.135 S
0.139 t
B.144 t
0.14B S
0.152 S
0.1 B7. ;

0.162 S
0.1 EG t
0.171 S
0.177 t
0.1 B2 S
MBT I
n.193 »

22,567 t
23.B1Z f
23,165 ;
Z3.S27 S
24,339 S
2A.ST9 S
25.370 S
25.663 S
2G.3'i'g $

SS.993 S
Z7.42B $
2'r.ssg i
2B.52D I
29,033 I
29,GS5 t
30.23S S
3U,B34 {
31,442 1
3Z.OB1 S
32,693 S

ANNUALAVERAGE 1!1E.7B

22.SG7
23.012
23.465
23.927
a'1.399
Z4.S73
Z5.37B
2S.BGg
ae, 379
as.asa
27,42B
S7,BS9
as.sao
29,OSZ
29.6S5
30.239
30,834
31,442
32,061
32.ES3

5
s
5
s
$
s
s
s
?
$
s
I
I
t
T
?
s
s
s
s
t

2S8,09D
£38,497
ZBB,89B
237,297
2S7,G91
293,081
299,'(67
2SB,S5B
IEB.22B
339,B03
29S.S74
30D.342
30D.7flg
301 .OGS
3B1.422
301.775
3D2.124
302/170
302,613
3D3.1SZ
31)3,152

1;
I
t
$
<
I
s
t
s
s
s
s
s
s
s
t
s
?
t
^
s
t

22,567
IS.STS
eg,c-M
se,g7l

117,370
142,260
1B7.619
193.1 BS
21S.S67
21G.7BB
374.1 S'1
502.163
330.6B3
353.7S5
3g9.-<1S
419,658
450,492
W,B34
513, BBS
s-i e,eae
sue,Ban

27.3 34

O.OB
0.15
0.23
0.31
o.as

0.73

B.B2
O.S1



ip^
t-"?.l

b^_ °ISis- l^!"i_2
Capital CosL (ItWhif

Elcctrialy ElEclmay

] ?
] i
D S

s
D S
D S

s
n s
D S
n s
a s
n s
0 S
o V
0 t
0 $
0 t
0 S-

0 S
TOTALS

363,31
2Ba.4S
277.67
274.SO
272.15
269.-(3
265.73
264.06
2G1.-C

258.91
2SB.23
SS3SB
251.12
Z-1B.S1
ME.13
243.S6
241.23
23B.62
23G.43
234.B6

ANNUAL AV ERASE

•H1.65U S

14D.23S
13B.G37
',37MB

2.

i6,D74 '

M,713
53.3EG
52.032
io.712
B.405
zs.m
36.9SO
S.5G1
'4.306

i3.0E3
i1.632
iO.614
I9.4DB
1B.213
17.B31
^,443
is.an

an
0.113
0.117
a.120
0.124

0.126
0.131
G.135

0.139
U144
D.14B
0.152
D.157

D.1G2
D.1BE
n.171
n.177
0.1 S2

0.1 B7
0.193

15,562 t
't5,Bfl9 ¥
1S,2Q3 I
1G.521 t
•ss.a47 i

i7.17S S
17.517 S
]7.SG2 a

1B.Z14 S
1B.573 £
1G.939 S
16,312 <;
ls,sg2 s
ffl.OBO S
m.ffs »
m.B73 S
21,290 S
21,710 S
22MB S
22.S74 I

n^s

5SS2
5, BBS
e.iai
e.szi
6.347
7.173
7.S17
7.BEZ
B.214

B.573
a.339

3,312
9,632
:0,OBO
B,4/6
;U,B7S
fl,250
9,710
;Z.13B
;2,574

Co

s
t
t
s
s
I

s
s
s
s
s
s
?
f
t
I
t
$
s
s

sts [a Date

2M.W
204.7a4
205.0D1
205.276
205.EO
205,B1B
20G.OB5
zoe,34s
206,610
2D6.B6S
207,125
2D7.379
207, esa
207, B7S
2DB.125
2DB.3SB
20B.610
2BB.B4B
209.0BS
209.313
IS 3.31S

Saw

I
s
s
s
s
s
?
s
s
s
s
s
$
s
I
s
t
s
t
s
5
i

igs lcd ale

15,562
31,-(71
47,673
64.1 gS
B1.041
9B.220

115.737
133.5S9
131.313
17C.3G6
-f 89,335

20B,63S
2EB.3Z9
Z4B,'109
ZEB.BB5
2B9.TS4
311.D54
332.7S4
354.302
377.'!75
3T7A75
IC.BT-l

Mi
033
0.48
ass
O.G5

0.73

O.B2



]jnb?>.

Tanks

1C1.1
KW

NsmoplaEe

^E

1 » ..

2
3
4
5
6
7
a
9
n
1
a
3
4

7
B
g
m

lilajCpst

33B.43D
0
0

•o

0
0
0
0
n
n
D
B
0
D
D

B
0
0
0

OW Cast

I
t
t
i
s
•T

t
s
s,
s
s
5
5
s
s

s
s
s
s
TOTALS

55Z.BB
547.3B
541 .SB
53B.46
531.10

' 525.79
SZ0.53
S-] 5.32,

510.17
5D3.07
500.02
4B5.D2
4S0.07
•i 65.17
4B0.33

470.76
4GB,05
-JG1.39
45B.7B

ANNUAL AVERAGE

pradurtinn Elecl
(liWhll* Esca

?n;..s<iz s

273.S7B
Z70.B41
2GB.231
2G5.549
2G2.B9+
260,265
257,662
iss.ass
252,S3S
ZBD.BOS
Z47.SD3
Z15.034
WiBSA
3W.15S

235,379
233.025
230.6SS
226,3BB

5,D33,B17
251,691

.rlclty El
Si

0.11 t
Q.113 t
D.117 t
B.120 t
0.124 t
0.12S I
0.131 S
0.1 SB S
0.133 S
0.1 ltd S
O.H8 S
0.1 B2 S
0.1 sr $
0.152 t
0.16G j;

0.177 $
n.iaa i
n.is7 f
B.193 .S

teclricily
vlnas (»

30,409
31.009
31.619
32.241
32.ST7
33.534
34.165
3'l.aSB
35.54S
36,2-16
36,359
3T.6S7
3B,430
33, W
39.B5S

41,s.is
42,367
43.ZD2
44.B53

An

s
s
s
I
I
I
t
$
$
s
s
s
i
?
?

s
i
t
s

,nualTD[al
CDElS

396.973
547
S42
536
S31
SZE
521
515
510
sos
500
4as
4sn
4B5
4BO

471
we
4B1
AS!

Trial

t
t
I
!t
s
s
s
t
s
s
s
s,

s
5
s

t
?
t
s

30.W9
31 ,ODB
3l,6ig
32,241
32,977
33,524

'34,1B5

34,B5B
35.5-15

3B.2.15

3E.S59
37.GB7
38.430
39.1ST
3S.S59

41.549
42,367
43.2D2
-14,053

CQS

s
s
t
s
t
1
t
s
s
i
s
s
t
f
t

5
5
s
s
?

Is 1c Dale

33B,S73
393,520
'iOD.062
400.533
401.130
401 .E5S
402.176
4B3.6S1
WZ.T.W
403.707
w.zor
404,701
'ID5.192
4D5.B77
4DS.157
A OS. 633
4D7.103
w.sse
'ice, 031
'IOB.4SB
4oa,m

Sauii

$
s
I
s
s
5
s
s
s
^
s
t
I
I
t
t;
t
s
t
I
t
t

igs [o dale

BD.'IOS
£1,41s
93.035

125.2'76
156.153
1B1.677
223.B5Z
260.T2D
296.255
332,510
3G9.-169
407,156
445,585
AB4,7TZ
SZ4.T31

6fl7,025
643,332
esa,Eg4
TSSM6
735,646

3B.B3Z

Lal !
cosls

O.DB

0.15
023
0.31
033
0.48

n.se

0,65

0.7.3

D.B2
D.31

.01

.10

.IS

.SB

.As

.S3

.70

.80



IN..

l^l...

h"L
Dh,

anif CnstAnalriS

•ll

: Chechtd

I SlKtt 33or 5<

Tanks

1U1.4

154.7S3
153.2S5
161,703
I5B.1BS

[47.137
145,735
iw.ee
]42,BZ5
141,397
139.SB3
133.5S3
137,137
135.B25
[34.467
i 33.122
131,791
130,473
isa.'.EB

127.B77
TOTALS 2.B1B.03
ANNUAL AVERAGE 1A«,a2.S

D S
D S
n s
0 S
0 S
a S

309.57
306.47
3C3.41

' 30D.37
•39T.37

29-1.33

2S1.-t5
ZBS.S4
2B5.GE
2B2.79
2T9.S7
277.17
374.3B
271,65
26B.S3
TBGM
1B3SS
260.35

0.11 f
0.113 I
0.117 f
0.12D $
0.124 $

0.-12B t

0.131 *
0.135 S
0.133 S,
0.141 t
0.149 t
a.152 t
a.157 i
D-162 S
0.166 I
0.171 t
0.177 I
0.1 B2 S
n.ie7 $
0.1 S3 t

17.026 S
17.3G2 S
17,704 S
1B,052 S
16,403 ^
ia,77i t
19.1-in s
19,517 I
13.902 i
Z0.291 $
zo.sa.f s
21.101 S
21,517 S
21,941 S
22,373 S
•»., 914 S

23,263 i
23.722 S
Z4.1E9 S
24.6GG S

imys

17.026
17,362
17,704
1B,D5Z
1S.40B
18.771
19.14D
19,517
1B.SV2
2D.M4
zn.eg-i

21.101
21,SIT
£1.941
23,373
SZ.BU
23.263
ss.m
24.1 S3
24.666

Cc

s
s
s
s
s
!t
s
t

s
s
s
s
s
s
I
I
s
s
s
s

Is lo Dale

223.390
SS3,S9E
223.999
ZIA.W
224.557
224.S92
22S.1B3
225,472
325.757
WSMO
22B.32D
226,587
2ZS,B72
227,143
SS7.412
227.E7B
237.943
226.2D3
22B.'IB1
22B.717
220,717

Savli

i
$
I
t
I
s
s
s
s
s
s
I
t
t

»
s
s
s
t
t
t

d.

1T.026
34.3BB
5Z.091
7B, 144
GS, 552

1U7.322
126.-ie3

1 -S5.3BD

1 E5.BG2
1BG.17S
20B.B70
VT,3f\
24S.4BB
27-! .430

393. B03
31S.G17
339.BBD
3G3.G02
3S7.7S1
412.457
412.4S7

zn,e23

IRR ba=i i

,

O.DS

0,15

0.23

0,31
o.sg

a.4 a
D.S6

O.G5

0.73

O.B2

0.91

.D1

.10

.1S

.23

.39

.19

S3
,7a

,ac

Initial production c^lii



ksissL
[Gubjecl

J^_

Capital Cost
PFDdUctiDI

(kWhr)"
Beclficily Eleclridty

1^5.1

'KW
Mameplale

0 $
0 S
0 I
0 I;
0 S
n t
0 S

0 S
0 t
o ¥
o i

3B1.92
376.10
37-1.32
370.5B
366.67
3G3.2D
359.57
3S5.97
3S2.43
34B.BS
3.1S.40
341 .as
33SJS3
33S.M
331.79
32B.47
325, IS

0 t ' • 321.B4

0 S 313.72
0 S, 315.S3

TOTALS
ANNUAL AVERAGE

m.'-'m

•SS.051

: 87.160
as.zaa
B3.43S
81,601
79.76S
77,aa7
76.20B
m, AW
173,701
170,374
i6S,2S4
'67,673
:65.SBS
64.237
G2.595
50,959

IS9.35S
157,765
KT.iSS
173,BM

D.n s
0.113 S
n.ii7 t
0,120 $
0.124 I
D.12E I
0.131 t
0.135 S
0.139 S
0,144 $
0.14B S
0.153 S
0.157- I
0.16Z t
D.1B5 t
0,171 S
D, 177 t
0.1 S2 t
0.1B7 S
B.1S3 S

21, DOG S
21,419 t
ai.flfl ^
22,272 S
Z2.710 S
23.1 SB S
23.S14 S
M.07S t
24.SS+ S,
25,US7 t
25,531 t
2S,D33 t
2B,SAe S
27,069 f
27.6B3 t
ZB.US S
2B.7D1 S
2S.2G6 $
29.643 t

TDlal Savlnas

Ei.oas
21.419
21.3+1
22.272
23.71 D
23.158
23.614
WSIS
2<],554
2S.D37
25.B31
26.033
2B.6W
27.0G9
37.603
2B.14B
ZB.7B1
Z9.2G6
2SSA3
30/61

d

s
s
s
s
s
i
T
i
t
f
t
t
?
s
s
t
s
I
i
$
$

sts to Dale

275,602
27S.SaD
273,354
276,725
277.092
Z77.455
a77,B1S
27B.171
27B.G23
276.B72
273.Z17
279.559
279.B9B
2BO.S33
2BO.SSS
aBB.B93
261.21 B
2S1.540
2S1.BS9
2B2.175
262,175

Sav'n

?
I
$
t
t
s
s
s
s
s
s

T
s
I
I
t
t
5
s
s
s

di

21, DOS O.OB
41ASS 0.15
6.!,266 0.23
8G,53S 0.31

109.24S 0.39
132.4DS CUS
15G.030 0-55
lao.ion n.Es
204,653 0.73
2Z3.6SO
255,221
2B15S4
aor.soi
33.1 ,B70
362,473
39D.G19
418,320
tW,SBS
WA19
SBG.BGO
5CS.GGO
25.443

,aa

.31

.01

.ID

.19

.29

.33

.43

.59

.70

.90



1 chenhtl

jctongrnTCoslAnnlysls

(kWhr)-

S.32D S.

a s
0 S
B S
0 S
n s
0 S
0 I .

o S
o S
0 S
0 t .

0 5
0 S
0 5
c s
0 5 .

n s i
D S
D S

TOTALS

7B.90
77.11
75.34
73.58
71.B5

70.13
SG.43'

BG.7S
65.0B

S3.43
61 .GB
6D.1B
5B.5B
56.99

S5.42
53 .B7
5M3
50.BO
-13.30

•>7.ao

AUNUAL AVERAGE

69.451
es.sse
67.ST1
ae.734
BS.BZG

S5.0G7
M.aie
B3.374
B2.540
B1,715
BD.S9B
an,BBS
79.ZBB
73,455
77,71 B
7S.933
7B, 163
7S.-102
74.S4B
73,gni

1,E2B.B33
B1.<W2

V

1
13
17.

20
7A
as
31
3S
33
•14
^B
52
57
ea
SB
71
77
BZ
37
S3

Be
S;

s
s
s
.!t

I
f
t
s
I
I
s
•E

s
s
s
s
s
s
t
t

;clr :ity
ings ?)

9.910
0.033
D.231
D.433
0.63S
a,sw
1,061
1,278
1.S02

1.7ZB
1,353
2.195

2,435
2.GBD

2S30
3.W
3.W
3.709
3.373
4.254

s
s
s
s
s
s
?
s

s
s
I
I
s
I
I
s

s
s

S.B4B

D.033

D.231
D.<133
D.S3S
0,B4B
1,061
1,279
1,602
1.72B
1,959
2,195
2.435
a,ew
2,330
3.164
3.-J44
3.709
3.973

4.254

s
s
s
s
£

s
s
s,

s.
t
t
t
i
I
t
s
s
s
s
t

29,093
23S7E
7.9,451
39,625
29,797
29,gs7
30,135
30,302
30.4S7
30.631
30.79Z
30.BS3
31.111
31,2BB
31, AW
31.S77
31.730
31.BB1
3Z.B30
32.176
32.17fl

t
I
I
t
t
t
s
t
»
t
s
s
s
s
s
s
s
s
5
^
s
s

3.S1D
3.673

ID. 104
10.537
>1.175

>Z,022

•3.084

!'!.3G3

!5,B65
17.SS3
S.SS2

M,7-17
M.1S2

iE.BGZ
J9.731
i2.g7e
!S.42D
.0.129

'4.1 BB
iB,3G3
>8.3S3
n.aie

0.31
0.39

0.4B

0.56

0.6S

0.73

B.BZ



ip"^
l^bl..,

pnluclian ai

2

iiiti

DSll nnlB.fc __

. I GpTppnlci)

[ Chcched

GU)

fl

Capllal CpEt

W.6

KW

O&MCt

?
t
s
£
s
s
t
s
t
f
t
s
s
T
3
s
s
s
s
i

TOTALS

!.35
i.71
1.16
)S7
us
T.B7

i.7U
S.S3
1.37
i.23
',10

;.SB
3.97
i.r?
r.6B .

3.GO

}S4
t.4S

i.44

uo

ANNUAL AVERAGE

IWlu^l.oprTll

PmdudiDn He
JfMhvf Ksc

ei.974 I
el,ass
GB,741
60,134
59,53;
SB.S37
SB.34B
57.7B4
S7.1BB
56.S15
56,[HIB
55,'IBB
S4.S33
S4,394
S3,B-?
53,302
S2,TBB
52,241
51,718
S1.;D1

uzn.sna
56.425

clriHty El
alalton Sa

o.n s
a.113 ?
0.117 }
0.120 .S

0.124 ;t
0.12B S
n.131 $
D.135 I
a.139 i
0.144 S
B.US S
0.1 S2 S
0.157 S
0.162 S
0.166 S
0.171 S
0.177 S
0.1 SB I
n.ia7 s
0.1 S3 t

edrtelty
vings (51

6,817
e.gsi
7,nae
7.22B
7,370
7,516
7,BB4
7.613
7.969
9.126
e.zee
S.443
6.G1B
B.7BB
a.gse
9,135
9,315
9,436
S,GB5
S,STS

flr

t
?
s
s
s
s
5
s
t
s
i
t
t
T
i
T
s
^
s
s

inual Tc
Cosls

eg,4-i4
123
121

)
}
i
r

t.

i
i

I
3
3
3
7

1
3
i

Total Ea

5
5
s
s
5
s
s,
$
t
I
t
s
s
s
s
s •

s
s
s
?

vfsas-

B.B1T
6,as 1
7,OBB
7.22S
7.370
7,516
7.664
7.S15
7,asg
B.12E
B,ZBG
S.-14S
a, BIS
B.7BS
B.gsa
3,135
S.315
S.4B3
s.ses
S.BT6

Costs

t
1
s
i
s
s
t
s
t
s
t
s
t
t
t
^
s
s
s
s
?

la Dale

B9.4-i4
B9.557
B9,Gaa
B9.S09
B9.B27
sows
90,162
sa,2TB
30.393
90,505
3D,G17
90,73S
SO.S33
S0.347
B-

g'

9:
s-

3;
St
3'

,055
.1S1
,267
,371
,475
,577
,STT

Savings

s
s
t
i
t
$
t
I
I
t
s
s
s
s
?
I
s
s
s
t
t
t

dale

6.B17
I3.7SS
m,B57
;a.DB5
35,'(56
42,371
5D.G35
3B.-150
5G.41a
7.4.544
32.B3B
31.276
aa.BM
DB.B79
17.637
ZS.T72
se.oae
4S.SS4
55.2G9
GB.HS
65,145
a,a57

upon tota[
costs

D.BB

0.1S
0.23
0.31
0.33
o.'ie

0,56
O.BS

0.73
O.B2

0.91
.01

.10

.19

.29

.38

.-19

.SB

.70

.ao



] Job {to.

[suhlrel [.chmlin

Tanks .

117.B

\w

^apllal Cgsl
ProducliDn Elecdicilr

IkWhr)- Escalation

0 S
o S
0 $
0 I
0 S
0 S
B $,
0 S
D.S

D 3,

D t
0 1
0 I
0 S

3S.W
3<IB.B5
345.46
342.01
33B.5S
33S.20
331.BE
3ZB.53
3ZS.ZS
321.59
31B.77
315.59 '

312.43
3C3.31
30S3.1
3D3.15

. 3D0.12

ZS7.1Z

179.B17
17B.01S
176.339
174.47S
[72,732
J71.0D4
169.294
167,601
1S5,S25
le'i.zse
I G2.G23
160.937
159.3B7
157.7S3
I5B,215
154,653
153.1B7
151,576
I5a.D6D
na,ssg
1T4.344
163 .TIT

0.11 t
a.113 s
a.nT i
0.120 t
0.124 S
0-128 t
0.131 S

0,135 S
0,139 S
B.144 S
D.UB t

0.1S7 S
B.1S2 I
0.166 S
0.171 S
0.177 S
0.162 S
0.1 B7 S
0.1S3 S

'SS^SL

1S.7BO S
2D.170 S
20.5B7 S
20,372 f
21,335 !t
21.S06 !t
2253G I
22.674 S
23.121 S
23.576 S
24.041 S
24,514 S
24,397 S
25.490 S
25S92 t
26,504 f
27.D26 S
27.55B (
Z6.101 I
Z6.655 S

1S.TBB
20,170
7SS57
2B,S72
21,3S5
2W6
Z2.23G
22.674
23.1 Z1
23,S76
24.041
24,3-14

24,697
2S,490
25.992
26,504
17.01S
27.S5B
2B.101
ZB.SB5

s
5
s
¥
I
I
I
a
s

s
s
s
V
I
I
t
s
s
5
s

259.52D
259. B7G
aeo.szB
260.577
260.S23
261.265
251 ,SD3
251.S36
26Z.27B
262,596
2GZ.S2+
2G3,2'IG
263.555
2G3.BBO
2S4.1S3
a&t.saa
264.E03
2SS.111
265,412
2GS,7ng
265.703

1S.7BO
39 .SO

BD.51E
61,'ise

1D2.B74
124.680
ns.gie
169.5SO
19&711
21G,2B7
24D.323
Z64,B-i2

31S.3ZS
3-S1.321
3G7.B35
354,8S1
422.410
450.S11
476.166
473,1 GG

23,9 5C

O.DB

0.15

0,33

11,31

in year 1 (ra-n Hdi;si;3pc piedclT



_!?.

Task

EBlar Fe,nlbPtT

landClBlIAnatsls

xi RLD \ Euto _misou
_tto^

Gapl

1.$
2
3
4
5
G
7- • .

B
3
0
1
2
3
4
s
6
7
B
s
10

[al CDEt

209.000
0
0
a
D
D
0
0
0
0
0
0
D
0.

D
c
0
0
0
0

OI.M

t
.s

I
s
5
s
5
$
s
I
f
f
?
t
5
s
t
I
s
s
TOTALS

233.03
2B7.13
2B4.26
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Draft Geothermal Heating/Cooling Technical

Memorandum
Date: Friday, December 2S/ 2018

Project: Des Moines Market District Master Plan

TO: CityofDeslVfoines •

From: HDR Engineering, Inc.

Geothermal Heating/Cooling Feasibility Study
iubiect:

Geothermal Heating/Cooiing System

As part of an energy evaluation for the Market District IVlaster 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

. geotherma! energy system.

\A/Siai ;^ ;; •G^oi:iie,"i;tj! !-iu^!.i.ic;/Cooii^^ Sy^Lcn'i?

A geothermai heating and cooling system uses the earth as a heat source (in the winter) and a heat sink
(in the summer). In the 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 system. .In climates where cooling or heating is required for the majority of

the year, geothermal 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. Forthe'purposesofthis 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 vertical GCHP system is installed as a series of vertical bores drilled into the earth in depths ranging
from 50 to GOO feet depending on. drilling conditions and equipment available. This area sees

installations ranging from 200 to 400 feet with 300 foot depths being very common. Bores are installed

in a grid pattern and are separated in each direction by 15 -20 feet.

300 E Locust Street, Suite 210, Des Moines, 1A 5G309-1323
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An individual bore consists of a 5-6 inch diameter hole to the required depth (300' 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 pumped 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.

Esch 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 would 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 conditioning (HVAC)
equipment located on the'roof (more common for office and retail spaces).

The mixture of waterand glycol is generally referred to as condenser water. The temperature range of

the condenser water for a geothermal system is typically between 44°F and 95°F. HVAC equipment

suitable for geothermal system use is able to extract heat from the rondenser 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 memorandum. This HVAC equipment would be part of the building owner's

system.

The following assumptions were. used in determining the future potential heating and cooling

loads of the district.

1 Ton = 12,000 BTU

Tons/300' Bore = 1.5 Tons (Can vary based on actual soi! conditions)

Area Required/Bore ^ 225 Sq.Ft. (Based on 15/ grid spacing)

Areas of possible geothermal well loca-tions where determined by aerial view of the preferred

concept master pjan.

Cooling loads are based on industry averages (square 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.

300 E LoctWt Street. Suite 210, Des Moines. IA 5030S-1B23
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Building
Type

Residential -

Multi-Family

Retail-

Office

Total

BUILDING/GEOTHERMAL REQUIREMENTS
Building Area

(Sq.Ft.)
3,155,283

136,000
211,200

3,502,483

.Sq.Ft/Ton

of Cooling
450

200

350

434

Tons

Required

7,012

680
G03

8,295

# of
Bores

4,674

453

402'

5,530

Required Land

Area (Sq.Ft.)

1,051,761

102,000
90,514

1,244,275

Required Land

Area (Acres)
24.1

2.3

2.1

28.6

POTENTIAL GEOTHERMAL SITE LOCATIONS/CAPACITY
Area Available

Former Railroad Tracks

East Area

Storm Detention

Total

Sq.Ft. of Area Available

105,000
44,610

517,550

667,160

S of Bores Possible

467
198

2,300

2,965

% of Load Served

8.44

3.59

41.59

53.62

If the geotherinal 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

tiietopofthegeothermal installation which prevent surface water for penetrating into the geotherrfial

zone. Capping the system could make any future modifications to the storm detention cost prohibitive.

Along with the bentonite cap the geothermal piping requires approximately 5 feet of soil coverage

which'would limit the options to'deepen the detention area after the geothermal system is installed.

LL-I-L ;":oi'tn..!t;c>n

Costs for installation of geothermal systems will vary depending on drilling conditions, site constraints,

special envlronmentai requirements, availability of drilling contractors, etc. Costa in the State of Iowa

can range from $3,000 to $5,ODO/bore. The following is based on $4,000/bpre:

Borefield:

Cost to install the futi amount of bores required: 5,530 bores x $4,000 =$22,120,000.

Cost to install the amount of, bores based on potential land areas: 2,965 bores x $4,000 = $11,860,000,

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 system simple payback analysis with estimated consumer rates will be completed during the

remaining-study.
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HVAC Equations, Data and Rules of Thumb
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